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Oz
Giris: Bu aragtirmada, 2002-2022 seneleri arasinda iilkemizde matematik Ogrenme glicliigli iizerine
gerceklestirilen calismalar incelenmistir.

Yontem: Caligmada dokiiman incelemesi kullanilmistir. Belirlenen amag¢ dogrultusunda Yiiksekogretim Kurulu
Tez Merkezi, TR Dizin, ERIC ve EBSCO veri tabanlarinda alan taramasi yapilmis; incelemeye alinan veri setini
yiiksek lisans tezleri (n = 17), doktora tezleri (n = 10) ve makaleler (n = 22) olusturmustur. Elde edilen veriler,
betimsel analiz ve igerik analizi teknikleriyle ¢6ziimlenmistir.

Bulgular: Arastirma sonuglarina gore, matematik 6grenme giicliigiiyle ilgili ¢alismalarin 6zellikle 2014 yilindan
itibaren artig gosterdigi ve en yogun yayn yilinin 2019 oldugu saptanmistir. Makale sayisinin tezlere oranla daha
fazla oldugu, yontem bakimindan ise hem nitel hem de nicel arastirma desenlerinin siklikla tercih edildigi
belirlenmigtir. Calismalarda en ¢ok kullanilan veri toplama araci goriisme, katilimer grubunun ise genellikle
ilkokul diizeyinde, 5-10 yas araligindaki 6grenciler oldugu dikkat ¢cekmektedir. Veri setinde yer alan ¢aligmalar,
bulgular, sonuglar ve oneriler sistematik bir sekilde siniflandirilmistir. Calismalarin veri analizinde ¢ogunlukla
icerik analizi kullanildig1 goriilmiigtiir. Bulgular incelendiginde, 6gretmenlerin diskalkuli konusunda yeterli
bilgiye sahip olmadiklar1 yoniindeki sonuglarin 6ne ¢iktig1 goriilmektedir. Aragtirmalarda, 6gretmenlere yonelik
hizmet i¢i egitim programlarinin gelistirilmesi sikga 6nerilmistir. Ayrica, matematik 6grenme giigliigii kavraminin
aciklanmasinda siklikla Kosc, APA, WHO, DSM-V, Butterworth, Biittner ve Hasselhorn ile Shalev’in kuramsal
gergevelerinden yararlanildigr belirlenmistir. Genel olarak, bu alandaki ¢alismalarin biiylik 6l¢lide 6gretimsel
uygulamalar ve 6grencilerin bireysel 6zellikleri tizerine yogunlagtig1 tespit edilmistir.

Tartisma: Bulgulara gore tutarli bir Oriintii gozlemlenmemistir. Bu sonug, ilkemizdeki yiiksek lisans
programlarinin doktora programlarma gore farkli sayida olmasiyla agiklanabilir. Aradan on bir yil gegmesine
ragmen, zorluklarin ayn1 kaldig1 ve onerilerin degismedigi ifade edilmektedir; ancak son ¢aligmalar, bu sorunlari
¢ozmek icin higbir adim atilmadigin1 gostermektedir.

Anahtar sozciikler: Matematik 6grenme giigliigii, diskalkuli, 6zel 6grenme giicliigii, dokiiman analizi, ilkdgretim,
ortaggretim.
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Giris

Her cocuk kendine has 6zellikler tagir. Cocuklarin bedensel, biligsel ve duyussal yonlerden birbirinden
ayrildigr goriilmektedir. Bu farkliliklar grenme baglaminda ele alindiginda, 6grenme farkliliklart kavrami
glindeme gelir. Cocuklarin her birinin 6zel olusu, 6grenme bicimlerinin de ¢esitlilik gdstermesine yol agmistir
(Altun & Uzuner, 2016). Ogrenciler arasindaki bu gesitlilik arttiginda, bazi gocuklarmn bireysel dgrenme
programlarina ihtiya¢ duymast dogal bir sonugtur. Bu gereksinime yanit olarak, bireysel 6grenme farkliliklarini
dikkate alan kaynastirma egitimi kapsamli bir yaklasim olarak gelistirilmistir. Kaynastirma uygulamalari ilk olarak
1970’lerde Amerika Birlesik Devletleri’nde baglamis, daha sonra farkli iilkelerde de hayata gegirilmistir
(Sucuoglu, 2004). Kaynastirma kavrami; cocugun akranlariyla birlikte egitim gérmesi, engeli olmayan yasitlarinin
bulundugu ortamlara dahil edilmesi ve en az kisitlayici ortamda onlarla miimkiin oldugunca etkilesim kurmasi
seklinde tanimlanmaktadir (Eleweke & Rodda, 2002).

Ogrenme giicliigii, bireyin sozlii ya da yazili dili kullanma, diisiinme, konusma veya matematiksel
islemleri yapma gibi biligsel siireglerinden bir ya da birkaginda goriilen yetersizlik olarak tanimlanmaktadir
(Kircaali-iftar, 2002; Ozyiirek, 2003). Bu giicliige sahip 6grenciler, okuma, yazil ifade (heceleme dahil) ve/veya
matematik alanlarinda diisiik akademik performans sergilemektedir (Biittner & Hasselhorn, 2011). Amerikan
Psikiyatri Birligi’nin (2013) Zihinsel Hastaliklar Tan1 Olgiitleri Basvuru Kitabi’nin besinci baskisinda (DSM-5)
ozgiil 6grenme giigliikleri; okuma (disleksi), yazma (disgrafi), gelisimsel koordinasyon (dispraksi) ve matematik
(diskalkuli) alanlarindaki bozukluklar olarak siniflandirilmistir. DSM-5’te yer alan bu siniflandirma Kéroglu
(2008) tarafindan da aktariimaktadir. Ozel 6grenme giicliigii ise, bu giigliiklerden yalnizca birinin veya birkaginin
birlikte bulunmasi seklinde ifade edilmektedir (Acar & Higde, 2018). Bu ¢alismada odaklanilan 6grenme giigliigii
tiirii matematik 6grenme giigliiglidiir. Matematik 6grenme giigliigiine dair literatiirde terminoloji farkliliklar: ve
tanimla ilgili problemler bulunmaktadir. Bu durumun temel nedeni, s6z konusu kavramlarin psikoloji ve noroloji
gibi farkli disiplinlerden kaynaklanmasidir (Mutlu, 2020).

Kaynastirma egitiminin sundugu olanaklar sayesinde, diskalkuli yasayan 6grenciler diizenli okullarda
egitim aldiklarinda, uygun 6grenme kosullart olusturuldugunda ve aile destegi saglandiginda matematiksel
becerilerini gelistirebilmektedir (Mutlu, 2020). Bu 6grenciler i¢in uygun 6grenme ortami olarak ¢ogunlukla destek
egitim odalar1 6ne c¢ikmaktadir (Alkan-Nurkan & Yazici, 2002). Matematiksel beceriler, bir¢ok akademik
disiplinin temelini olusturmaktadir. Problem ¢6zme becerisi ise Ulusal Matematik Ogretim Programi’nda (Milli
Egitim Bakanligi [MEB], 2018) tiim egitim kademelerinde ele alinan ve matematigin en dnemli kazanimlarindan
biri olarak goriilmektedir. Matematik 6grenimini zorlagtiran unsurlar arasinda; yetersiz 6gretim destegi, olumsuz
tutumlar, kaygi diizeyi, yogun miifredat ve matematigin soyut dogasi yer almaktadir (Mutlu, 2020). Ogrencilerin
biiyiik bir kismi1 matematik dersini karmagik bulmaktadir (Jiménez-Fernandez, 2016). Ayrica, bazi 6grencilerin
beklenenden ¢ok daha fazla giigliik yasadigi da ifade edilmektedir (Jiménez-Fernandez, 2016). Bu baglamda,
o0grenme gii¢liigii bulunsun ya da bulunmasin tiim 6grencilerin matematik becerilerindeki eksikliklerin tespitine
ve bu eksikliklerin nedenlerinin arastirilmasina odaklanan ¢aligmalar yiiriitiilmektedir (Kog, 2018).

Matematik 6gretiminde basari, diskalkuli belirtileri gosteren 6grencilerin erken donemde belirlenmesi ve
bu dgrencilere uygun Ogretim stratejilerinin uygulanmasiyla saglanabilir (Mutlu ve vd., 2022). Diskalkulili
ogrenciler iizerine yapilan aragtirmalar, bu 6grencilerin matematik d6grenebildiklerini ortaya koymaktadir (Geary
ve vd., 2012). Matematik dgrenmede giicliik yasayan 6grencilere yonelik olarak strateji 6gretimi, dogrudan
ogretim ve destekleyici 6gretim gibi ¢esitli 6gretim yaklagimlari 6nerilmektedir (Gersten ve vd., 2009; Maccini ve
vd., 2007). Diskalkulili 6grencilerin giinliik yasamlarimi kolaylagtiran matematiksel becerileri kazanmalari,
ogretmenlerin bu o6grencilerle 6zel etkinlikler yiiriitmelerine baghidir (Hacisalihoglu-Karadeniz, 2013). Filiz
(2021) tarafindan gergeklestirilen bir meta-analiz ¢alismasinin sonuglarina gére, somut-temsili-soyut 6gretim, 6z-
diizenleme 6gretimi, kesir miidahale programlari, bireysellestirilmis 6gretim, sema temelli 6gretim ve gelistirilmis
iliskisel 6gretim gibi yontemlerin, diskalkulili &grencilerin matematik 6grenmeleri iizerinde anlamli diizeyde
olumlu etkileri bulunmaktadir.

Biitiin bu unsurlar goz oniine alindiginda, matematik 6grenme giigliigiine iliskin arastirmalarin
incelenmesinin; uygun Ogretim yontemlerinin ve materyallerin, aile ile 6gretmen goriislerinin yani sira
ogrencilerin gereksinimlerinin belirlenmesi agisindan alanyazina Snemli katkilar sunacagi diisiiniilmektedir.
Matematik 6grenme giigliigii ya da diskalkuli, okullarda olduk¢a yaygin bi¢imde karsilagilan bir durumdur
(Jiménez-Fernandez, 2016). ilkokul ve ortaokul diizeyindeki ogrencilerin matematik derslerindeki basarilari
incelendiginde, 6grenme gii¢liigii yasayan bireylerin matematiksel becerilerde zorlandiklari, bu zorluklarin diger
akademik performanslarini olumsuz etkiledigi ve ayn1 zamanda stres, endise ile benlik algis1 sorunlarina neden
oldugu goriilmektedir.

Akademik basar1 baglaminda, temel matematik becerileri “cocugun bagimsiz bir yasam siirdiirmesi ve
akademik basaris1” agisindan biiyiik 6nem tagimaktadir (Mutlu vd., 2019, s. 155). Matematik 6grenme giicliigliniin
ogrenciler iizerindeki etkileri olduk¢a belirgin olmasina ragmen, bu durum bir¢ok kisi, 6zellikle matematik
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Ogretmenleri tarafindan yeterince bilinmemektedir (Altindag-Kumas & Ergiil, 2017; Altun & Uzuner, 2016;
Baldemir, 2020; Hacisalihoglu-Karadeniz, 2013; Kagar, 2018; Karasakal, 2018; Mutlu vd., 2022; Sezer & Akin,
2011). Ulkemizde, ogrencilerin tam aldiktan sonra kaynastirma ortamlarina yerlestirilmeleri ve egitimsel
gereksinimlerinin karsilanmasi, biiylik 6l¢iide sinif 6gretmenlerinin 6gretim uygulamalarini nasil uyarladiklarina
baglidir. Bu nedenle, s6z konusu uyarlamalarin belirlenmesi ve tanimlanmasi, kapsayici egitimin kalitesini
artirmak ac¢isindan biiyllk Onem tasimaktadir. Ancak farkindalik eksikligi yalnizca Ogretmenlerden
kaynaklanmamaktadir; hizmet 6ncesi 6gretmen egitiminde 6grenme giigliiklerine yeterli yer verilmemesi ve sinirh
hizmet i¢i egitimler, sorunun devam etmesinde 6nemli bir etkendir. Bunun yani sira, ulusal egitim politikalar1 ve
O0gretim programlart da 6grenme giicliiklerinin ele alinmast konusunda yeterli yonlendirme saglamamaktadir.
Aileler ise erken tan1 ve miidahale konusunda gerekli farkindaliga veya kaynaklara sahip olmayabilir. Ayrica, okul
rehber 6gretmenleri ve 6zel egitim uzmanlari gibi, erken tan1 ve bireysellestirilmis destek agisindan kritik konumda
olan kisiler, uygulamada ¢ogu zaman yeterince etkin kullanilmamaktadir. Bu nedenle 6gretmenler, diskalkuli
yasayan Ogrencilerin karsilastiklart giicliikleri agmalarma destek olabilecek rehberlik smirlidir (Jiménez-
Fernandez, 2016). Tiirkiye’de matematik 6grenme giicliigii yasayan 6grenci sayisi oldukc¢a fazla iken, bu alanda
yapilan arastirmalar sinirh diizeydedir (Mutlu, 2016). Bu nedenle mevcut arastirmalarin ayrintili ve sistematik
bicimde incelenmesi gerekmektedir (Dogmaz & Girli, 2019; Simsek & Arslan, 2022).

Bu arastirmanin amaci, matematik 6grenme giicliigiine sahip 6grencilerin biligsel ve davranigsal
ozelliklerini, tanisal tanimlar1 ve pedagojik kavramlari inceleyerek agiklia kavusturmaktir. Ayrica, bu
kavramlarin tanimlanmasi, kullanilan degerlendirme araglarinin incelenmesi ve s6z konusu giigliiklerle karsilasan
ogrencileri desteklemeye yonelik 6gretim yaklasimlart ile materyallerin gézden gecirilmesi hedeflenmektedir.
Arastirma, Tirkiye’de yayimlanmis matematik 6grenme giigliigii lizerine yapilmis ¢alismalarin dokiiman analizi
yontemiyle gerceklestirilmistir. Elde edilecek bulgu ve Onerilerin, matematik 6grenme giicliigii yasayan
ogrencilerle ¢alisan ya da ¢aligmayan 6gretmenler i¢in akademik basariy1 artirmada degerli bir kaynak olmasi
beklenmektedir. Bunun yant sira, ¢alisma, siniflarinda matematik 6grenme giigliigii ile karsilasan arastirmaci ve
egitimcilere yol gdsterici olmay1 ve alanda yapilacak gelecek arastirmalara temel olusturmayi amaglamaktadir.

Bu arastirmada ele alinan problemler asagida siralanmistir:
1. Tirkiye’de Matematik 6grenme giicliigii ile ilgili yapilan ¢alismalarin genel yonelimleri nasildir?

Bu temel aragtirma sorusunu daha kapsamli bir sekilde analiz edebilmek amaciyla ¢esitli alt sorular
olusturulmustur:

a. Matematik 6grenme giicligi ile ilgili yapilan ¢alismalarin yillara gore dagilimlart nasildir?
b. Matematik 6grenme giicliigii ile ilgili yapilan ¢aligmalarin tiirlerine gére dagilimi nasildir?

c. Matematik 6grenme giigliigli ile ilgili yapilan ¢aligmalarin arastirma yontemlerine gére dagilimi
nasildir?

d. Matematik 6grenme giigliigii ile ilgili yapilan ¢alismalarin veri toplama araglarma gére dagilimi
nasildir?

e. Matematik 6grenme giicliigii ile ilgili yapilan ¢aligmalarin 6rneklem sayilarina gére dagilimi nasildir?
f. Matematik 6grenme giicliigii ile ilgili yapilan ¢aligmalarin veri analiz yontemlerinin dagilimi nasildir?

g. Matematik 6grenme giigligt ile ilgili yapilan ¢aligmalarin bulgularinin ve sonuglarmin dagilimi
nasildir?

h. Incelenen ¢alismalarin onerileri nelerdir?
2. Matematik 6grenme giicliigili i¢in yaygin tanim nasildir?

3. Matematik 6grenme gli¢liigii ile ilgili yapilan ¢aligmalarda anahtar kelimelerin yogunlugu ve siirekliligi
nasildir?

4. Matematikte 6grenme gii¢liigii ile ilgili calismalarin temalarina gére dagilimi nasildir?
Yontem
Arastirma Deseni

Fraenkel ve Wallen (2012), nitel aragtirmayi, olgularin ya da iliskilerin dogasimi ayrmtili bigimde
incelemeye olanak taniyan bir yontem olarak ifade etmektedir. Bu ¢alismada, matematik 6grenme giicliigiini
ayrintili bigimde anlamak amaciyla, belirli degiskenler ve dlgiitlere dayali arastirmalarin incelenmesine olanak
saglayan dokiiman analizi yontemi tercih edilmistir. Bu ydntem, arastirma konusuyla ilgili yazili ve dijital
kaynaklarim sistematik bir sekilde gdzden gegirilmesini kapsamaktadir (Ozmen & Karamustafaoglu, 2019). Kiral
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(2020), dokiiman analizinin belgelerin bilimsel ilkelere gore analiz edilmesini zorunlu kildigini belirtmektedir.
Bowen (2009) ise, bu yontemin yalnizca destekleyici bir ara¢ degil, bagimsiz bir arastirma yontemi olarak da
kullanilabilecegine dikkat ¢ekmektedir. Benzer bigimde, Sak ve digerleri (2021) dokiiman analizinin mevcut
literatiiriin 6zetlenmesinin 6tesine gegerek, icerigin elestirel ve yapilandirilmis bir bigimde degerlendirilmesini
gerektirdigini vurgulamaktadir. Dogrudan veri toplamanin miimkiin olmadig1 durumlarda, mevcut belgelerin
incelenmesi, konuyla ilgili anlamli ve diizenli bilgiler sunmaktadir. Calismaya dahil edilecek belgelerin titizlikle
secilmesi, bulgularin gegerliligi ve derinligi agisindan 6nemlidir.

Calismanin amaci, Tirkiye’de matematik 6grenme giicliigii iizerine yapilmis mevcut arastirmalari
sistematik bi¢cimde incelemek oldugundan, dokiiman analizi en uygun yontem olarak degerlendirilmistir. Bu
yaklagim, birincil veri toplamaya gerek duymadan, onceki caligmalardaki Oriintiileri, temalar1 ve yontemsel
ozellikleri inceleme olanagi saglayarak alandaki mevcut arastirma durumuna iligkin yapilandirilmis bir anlayis
gelistirmeyi miimkiin kilmaktadir. Dokiiman analizinin, dokiimanlar1 genis bir zaman diliminde inceleme ve
orneklemi artirma; aragtirmact ile katilimei arasinda gozlem veya goriismeler sirasinda yasanan etkilesimden
kaynakli gecerlik ve giivenirlik sorunlarinin olmamasi gibi olumlu yonleri bulunmaktadir (Ozmen &
Karamustafaoglu, 2019).

Veri Kaynaklar1 (Dokiimanlar)

Calismanin amaci dogrultusunda belirli kriterlere uyan ¢alismalar secilerek konu hakkinda derinlemesine
bir degerlendirme yapilmistir. Bu kapsamda, 2002-2022 yillar1 arasinda yapilmig toplam 49 calisma analiz
edilmistir. Bu ¢alismalar, yiiksek lisans tezleri (n = 17), doktora tezleri (n = 10) ve makaleler (n = 22) iizere ii¢
farkli tiirde toplanmistir. Calisma sayisinin bu sekilde belirlenmesinin nedeni, belirtilen yillarda daha fazla
aragtirmaya ulagilmig olmasma karsin, bazi ¢alismalarin fizyolojik temelli olup egitim-6gretim boyutuna
odaklanmamasidir. Bu nedenle matematik egitimiyle dogrudan iliskili olmayan arastirmalar degerlendirme dis1
tutulmustur. Arastirmada incelenen lisansiistii tezler, Yiiksekdgretim Kurulu Baskanligi Tez Merkezi (YOKTEZ)
veri tabanindan elde edilmistir. “Matematik 6grenme giicliigii”, “diskalkuli” ve “Ogrenme giicliigli” anahtar
sozciikleriyle yapilan tarama sonucunda ulasilan tezler arasindan yalnizca egitimsel yonii 6n planda olanlar
incelemeye alinmistir. Bu kapsamda okul ncesinden lisans diizeyine kadar farkli sinif kademelerindeki 6grenciler
ve dgretmen/dgretmen adaylari {izerine yapilmis caligmalar aragtirmaya dahil edilmistir.

Aragtirmanin diger veri kaynaklarint meydana getiren makalelere; TR Dizin, ERIC ve EBSCO veri
tabanlarindan erisilmistir. Burada da “matematik 6grenme giicliigii” anahtar kelimesiyle yapilan taramalar
sonucunda, yalnizca egitim-6gretim ile ilgili olan makaleler se¢ilmistir. Yapilan alan yazin taramasinda, veri setine
dahil edilmis tezlerin bazilarinin makale olarak da yaymlandig: tespit edilmistir. Sadece tez ¢aligmasi1 veri setine
dahil edilmistir (M23, M42 vb.). Alan yazina yonelik kapsamli bir inceleme sonucunda, toplam 12 ¢alisma veri
setinden ¢ikarilmustir. Bu karar, s6z konusu ¢alismalarin Ingilizce dilinde yazilmis olmasi, matematikle dogrudan
iligkili olmamalar1 ve 6rneklem gruplarinin arastirmanin amaglarryla drtiismemesi gibi gerekgelere dayanmaktadir.
Ayrica, arastirma makalesi niteligi tasimayan yayinlar da ¢alismanin veri kaynaklar1 arasindan ¢ikarilmistir.

Iki arastirmaci, dahil etme ve hari¢ tutma kriterlerini bagimsiz olarak uygulams, ortaya ¢ikan goriis
ayriliklart ayrintili tartismalar yoluyla giderilmistir. Se¢ilen calismalar igerik analizi yontemiyle incelenmis; veriler
belirlenen temalara gore kodlanmistir. Kodlamanin giivenirligini saglamak amaciyla ¢alismalarin %20’si ikinci
bir arastirmaci tarafindan bagimsiz olarak kodlanmis ve %85’in lizerinde bir goriis birligi saglanmistir. Ayrica, bu
aragtirma Tirkiye egitim sistemine 6zgili 6grenme giicliiklerine odaklandig: i¢in yalnizea Tiirkiye’de yiirtitiilmiis
ve Tiirkge yayimlanmis ¢alismalar dahil edilmis; Ingilizce ve uluslararas1 ¢aligmalar kapsam disinda birakilmustir.
Arastirma kapsaminda olan ¢alismalarin tiirlerine gore dagilimi Tablo 1’de 6zetlenmistir. Caligsmalara ait kodlara
Ek’te yer verilmistir.

Tablo 1
Veri Kaynaklarinin Dagilimi
Dokiimanlar f
Yiiksek lisans tezleri 17
Doktora tezleri 10
Makaleler 22
Veri kaynaklarinin toplami 49

Dokiiman analizi, 6zellikle tarihsel verileri dogal baglami i¢inde sistematik bicimde inceleme kapasitesi
sayesinde, nitel arastirmalarda 6nemli bir yontem olarak one ¢ikmaktadir. Bu yontemin kuramsal avantajlari
dogrultusunda, mevcut ¢calismada 2015-2022 yillar1 arasinda yayimlanmis 6gretim programi dokiimanlart ile ilgili
resmi raporlar ayrintili ve sistematik bir sekilde analiz edilmistir. Bu dokumanlar araciligiyla zaman icerisinde
egitim politikalarindaki degisimler nesnel bigcimde izlenebilmis ve igerik agisindan ortaya c¢ikan egilimler
karsilastirmali olarak degerlendirilebilmistir. Ayrica, dokuman analizinin sistematik yapist ve arastirmaci
etkisinden arinmis veri liretme 6zelligi, ¢alismanin genel gegerlik ve giivenirligine 6nemli katki saglamustir.
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Boylece, yontemin kuramsal giiclii yonleri ile bu arastirmadaki pratik uygulamasi arasinda dogrudan bir bag
kurulmustur.

Veri Toplama ve Analizi

Calismada, Tiirkiye’de matematik 6grenme giicliigi konusunda yapilmig ¢alismalarin incelenmesi
hedeflendiginden, aragtirmada nitel yontem kullanilmistir. Nitel arastirmalarda veriler, betimsel analiz veya igerik
analizi ile ¢oziimlenmektedir (Ozmen & Karamustafaoglu, 2019). Bu calismada ise her iki analiz yénteminden de
yararlanilmigtir. Arastirma problemlerinden ilkine yanit aranirken betimsel analiz; digerlerinde ise hem betimsel
hem de icerik analizinden yararlanilmistir. igerik analizi, belirli kurallar cercevesinde kodlama yaparak verileri
kategorilere ayiran, insan dogasini dolayli yollardan incelemeyi miimkiin kilan sistematik bir tekniktir
(Biiylikoztiirk vd., 2020). Arastirmaci, elde ettigi betimsel verilerden hareketle konuya iliskin uzmanligin
kullanarak belirli kategoriler gelistirmektedir (Biiyilikoztiirk vd., 2020). Elde edilen bulgularin raporlastirilmasinda
ise kapsamli aciklamalar ve ayrintili betimlemelerin sunulmasi gerekmektedir. Bu durum, matematik 6grenme
glicliigli alaninda aragtirma yiiriitecek bilim insanlarina mevcut durumun biitiinciil bir ¢ercevede aktarilmasini
saglamaktadir. Calismada belirlenen aragtirma problemlerine yonelik kullanilan analiz yontemleri asagida
verildigi gibi ayrintili bicimde ortaya konulmustur.

1. “Tirkiye’de Matematik 6grenme giicliigii ile ilgili yapilan ¢aligmalarin genel yonelimleri nasildir?”
aragtirma problemi i¢in betimsel analiz kullanilmustir.

2. “Matematik 6grenme giicliigii icin yaygin tanim nasildir?” arastirma problemi igin igerik analizi
kullanilmistir.

3. “Matematik 6grenme giligliigii ile ilgili yapilan ¢aligmalarda anahtar kelimelerin yogunlugu ve siirekliligi
nasildir?” arastirma problemi i¢in igerik analizi kullanilmustir.

4. “Matematikte 6grenme giigliigii ile ilgili ¢alismalarin temalarina gore dagilimi nasildir?” aragtirma
problemi i¢in tematik icerik analizi kullanilmistir.

Tematik icerik analizi, belirli bir konuya iligkin gerceklestirilen arastirmalarin ortak temalar ¢ergevesinde
ele alinarak elestirel bir bakig acisiyla sentezlenmesi ve yorumlanmasi siirecidir. Bu kapsamda incelenen
caligmalar, bir analiz programi kullanilarak; tiiri, yayimlandig1 yil, aragtirma yontemi, érneklem biiytikligi,
orneklem grubu, smif diizeyi, arastirmanin yiiriitiildiigii iiniversite, konu alani, matematik dersi 6grenme alanlari,
veri toplama araclari, tanimlar, anahtar kelime siklig1, veri analiz teknikleri, elde edilen bulgular ve oneriler gibi
basliklar altinda ayr1 olarak degerlendirilmistir. Veri ¢6ziimleme siirecinde, her arastirma sorusuna iligkin verilerin
farklihk gosterdigi belirlenmistir. Ornegin birinci arastirma problemi olan “Tiirkiye’de Matematik 6grenme
glicligii ile ilgili yapilan galismalarin genel yonelimleri nasildir?” aragtirma probleminin {igiincii alt problemi
“Matematik 6grenme giicliigii ile ilgili yapilan ¢alismalarin tiniversitelere gore dagilimi nasildir?” igin toplamda
27 tez analiz edilmistir. Bezner sekilde, “Matematik 6grenme giicliigii ile ilgili yapilan ¢aligmalarin matematik
dersi 6grenme alanlarina gore dagilimi nasildir?” alt problemine yonelik incelemede; sayilar, kesirlerle iglemler,
geometri ve kare prizma gibi konular, sayilar ve geometri 6grenme alanlar1 altinda siiflandirilmistir. Bununla
birlikte, say1 hissine yonelik arastirmalar bu degerlendirmeye dahil edilmemistir.

Nitel aragtirmalarda gecerlik ve giivenirligin saglanabilmesi i¢in verilerin inandiriciligl, agiklik ve
tutarlilik, i¢ gegerlilik ile analiz siirecinin bagka arastirmacilar tarafindan da teyit edilebilmesi gibi 6lgiitlerin
karsilanmasi1 gerekmektedir (Ozmen & Karamustafaoglu, 2019). Ayrica, elde edilen veriler iizerinde uzun bir
zaman diliminde incele yapilmasi tavsiye edilmektedir (Ozmen & Karamustafaoglu, 2019). Olusturulan
kategorilerin, farkli arastirmacilar ayni dokiimani incelediginde benzer sonuglara ulasabilecek kadar agik olmasi
onem tagimaktadir (Biiyiikoztiirk vd., 2020). Bununla birlikte, arastirmada kullanilan kaynaklarin dogru
yorumlanma diizeyi de dikkate alinmasi gereken bir diger unsurdur (Sak vd., 2021). Verilerin karsilagtirmali
bicimde sunulmasi, elestirel bir bakis acisiyla degerlendirilmesi ve tekrar erisim yoluyla aragtirmaciya verileri
kontrol etme imkan1 saglamas1 gegerlik agisindan énemlidir (Ozmen & Karamustafaoglu, 2019). Kaynaklara
yeniden ulasilabilmesi, belgelerin amaca uygun kullanilmasi ve olast yanlis ya da eksik yorumlarin diizeltilmesi
de arastirmanin gegerlik ve giivenirligini artiran unsurlar arasindadir (Sak vd., 2021). Nitel arastirmalarda ig
gecerlik ise, yapilan yorumlarin gergek ile ortiisme derecesiyle dogrudan iliskilidir (Biiyiikoztiirk vd., 2020).

Dahil etme Olgiitleri, arastirma yontemi, veri toplama siireci ve veri analizine iliskin ayrintilar,
caligmalarin gegerliligini giiclendirmek amaciyla acik bir sekilde ortaya konmustur. Arastirma sorularini
yanitlamak amaciyla, ilgili yillarda yapilmis tim tez ve makaleler arastirmaya dahil edilmistir. Arastirma
kapsamina alinmayan calismalar ile bunlarin dislanma gerekgeleri ayrica belirtilmistir. incelenen galismalar 6zenle
bir veri igleme programina aktarilmis ve gerekli geri bildirimler ile uzman goriisleri alindiktan sonra nihai héline
getirilmistir. Nitel arastirmalarda giivenirlik, calisilan her seyin veri olarak kaydedilmesi anlamina gelmektedir
(Biiyiikoztiirk vd., 2020). Giivenirlik i¢in tutarlilik son derece 6nemlidir. Nitel ¢alismalarda giivenirligi artirmanin
en etkili yolu, katilimc1 dogrulamasidir (Biiyiikoztiirk vd., 2020). Arastirmaci, topladigi verilerin tutarliligini dissal
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bir bakis agistyla sorgulamalidir (Ozmen & Karamustafaoglu, 2019). Ayrica, veri analiz siirecinde elde edilen
sonuglarin ham verilerle karsilastirilmast ve dis bir arastirmaci ile birlikte dogrulanmasi giivenirligi artiracaktir
(Ozmen & Karamustafaoglu, 2019). Bu dogrultuda, iki arastirmaci kodlama siirecini gergeklestirmis ve daha sonra
kargilagtirmistir. Bu karsilagtirma sonucunda kodlarmn biiyiik cogunlugunda tutarlilik saglanmis; ortaya c¢ikan
farkliliklar ortak tartigmalarla ele alinmig ve karsilikli uzlasi yoluyla fikir birligine varilmistir.

Bulgular
Bu bdliimde arastirmanin problemleri ve alt problemlerine yonelik bulgular ve yorumlara yer verilmistir.

“Tiirkiye’de matematik 6grenme giicliigii ile ilgili yapilan cahismalarin genel yonelimleri nasildir?”
Problemine iliskin Bulgular ve Yorumlar

[k arastirma problemini daha ayrintili bir sekilde tanimlamak amaciyla yedi alt problem belirlenmistir.
Bu alt problemler i¢in analizler gergeklestirilmis ve bulgular ile yorumlar ayri ayri ifade edilmistir

“Matematik 6grenme giicliigii ile ilgili yapilan ¢calismalarin yillara gore dagilimlar nasildir?” Alt Problemine
1liskin Bulgular ve Yorumlar

Yillara ve tiirlere gore ¢alismalarin dagilimina iliskin bulgular Sekil 1'de sunulmustur.
Sekil 1
Matematik Ogrenme Giigliigii ile Iigili Yapilan Calismalarin Yillara Gore Dagilimi
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Makale ® Yiiksek lisans tezi Doktora tezi

Sekil 1 incelendiginde, 2002-2022 yillar1 arasinda yayimlanan matematik 6grenme giicliigii ile ilgili
makale sayisinin, yiiksek lisans ve doktora tezlerinin sayisint gegtigi goriilmektedir. Toplam 49 ¢alismanin
dagilimina bakildiginda, 22’°si makale (%44.9), 17’si yiiksek lisans tezi (%34.69) ve 10’u doktora tezi (%20.41)
olarak siniflandirilmigtir. Yiiksek lisans ve doktora tezlerinin toplam sayist 27 olup, makalelerin sayisindan
fazladir (22). En fazla ¢aligma 2019 yilinda yayimlanmis ve bu yil 9 ¢alisma (%18.37) kaydedilmistir. 2002-2010
ve 2012 yillarinda herhangi bir ¢alisma yer almamaktadir. 2011, 2014 ve 2017 yillarinda her biri birer ¢alisma
(%2.04) ile temsil edilmektedir. 2013 yilinda iki ¢alisma (%4.08), 2015 ve 2016 yillarinda ise her y1l dort ¢caligma
(%38.16) yayimlanmugtir. 2018 ve 2020 yillarinda her yi1l yedi ¢alisma (%14.29), 2021 yilinda bes ¢alisma (%10.20)
ve 2022 yilinda sekiz ¢alisma (%16.33) yayimlanmistir. Yillara gore analiz, 2002-2012 doneminde arastirma
sayisinin az oldugunu, sonrasinda ise belirgin bir artig yasandigini gostermektedir. 2012°den itibaren matematik
ogrenme giligliigii ile ilgili ¢alismalar artis gostermistir. Sekil 1,2013-2022 yillar1 arasinda bu alandaki ¢aligsmalarin
sayisinda dalgalanmalar oldugunu ortaya koymaktadir. Yiiksek lisans ve doktora tezlerinin 2015 yilindan itibaren
yayimlanmaya bagladig1 ve en yogun yilin 2019 oldugu goriilmektedir. 2019 yili ¢caligmalarinin {i¢i makale, ligli
yiiksek lisans tezi ve tiii doktora tezi seklinde dagilim gostermektedir. 2020 ve 2022 yillarinda makale sayisindaki
artig dikkat ¢ekicidir.

“Matematik ogrenme giicliigii ile ilgili yapilan calismalarin aragtirma yontemlerine gore dagilimi nasildir?”
Alt Problemine lliskin Bulgular ve Yorumlar

Bu alt probleme yonelik bulgular, arastirmalarda kullanilan veri toplama araclar1 veri islem programi
dikkate alinarak smiflandirilmistir. Incelenen galismalarin bir béliimiinde yontem ya da desen agik¢a ifade
edilmemistir. Ancak bu tiir arastirmalar, icerik agisindan incelenerek ne tiir bir yaklagim izlendigi ortaya konmus
ve uygun yontem kategorisine dahil edilmistir. Asagida yer alan Sekil 2 ile yapilan ¢aligmalarin arastirma
yontemlerine gore dagilimi sunulmustur.
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Sekil 2
Matematik Ogrenme Giicliigii ile Ilgili Calismalarin Arastirma Yontemlerine Gére Dagilimi
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Sekil 2°de goriildiigii gibi, 49 calismanin 21’1 nitel (%42.86), 21’1 nicel (%42.86) ve 7’si (%14.29) karma
yontemle yapilmisg calismalardir. Bu g¢alismada 21 nicel calismanin 2’sinde yontem olarak tarama modeli
kullanilmstir.

“Matematik 6grenme giigliigii ile ilgili yapilan ¢alismalarin veri toplama araglarina gore dagilimi nasildur?”
Alt Problemine Iliskin Bulgular ve Yorumlar

Matematik 6grenme gii¢liigii konusunda yapilan aragtirmalarin veri toplama araglari incelenirken bir yine
islem programindan yararlanilmistir. Caligmalarin igerikleri taranarak kullanilan veri toplama araglari agik bigimde
programa kaydedilmistir. Inceleme sonucunda, arastirmalarda gériisme/klinik gdriisme/miilakat, gdzlem, basar
testleri ve formlar gibi cesitli araclarin kullanildigi belirlenmistir. Ogrenci defterleri, 6gretmen tarafindan
hazirlanan etkinlikler ve calisma yapraklar1 ise “dokiiman” olarak smiflandirilmigtir. Yari yapilandirilmig
gorligmeler, “gdriisme” basligr altinda degerlendirilmistir. Bunun yaninda, bazi ¢alismalarda M30’da yer alan
noropsikolojik gorevler veya M29’da kullanilan Sembolik Say1 Kargilagtirma (SNC) Testi gibi farkli 6lgme
araglar1 da kullanilmistir. Basari testleri ise matematik basaris1 ve problem ¢dzme basarisint 6lgmeye yonelik
testleri kapsamaktadir. Bir arastirmada birden fazla veri toplama aracina yer verildiginde, her arag icin frekans
degeri bir kez artirilmistir. Elde edilen veriler dogrultusunda, Sekil 3 ile matematik 6grenme giicliigii ile ilgili
¢aligmalarin veri toplama araglarina goére dagilimi sunulmustur.

Sekil 3

Matematik Ogrenme Giicliigii ile Ilgili Yapilan Calismalarin Veri Toplama Araglarina Gore Dagilimi
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Sekil 3’te goriildiigii iizere, matematik 6grenme giicliigi ile ilgili incelenen tez ve makalelerde en ¢ok
tercih edilen veri toplama aracinin goriisme oldugu dikkat ¢ekmektedir. Bu durum, 6zel egitim alanindaki
calismalarin dogasindan kaynaklanan bir gereklilik olarak degerlendirilebilir. Ayrica, aragtirmalarda birden fazla
veri toplama aracinin kullanilmasi ve bu araclarm birbirini desteklemesi, calismanin gecerlik ve giivenirligi
acisindan onemli goriilmektedir. Toplamda 25 ¢alismada goriisme, bir veri toplama araci olarak kullanilmistir.
Bunu sirasiyla, her biri 13’er ¢alismada yer alan diger testler ve basari testleri izlemektedir. Gozlem kategorisinde
12 galigmaya rastlanirken, diskalkuli 6n degerlendirme testi ve diskalkuli tarama araci gibi 6lgme araglar1 “diger
testler” kategorisine 6rnek olarak gosterilebilir. Dokiiman kategorisinde 8 ¢alisma, dlgii/degerlendirme araglari
kategorisinde ise 7 ¢alisma yer almaktadir.

“Matematik 6grenme giigliigii ile ilgili yapilan ¢alismalarin 6rneklem sayilarina gire dagilimi nasildwr?” Alt
Problemine Iligkin Bulgular ve Yorumlar

Matematik 6grenme giicliigii ile ilgili yapilan ¢alismalar hem 6rneklem sayisina gore incelenmis olup
hem de caligmalarin hangi gruplarla yapildig1 da sekilde gosterilmistir. Bu alt problem baslig1 altinda 3 grafik
aciklanacaktir: (1) 6rneklem sayisi, (2) grup tiirii, (3) sinif diizeyi.

Sekil 4
Matematik Ogrenme Giigliigii ile Iigili Yapilan Calismalarin Orneklem Sayilarina Gére Dagilim
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Frekans

Sekil 4 incelendiginde, matematik 6grenme giigliigli lizerine yapilan arastirmalarin gogunlugunun 0-25
aras1 6rneklem biiyiikliigiine sahip oldugu gériilmektedir. Orneklem sayilarma bakildiginda, 200°den fazla
katilimciya sahip bazi ¢aligmalarin bulunmasi dikkat ¢ekmektedir. Okullarda 6grenme gii¢liigii tanisi almis 6grenci
sayilart dikkate alindiginda, bu yiiksek Orneklem sayisi sasirtict goriinmektedir. Ancak bazi arastirmalarda
dreklem yalmzca Ogrencilerden olusmamaktadir. Ornegin, M49 kodlu ¢aligmada 6rneklem; 254 ilkokul
O0gretmeni, 130 lise matematik Ogretmeni, 53 psikolog, 28 6zel egitim uzmani ve 24 ortaokul matematik
o0gretmeninden meydana gelmektedir. Bu nedenle, ¢aligmanin toplam 6rneklem sayist 489 olarak hesaplanmis ve
“200’den fazla” kategorisine dahil edilmistir. 26-50 ve 76-100 araliklarinda her biri 3 ¢alismaya, 51-75 araliginda
2 galigmaya, 101-125 ve 126-150 araliklarinda ise 1’er ¢aligmaya rastlanmaktadir. 151-175 ve 176-200 araliginda
orneklem sayisi olan ¢alisma bulunmamaktadir. Orneklem biiyiikliigiine gore yapilan analizde dikkat ¢eken bir
diger durum ise M26 kodlu ¢alismadir; burada her siizgecte farkli sayida katilimci yer almakta ve 6rneklem sayilart
strastyla 75, 82 ve 261 olarak belirtilmistir. Bu nedenle, frekans her seferinde 1 artirilmis olup toplam c¢alisma
sayisi ile veri kaynaklarinin sayis1 birebir 6rtiismemektedir.

“Matematik 6grenme giigliigii ile ilgili yapilan ¢aligmalarin 6rneklem sayilarina gore dagilimi nasildir?
alt problemine iligkin incelenen ikinci husus 6rneklemin grubudur. Calismalar, hangi gruplarla yiiriitildiigiine gore
siiflandirildiginda; Sekil 5’te goriildigi iizere alt1 kategori ortaya ¢ikmistir. Bu kategoriler; 6gretmen/6gretmen
adaylariyla yapilan ¢aligmalar, 6grencilerle yiiriitiilen ¢aligmalar hem 6gretmen hem 6grenci gruplarini kapsayan
calismalar, 6grenci aileleri ile yapilan arastirmalar, 6grenci, 6gretmen, psikolog ve 6zel egitimcilerin birlikte yer
aldig1 caligmalar ve son olarak &grenci ile annesinin birlikte katildig1 ¢aligmalardir. 2002-2022 yillar1 arasinda
yapilan arastirmalarda en yiiksek oranin &grencilerle gergeklestirilen c¢alismalara ait oldugu goriilmektedir
(%69,39). Toplam 49 ¢alismanin 34’ii 6grencilerle yapilmustir. ikinci sirada ise 9 calisma (%18,37) ile 6gretmen
veya Ogretmen adaylariyla yapilan arastirmalar yer almaktadir. Hem veliyle hem de 6gretmen ve 6grenciyle
yiriitillen ¢aligmalarin sayisi 2’ser (%3,39) iken, en az sayidaki ¢alismalar ise yalnizca 1’er (%2,04) ¢aligmayla
dgrenci-anne ve Ogrenci-ogretmen-psikolog-6zel egitimci gruplarinda goriilmektedir. Ogrencilerle yapilan
caligmalarin daha fazla olmasinin nedeni, matematik 6grenme gii¢liigii yasayan 6grencilerin tespit edilmesi, ders
stirecinde gozlemlenmesi, problem ¢éziimlerinde verdikleri yanitlarin incelenmesi, basar1 diizeyleri ve bireysel
ozelliklerine odaklanan arastirmalarin siklikla yapilmasidir. Bunun yaninda, 6gretmen veya 6gretmen adaylariyla
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yapilan ¢calismalarin ikinci sirada yer almasi; 6grenciler hakkinda 6gretmen goriislerinin alinmasi ve 6gretmenlerin
matematik 6grenme giigliigiine iliskin farkindaliklarinin aragtirilmasiyla iliskilidir.

“Matematik 6grenme giicliigii ile ilgili yapilan ¢aligmalarin drneklem sayilarina gore dagilimi nasildir?”
alt problemine yonelik olarak incelenen iiclincii boyut sinif diizeyidir. Sekil 5°te goriildiigii iizere, 6rneklemini
ogrencilerin olusturdugu calismalar toplamda 39’dur. Bunun digindaki g¢alismalar bu arasgtirma problemi
kapsaminda analiz edilmemistir. Ornegin, T9 kodlu calisma 6gretmen farkindaligia, T16 dgretmen gériislerine,
M9 ve M16 ise velilere odaklanmistir.

Sekil 5
Matematik Ogrenme Giicliigii ile Iigili Yapilan Calismalarin Orneklem Grubuna Gére Dagilimi

Ogrenci, anne ® |
Ogrenci, dgretmen, psikolog, 6zel egitimci M 1
Veli (aile) mm 2
Ogretmen, 6grenci = 2
Ogrenci I 34
Ogretmen (aday1) IEEE—— O

0 5 10 15 20 25 30 35 40

Frekans

Ogrencilerden olusan drneklem gruplar ilkokul, ortaokul ve lise olmak iizere iice ayrilmistir. Incelenen
calismalarda kimi zaman Ogrencilerin yas bilgisi, kimi zaman ise dogrudan simf diizeyi belirtilmistir. Baz1
arastirmalarda hem ilkokul hem de ortaokul &grencileri birlikte yer almistir. Ornegin, T8 ve M20 kodlu
caligmalarda 4. ve 5. smif Ogrencileri ile birlikte c¢alisilmistir. Bu nedenle, birden fazla smif diizeyi igeren
orneklemler (6rnegin hem ilkokul hem ortaokul) bu sekilde analiz edilmistir. Neredeyse tiim arastirmalarda birden
fazla simif diizeyine sahip drneklemler bulunmaktadir. Orneklemlerin simf diizeylerine gore dagiliminda 6ne ¢ikan
nokta, ilkokuldan liseye kadar farkli sinif diizeylerinin cesitlilik gostermesidir. Matematik d6grenme giicliigii ile
ilgili calismalarin simif diizeylerine gore dagilimi Sekil 6’da gosterilmistir.

Sekil 6
Matematik Ogrenme Giigliigii ile Iigili Yapilan Calismalarin Orneklemlerinin Sumif Diizeylerine Gére Dagilimi

30 26
25
20
15 10
10
0 | |
flkokul ilkokul ve ortaokul Ortaokul Lise

B Sinif diizeyi

Sekil 6 incelendiginde, calismalarin biiyiik bir bolimiiniin ilkokul grencileriyle gerceklestirildigi
goriilmektedir. Toplam 26 ¢alisma ilkokul 6grencileriyle, 10 ¢alisma ortaokul dgrencileriyle yapilmistir. Ayrica 2
calismada hem ilkokul hem de ortaokul &grencileri birlikte yer almustir. Incelenen 49 calisma arasinda lise
ogrencilerini kapsayan herhangi bir arastirmaya rastlanmamustir.

“Matematik 6grenme giicliigii ile ilgili yapilan ¢calismalarin veri analiz yontemlerinin daguim nasildir?” Alt
Problemine Iliskin Bulgular ve Yorumlar

Matematik 6grenme giicliigii ile ilgili ¢aligmalarin veri analiz yontemlerine gore dagilimini incelemek
amaciyla bir islem programi kullanilmistir. Tlk adim olarak, arastirmalarda uygulanan veri analiz yontemleri
belirlenmis ve programa agik bir sekilde aktarilmstir. Istatistiksel yontemler arasinda t-testi ve korelasyon gibi
analizler yer almaktadir. Baz1 caligmalarda hem betimsel analiz hem de igerik analizi bir arada kullanildigindan,
frekans her yontem igin ayr1 ayri bir kez artirllmistir. Bu nedenle, toplam say1 arastirma sayisiyla birebir
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ortiismemektedir. Analiz siirecinde, her calismada kullanilan yontemlere sadik kalimmistir. Matematik 6grenme
glicliigli aragtirmalarinin veri analiz yontemlerine gore dagilimi Sekil 7°de sunulmustur.

Sekil 7
Matematik Ogrenme Giicliigii ile Iigili Calismalarin Veri Analiz Yontemlerine Gére Dagilimi

[\
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Frekans
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Bulgular incelendiginde, matematik 6grenme giicliigli {izerine hazirlanan ¢alismalarin ¢ogunda igerik
analizi yonteminin tercih edildigi goriilmiistiir. Bu ¢ergevede 14 c¢aligma igerik analizi yontemi kullanilarak
degerlendirilmistir. Bunu izleyen yontemler arasinda istatistiksel analizler yer almakta olup, 13 caligma bu
yontemlerle incelenmistir. Betimsel analiz yontemi ise 12 g¢alismada uygulanmistir. Matematik &grenme
glicliigine iliskin arastirmalarin  biiyiikk ¢ogunlugunun nitel yontemlerle yiiriitildigii g6z Oniinde
bulunduruldugunda, icerik analizi ve betimsel analiz yontemlerinin diger yontemlere gore daha fazla kullanilmasi
beklenen bir durumdur. Ayrica, 3 ¢alismada veri analiz yontemi grafiksel analiz olarak belirtilmis, 2 ¢aligmada ise
korelasyon analizi uygulanmuistir.

“Matematik 6grenme giicliigii ile ilgili yapilan ¢calismalarin bulgularimin ve sonuclarimin dagilvmy nasidir?”
Alt Problemine Iliskin Bulgular ve Yorumlar

Incelenen makale, yiiksek lisans ve doktora tezlerinin sonuglar1 Tablo 2’de verilmistir.

Tablo 2
Osrencilerle Yiiriitiilen Miidahalelerden Elde Edilen Bulgular
Tema Etki Etkiledigi alan f
RTI model Pozitif Matematiksel diistinme becerisi 1
Gergek yagsam problemleri Pozitif Ogrenme 1
Somut-yar1 somut-soyut stratejisi Pozitif Kalicilik 1
O3 . Artirtlmig gergeklik teknolojisi Pozitif Ogrenme 1
grencilerle N s .\ .
erceklestirilen Uyarlanmis Bunu C6z! stratejisi Pozitif Problem ¢6zme performansi 1
gergexies Oyun Pozitif Matematik bagarisi 1
Ogretimsel M .
uygulama Say1 duyusu, 6z yeterlik algisive 1
Bilgisayar destekli matematik 6gretimi Pozitif ustbiligsel farkindalik
caligmalari .
Teknoloji kullanimi 1
Cozimli 6rneklerden siliklestirme ve 1
aciklayict ipucu sunma iglem siireglerinin Pozitif Problem ¢6zme becerisi
bir arada kullanim1
Sanal gerceklik uygulamasi Pozitif Tutum 1

Tablo 2 incelendiginde, RTI modelleri, gercek hayat problemlerinin kullanimi ve artirilmig gergeklik
teknolojisi gibi miidahalelerin diskalkuli ile iliskili farkli alanlarda olumlu etkilerinin oldugu goriilmektedir.
Ogrencilerle gerceklestirilen diger calismalara ait bulgular ise Tablo 3'te sunulmaktadir.
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Tablo 3
Ogrencilerle Yapilan Diger Calismalara Ait Bulgularin Dagilim:
Bulgular f
Ogrenciler matematik dersinde; matematik kaygisi, 6gretmenin dersi anlatis sekli, basarisizhigin 1
istesinden gelmek i¢in teshis ve miidahaleye girisimin olmamasi gibi sebeplerden dolay:
basarisiz olmaktadirlar.
Ogrencilerin matematik derslerinde katilimlarinin ¢ok diisiik oldugu, cekindikleri ve tedirginlik 1
yasadiklari, 6gretmenle goz temasindan kagindiklar tespit edilmistir.
Ogrencilerin geneli okul destegi olmadigindan 6zel ders almaktadirlar. 1
Aile ve 6gretmen iligkilerinin olumsuz etkilendigi, arkadas iliskilerine ve giinliik yagsamlarina 1
ise olumsuz bir yansimasinin olmadigini ifade etmislerdir.
Ortalama basarili 6grenciler diger 6grencilere gore daha fazla, diisiik basarili 6grenciler de 1
ogrenme giigliigii olan dgrencilere gore daha fazla biligsel-iistbiligsel strateji kullanmiglardir.
Ogrencilerle Carpma islemi akicilig1 kazandirilmasinda, birinci ve ikinci 6grencide iki 6gretim uygulamasi 1
o arasinda etkililik yoniinden anlamli bir fark yokken, ticiincii 6grencide islem ailesi 6gretim
gerceklestirilen . . .
calismalar yontemi biraz daha etkili olmustur.

Saat okuma ile ilgili olarak; Erkek 6grenciler lehine anlamli bir fark vardir. Matematik basarisi 1
ile saat okuma becerisi arasinda orta diizeyde iligki vardir. Diskalkulik 6grencilerle yapilan
goriismelerde 6grencilerin ¢ogu analog saat ¢izebilmistir. Yarisi ise verilen zamani saat
iizerinde dogru ¢izebilmistir. Cocuklarin ¢ogu akrep ile yelkovani karistirmiglardir.

Dért sinif diizeyinde matematik 6grenme giigliigii riski olan 6grencilerin en az bir gorev tiirlinde 1
ortalamanin altinda kaldiklart sonucuna ulagilmstir.

Ogrenme giicliigii olan ve olmayan 6grencilerin sifira bolmeye iliskin kavramsal bilgileri 1
benzerlik gostermektedir. Ogrenme giicliigii olan 6grencilerin toplama ve sifirla carpma
konusunda farkli bir algoritma gelistirdikleri gdzlemlenmistir.

Ogrenme giicliigii olan dgrenciler uzunluk, yiikseklik, ¢evre, santimetre gibi matematik 1
terimlerini kullanmalarinin yani sira farkli ve sinirli bir anlayisa sahip olduklari goriilmiigtiir.

Tablo 3 incelendiginde, 6grencilerle gergeklestirilen ¢aligmalarin bulgulart gesitlilik gostermektedir.
Kaygi, 6gretmenin dersi anlatis sekli gibi sebeplerden dolayi Ogrenciler basarisiz oldugu ve okul destegi
olmadigindan 6zel ders aldiklari bulgulari birbiriyle tutarlidir. Ogrenciler belirli matematiksel terimleri kavramada
siirli anlayisa sahip olduklari, saat cizmede zorlandiklar1 ve iglem akiciligi kazandirmada bazi yontemlerin daha
etkili oldugu bulgular1 benzerdir. Diger alanlarda gergeklestirilen ¢calismalara ait bulgular Tablo 4’te verilmistir.

Tablo 4
Diger Alanlarda Gergeklestirilen Calismalarin Bulgularinin Dagilimi

Calismalarin
kategorileri Bulgular /

Matematik 6grenme giigliigii 6gretmenler tarafindan tam olarak bilinmemektedir. 10

Ogretmenler 6grencilerin hatalarmi dogru bir sekilde tanimlayamanustir. 1

Ogretmenler diskalkulik ¢ocuklarla basa ¢ikacak bilgiye sahip degillerdir. 5

Ogretmenler 6grencilerin matematik 6grenmede kayitsiz, ¢ekingen ve endiseli olduklarini 1
belirtmislerdir.

Ogretmenler 6grencilerin velilerinin ilgisiz oldugunu belirtmistir. 2

Ogretmenler 6grencilerin 6gretmenle iletisimlerinin zayif oldugunu belirtmistir. 1

Ogretmenlerle Ogretmenlerin, grenme giicliigii yasayan dgrencilere yonelik dgretmen yeterlikleri cinsiyet, 1
gergeklestirilen  §grenim durumu, kidem, 8grenme giigliigiine yonelik ders alma, 6grenme giigliigiine yonelik
caligmalar hizmeti¢i egitim alma, gegmiste 6grenme giigliigii yasayan 6grencisi olma ve 6grenme giigliigii

yasayan 6grencisi olma degiskenlerine gore farklilik gostermemektedir.

Ogrenciler sosyal gevrede ve giinliik hayatta sikint: gekmektedirler. 1

Ogrenciler ilkdgretim (ortaokul) matematik dersi dgretim programindaki kazanimlar1 ¢ok diisiik 1
seviyede kazanmaktadirlar.

Ogretmenlerin kullandiklari sosyomatematiksel normlar égrencinin anlamli grenmesine olumlu 1
katk: saglayacak niteliktedir. Fakat buna karsin siirecten ziyade sonucu 6nemseyecek nitelikte
ogrencinin gelisimine cok da katkisi olmayacak sekilde normlarin da kullanildigi belirlenmistir.

) Veliler kendilerini yetersiz gérmektedir. 2

Velilerle Veliler ¢ocuklarinin islem, problem ¢6zme, zihinden hesap yapma ve ¢arpim tablosu gibi 2
yapilan konularda zorlandiklarini ve ezberleyerek dgrenmeye ¢alistiklarmi ifade etmislerdir.
galismalar Cocuklar 6zgiivenleri, matematige karsi olumlu yonde tutumlart 6zel egitime basladiktan sonra 1

artmistir.
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Tablo 4 (devami)

Calismalarin Bulgular f
kategorileri

Sinif 6gretmenleri ve veliler 6grenme giicliigii olan 6grencilerin matematik egitimleri igin destek 1

alamamuglardir.

Pandemi Ogretmenler velileri desteklemislerdir ancak velilerden destek alamamuslardir. 1
donemine Ogretmenler somut materyaller kullannuslar, veliler ise dgrencilere 6zel ders aldirmislardir. 1
iliskin Veliler EBA’dan dersleri takip etmislerdir, gretmenler ise dgrencilere bireysel etkinlikler 1
¢aligmalar hazirlamislardir.

Pandemi siirecinde 6gretmenler ve velilerin dijital okuryazarlik diizeyleri eksik kalmustir. 1
Internet altyapisi, teknolojik arag-gerec eksikligi gibi sorunlar yasamislardir.
BNPT Temel Say1 Isleme Testi matematik 6renme giicliigii riski tasiyan 6grencileri belirlemek 1

Testlerle ilgili igin bir _taramﬁl aracl olarak kullanl}abilir. _ . . N
sonuglar Matematikte diigiik basarinin sebebi ya ¢ekirdek say1 sistemlerinden ya da sayilara erisim 1

sisteminden kaynaklanmaktadir.
Gelistirilen Matematik basari testi giivenirlik ve gegerlik 6zelliklerine sahiptir. 1

Tablo 4 incelendiginde, sekiz ¢alismada matematik dgretmenlerinin diskalkuli kavramimi kapsamli bir
sekilde anlamadiklar1 goriilmektedir. Bu oran oldukca yiiksektir. Ayrica, dgretmenlerin diskalkuliye sahip
¢ocuklarla etkili bir sekilde basa ¢ikmak i¢in yeterli bilgiye sahip olmadig1 sonucuna ii¢ ¢alismada ulasilmistir. Bu
iki bulgu birbirini desteklemektedir. S6z konusu bulgularin sayisi diger bulgulara kiyasla daha fazladir.

“Incelenen ¢calismalarin énerileri nelerdir?” Alt Problemine Iliskin Bulgular ve Yorumlar

Incelenen caligmalarin 6nerileri Tablo 5’te sunulmustur. Onerilerin dagilimma bakildiginda, farkli
oneriler yer almakla birlikte ayni 6nerilerin birgok ¢alismada tekrarlandigi goriilmektedir. Ayrica, bazi 6neriler
farkl yillarda yeniden dile getirilmistir. Ornegin, 6grencilerin okullardaki destek egitim odalarindan faydalanmasi
onerisi hem 2014 hem de 2018 yillarinda belirtilmistir.

Ogretmenlere yonelik 6neriler arasinda en sik karsilasilan 6neri hizmet igi egitimlerle ilgilidir. Toplam
14 ¢aligmada, 6gretmenler i¢in hizmet i¢i programlariin daha etkili hale getirilmesi gerektigi vurgulanmigtir. 2011
yilinda yapilan bir ¢caligmadan 2022 yilina kadar hemen her yil benzer oneriler sunulmustur. Bu egitimlerin
iceriginin genisletilerek, 6grenme giicliigli konusunda 6gretmenlerin farkindaliklarini artiracak seminerler ve sanal
gerceklik gibi yenilik¢i uygulamalart da kapsamasi dnerilmektedir.

Hizmet igi egitimler yalnizca 6gretmenleri degil, 6grenme giigliigli yasayan 6grencilerin velilerini de
kapsamalidir. Bu 6neri 2011, 2013, 2018 ve 2019 yillarinda dort ¢aligmada yer almistir. Ayni zamanda veliler ile
ogretmenler arasinda igbirliginin artirilmasi gerektigi, iic caligmada dile getirilmistir.

Universitelerde, 6zel egitim boliimleri de dahil olmak iizere egitim fakiiltelerinde 6zel 6grenme giicliigii
ile ilgili teorik ve uygulamali dersler verilmelidir. Amacg, yetistirilen 6gretmenlerin niteligini artirmaktir. Ogretmen
adaylarmin mezun olmadan 6nce 6grenme giicliigii konusunda farkindalik kazanmalar1 gerekmektedir. Matematik
ogretmen adaylari, bu tiir 6grencilerle karsilagsma olasilig1 en yiiksek gruplardan biridir. Bu baglamda, iistiin
yetenekli dgrenciler veya 6zel egitim gereksinimi olan dgrenciler i¢in matematik egitimi gibi se¢gmeli dersler
halihazirda ortadgretim matematik 6gretmenligi programlarinda bulunmaktadir. Ancak, 6grenme giigliigii yasayan
ogrencilerin ¢ogunlukla ilkokul ve ortaokul seviyelerinde goriilmesi nedeniyle, bu tiir derslerin kapsami ve
erisilebilirligi genisletilmelidir. Toplam alt1 calismada bu 6neri yer almustir. ilk olarak 2013 yilinda dile getirilen
oneri, 2021 yilinda yapilan caligmada tekrar edilmis ve Ogretmenlerin gorevdeyken bu Ogrencilerle
karsilasabilecekleri goz oniine almmustir. Ogretmenler, dgrencilerin dzelliklerini, matematik dersinde hangi
konularda zorluk yasayabileceklerini, miidahale ydntemlerini ve uygulanacak programlari iiniversite egitimi
sirasinda 6grenmelidir. Bu nedenle egitim fakiiltelerinde ilgili bir dersin yer almas1 dnerilmektedir.
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Oneri

Test, tanilama ve miidahale ile
ilgili Oneriler

Degerlendirme amaciyla genel taramalar yapilmalidir.
Diskalkuli riski tagima konusunda goriis beyan eden Noro-Psiko-Pedagojik model ¢ergevesi kullanilmalidir.

Ogrencilerin yasadig1 6grenme giicliikleri tespit edilip miidahale yontemleri gelistirilmelidir.

Ogretmenlere yonelik dneriler

Ogretmenlerin farkindahiklar1 artirilmali, $gretim programlari, 6gretim yontem ve teknikleri olusturulmalidir. (6rnegin; Bireysellestirilmis Egitim
Plan1/ BEP)

Ogretmenler acik, sade ve anlasilir bir dille ders islemelidir.

Ogretmenler kii¢iik grup derslerini matematik dersleri igerisinde gergeklestirebilirler. Okullarda gerekli oldugunda destek egitim odalari agilarak
ogrencilerin derste 6grendikleri pekistirilmelidir.

Islem ailesi ve uyarlanms oku-yaz-karsilastir yontemleri
Somut-yar1 somut-soyut gretim stratejisi

Matematiksel problem ¢dzme siirecinde diyagram yontemi

Ogretmenler derslerinde

uygulamalidir: Destekleyici etkinlikler (6rnegin somut araglar, materyaller, ii¢ boyutlu materyaller, sanal manipiilatifler)

Gergekei matematik egitimi destekli 6gretim
Siireg temelli bilissel strateji 6gretimi

Uyarlanmig Bunu C6z! Stratejisi

Ogretmenlerin 6grencilere geri doniitte bulunmasi ve pekistirec vermesi gerekir.

Ogrenme giicliigii olan 6grencilerin ortak zevkleri {izerine dersler planlayip 6grencilerin olumlu tutum gdstermeleri saglanmalidir. (6rnegin;
matematik ve oyun)

Strateji 6gretiminde akran desteginden ve aileden de faydalanilmalidir.

Ogrencilerin belleklerini gelistirici etkinlikler yapilmalidir. Buna ek olarak dil becerisi, temel, sézel ve gdrsel say1 isleme ve yiiriitiicii islevleri
becerilerini gelistirmeye yonelik egitimler uygulanmalidir.

Ogrencilerin kavram yamlgilar1 cok oldugundan kavramlar ve kavramlar arasindaki iliskiler iyi bir sekilde agiklanmalidir.
Ogretmenler hedef kazamim odakh giinliik matematik alistirmalar1 olusturmalidir.

Hizmet ici egitim programlart
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Oneri

Problemlerin ve verilen 6devlerin zorluk diizeyi 6grencinin biligsel diizeylerine uygun olmalidir. Kaynastirma 6grencilerine diger 6grencilerle
ayni 6dev verilmemelidir. Ayri smava tabi tutulmalidir.

Problem ¢6zmede zorluk yasayan dgrenciler i¢in gergek yasam problemleri olusturulabilir.

Sinif i¢i matematiksel uygulamalar sosyomatematiksel normlar dikkate alinarak hazirlanmalidir.

Velilere yonelik oneriler

Ebeveynleri bilinglendirmek ve onlarin endiselerini gidermek amaciyla girisimlerde bulunulmalidir.

Ebeveynler, sinif segerken dikkatli davranmalidir

Ogretmenlere ve velilere yénelik
Oneriler

Hizmet i¢i egitim programlari (veya mildahale programi) daha etkin hale getirilmelidir.

Veliler ve 6gretmenler, 6zel 6grenme giigliigii olan 6grencilerle daha yakindan ilgilenmelidir ve isbirligi igerisinde olmalidir.

Her okulda rehberlik servisi olmalidir. Rehberlik ¢aligmalari yapilmalidir.

Ogrencilerin kendi okullarinda olan destek programlarindan faydalandirilmalari saglanmalidir.

Ogrenci-6gretmen-aile-rehber 6gretmen-RAM isbirligi icerisinde olmalidir

Farkindalig1 artirmak amaciyla deneme sinavlarinda, okuma kitaplarinda ve soru bankalarinda diskalkuli ile ilgili bilgiler yer almalidir.
Ogretmenler ve rehber dgretmenleri toplantilar yapmahdir.

Kaynastirma dgrencilerinin arkadaslariyla sosyal agidan birliktelikleri saglanmalidir. Ogrencilerin derslerde kendini ifade etmeleri ve
¢ekinmemeleri konusunda yardimet olunmalidir.

Ozel egitime ihtiyaci olan 6grenciler icin sanal smif ortamlari tasarlanabilir.

Universitelere yonelik dneriler

Universitede 6zel 6grenme giicliigii ile ilgili teorik ve uygulama dersleri verilmelidir. Yetistirilen gretmen kalitesini artirilmaya ¢aligilmalidir.

Ogretmen adaylarinmn farkindalik becerileri artiriimalidir.
Universitelerde 6zel egitim ve smif dgretmenligi boliimlerinin programlaria biligsel strateji dgretimi dersi eklenmelidir.

Ogretmen adaylarina 6grenme giigliigii olan dgrencileri destek egitim odasinda verilen egitim sirasinda gozleme firsat1 verilmelidir.
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Tablo 5 (devami)

Oneri f
Caligmalar artirilmal ve sonuglar uygulamaya aktarilmalidir. Universitelerle egitim kurumlari isbirligi icerisinde olmalidir. 4
Disiplinler arasi bir yaklagimla RTT modelini Tiirk¢ce ve Matematik alanlarinda birlikte uygulayarak aradaki etkilesim ortaya ¢ikarilabilir. 1
Ogrencilerin simf ortaminda daha uzun siireli gézlemlerle, aile ve ev yasantistyla ilgili bilgilerin de alindig1 aragtirmalar yapilabilir. 1
Daha cok katilimer ile yapilabilir. Farkli gruplara uygulanabilir. 11
Ozel dgrenme giigliigii yasayan grencilerin matematik disinda diger derslerde ailelerin deneyimleri 1
Daha biiyiik yaslardaki ya da farkli yaslardaki ve okul 6ncesi donemdeki matematik 6grenme giicliigii 1
Ogretmenlerin diskalkuli ile ilgili farkindaliklarmi artirma yollar: 1
Arastirmacilara yonelik 6neriler ~ Say1 hissi ile ilgili aligmalar 1
Coziimlii 6rnekler uygulamasinin 6grenme gligliigii olan dgrenciler {izerindeki matematige karsi tutumuna etkisi 1
Saat okuma ile ilgili hem 6gretmenlerin hem de 6grencilerin yasadiklari zorluklar ortaya koyacak aragtirmalar 1
Tiirkiye’deki matematik 6grenme giicliigii yagayan 6grencilerin tespiti iizerine, matematik performanslari, sorun yasadiklari konular ve bu 2
sorunlarin giderilmesi i¢in birtakim arastirmalar yapilabilir.
Destek egitim odasinda ¢alismalar yapma 4
Biligsel ve iistbilissel stratejilerinin degerlendirme yontemi olarak kullanildigi betimsel ¢aligmalar yapilabilir. 1
Matematik 6gretmenlerine ve diger 6gretmenlere mesleki gelisim siireci igerisinde problem ¢ézme stratejilerinin 6gretilmesiyle ilgili caligmalar 1
yapilabilir.
Miidahale programlariyla geleneksel 6gretimin matematiksel problem ¢6zme becerisi lizerine etkisini karsilagtirmali olarak inceleyen 1
aragtirmalar yapilabilir.
Ogrenme giicliigii olan 6grencilere yonelik 6gretmen uygulamalari 1
Ogretmenlerin diskalkuli ile ilgili goriisleri ve 6grencilere yonelik 6gretim uygulamalari ¢alismalar: farkli illerde de arastirilabilir. 1
Uyarlanmis Bunu C6z! Stratejisi 1
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Oneri

Pandemi donemine iligkin
Oneriler

Veliler 6grenme giicliigii ve uzaktan egitimle ilgili, 6grenciler ve 6gretmenler ise dijital okuryazarlikla ilgili egitim alabilir.

Ogrenme giicliigii olan dgrenciler icin uygun 6gretim metodlarmi ve materyalleri esas alan cevrimici bireysel egitim programlar1 hazirlanabilir.

(6rnegin bilgisayar oyunlart)

EBAya iliskin bulgular ortaya konulabilir. Internet erigimi olmayan dgrenciler igin EBA destek noktalar1 kurulabilir.

Milli Egitim Bakanligi’na
yonelik oneriler

Okula baglama yas1 ile ilgili olarak, ¢ocuklar 6 yagindan 6nce okula baglamamalidir. Aileler ¢ocuklarinin okula erken baslamalarini istiyorsa
anaokulu 6gretmeninin goriisiine basvurmalidir. Okul yoneticileri 6 yagindan 6nce okula baslayacak dgrencilere test uygulayabilir. MEB ise
okula baglayacak 6grencilere bu testlerin uygulanmasi hususunda 6nlem almalidir.

[Ikogretim matematik programinin igerisinde say1 hissine yer verilmelidir.

Diger oneriler

Ogrenme giicliigii olan dgrencilere klavye asinaligin kazandirmak igin bilgisayarda yazma yazilimi gelistirilebilir.

230



Karaagag & Ay
Matematik Ogrenme Giigliigii ile flgili Yapilan Caligmalarin Dokiiman Analizi
ile Incelenmesi

Ankara Universitesi Egitim Bilimleri Fakiiltesi Ozel Egitim Dergisi
2026, 27(2), 215-242

Aragtirmacilara yonelik oOnerilerde, bu alandaki c¢alismalarin artirilmasi, bulgularin uygulamaya
aktarilmasi ve liniversite ile egitim kurumlar1 arasindaki igbirliginin giiclendirilmesi dort calismada yer almistir.
On bir ¢caligmada, arastirmalarin daha genis katilime1 gruplartyla ve farkli 6rneklemlerle yiiriitiilmesi dnerilmistir.
Pandemi donemine iliskin olarak ise, dijital okuryazarlik, EBA, bilgisayar oyunlari ve c¢evrimici egitim
programlari ile ilgili onerilerde bulunulmustur. Ayrica, Milli Egitim Bakanligia yonelik oneriler kapsaminda,
2022 yilinda ilkogretim matematik programinda sayi hissine yer verilmesi onerilmistir. 2019 yilinda yapilan bir
caligmada ise okula baslama yasiyla ilgili tavsiyede bulunulmus; ¢ocuklarin 6 yasindan dnce okula baglamamasi,
bu yasta okula baglayanlara ise test uygulanarak rehber 6gretmene yonlendirilmesi gerektigi belirtilmistir. Bunun
yaninda, &grencilerin klavye aginaligi kazanabilmesi i¢in bilgisayarda yazma yazilimi gelistirilmesi onerilmistir.
Verilen onerilerin, hem ileride yapilacak arastirmalar hem de 6grenme giigliigii yasayan 6grenciler igin dikkate
alinmasi gerektigi vurgulanmaktadir.

“Matematik 6grenme giicliigii icin yaygin tamim nasildir?” Problemine iliskin Bulgular ve Yorumlar

Incelenen calismalarin bir béliimiinde dogrudan matematik alanina (diskalkuli, matematik &grenme
giicliigii) odaklanildig1, bazi galismalarin ise matematigi icermekle birlikte daha cok 6zel 6grenme giicliigii (OOG)
kavrami gercevesinde ele alindigi ya da yalmzca OOG tanimina yer verildigi belirlenmistir. Bu arastirma
probleminde, alanyazinda siklikla kullanilan matematik 6grenme gii¢liigii tanimlarmna odaklanilmis, ayrica OOG
ile matematik Ogrenme giicliigii arasindaki ortak ve farkli yonler ortaya konulmaya caligilmistir. Bazi
arastirmalarda tanimlardan ziyade matematik 6grenme gii¢liigii yagayan 6grencilerin 6zellikleri tizerinde ayrmtili
bigimde duruldugu (M1, M14), bircok c¢alismada ise diskalkulinin sozlik anlamindan hareketle tanimlarin
yapildig1 (M27) belirlenmistir. Bunun yaninda sozliikk temelli agiklamalara ek olarak gesitli alternatif tanimlarin
sunuldugu g¢alismalar da bulunmaktadir (M26). Bu alt problem kapsaminda daha ¢ok makaleler incelenmistir.
Bunun nedeni, tezlerde ¢ogunlukla hemen her tanima yer verilmesidir. Tanimlamalardaki gesitlilik Tablo 6’da
gosterilmektedir.

Tablo 5
Diskalkuliyle Ilgili Farkli Tammlamalar

Tanim
Beyin temelli, beynin matematiksel biligin dahil oldugu bir bozukluktur.
Say1 algis1 bozuklugudur.
Bir zeka geriligi degildir/normal bir zekaya sahiptir.
Duyu bozuklugu-duygusal bozukluk degildir.
Sosyokiiltiirel ve ekonomik dezavantajliliktan kaynakli degildir.
Yetersiz egitimden kaynakli degildir.
Genetiktir (yapisal bozukluk).
Basit aritmetik becerileri ya da sayma becerilerindeki kusurdur.
Davranissal, bilissel / néropsikolojik ve sinirsel diizeydedir (Cok boyutlu bozukluk).
Matematikte beklenmeyen diisiik basari/ performanstir.

»—a»—au].—‘.—‘.—‘»—‘[\).—a[\)\

Calismalardan M10’da Dogan-Temur ve digerleri (2018), ¢alismasinda diskalkulinin normal zekaya
sahip ¢ocuklarda goriildiigii ifade edilmistir:

“Matematik 6grenme giicliigli, normal zekaya sahip ¢ocuklarda goriilen aritmetik beceri ve sayisal
yeterlilik bozuklugudur” (Temple, 1992, s.127).” Olkun ve digerleri (2015) caligmalarinda Shalev’in (2004)
tanimina yer vererek diskalkulinin beyin temelli bir bozukluk oldugunu su ciimleyle ifade etmiglerdir: “Genetik,
norobiyolojik ve epidemiyolojik bulgular, diskalkulinin diger 6grenme zorluklari gibi, beyin temelli bir bozukluk
olduguna dikkat cekmektedir (Shalev, 2004).” (s.142)

Calismalarda kullanilan matematik 6grenme gii¢liigii tanimlar1 incelendiginde tanimlamanin ilk olarak
Kosc tarafindan 1974 yilinda yapildig1 ve genel olarak APA, WHO, Amerikan Psikiyatri Birligi tam dlgiitleri
basvuru el kitab1 (DSM-V), Butterworth, Biittner ve Hasselhorn (2011) ve Shalev (2004) taniminin kullanildig:
goriilmektedir.

“Matematik 6grenme giicliigii ile ilgili yapilan calismalarda anahtar kelimelerin yogunlugu ve siirekliligi
nasildir?” Problemine Iliskin Bulgular ve Yorumlar

Tezlerde en sik kullanilan anahtar kelimenin matematik dgrenme giicligii anlamina gelen diskalkuli
(dyscalculia) oldugu goriilmiistiir. Bunu, kullanim siklig1 agisindan 6grenme giigliigii ifadesi takip etmektedir.
Matematik 6grenme giigliigiiniin 6zel egitim alan1 kapsaminda degerlendirilmesi, bu bulgunun beklenen bir durum
oldugunu gostermektedir. T1 kodlu ¢aligmada herhangi bir anahtar kelimeye yer verilmediginden tabloya dahil
edilmemistir. Anahtar kelimelerin yogunlugu ise Sekil 8’de sunulan kelime bulutu araciligiyla daha agik bir sekilde
goriilmektedir.
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Sekil 8
Anahtar Kelime Bulutu

Kesir (ler)
Diskalkuli/Dyscalculia

vzel ogrenme Guciugqu

Kelime bulutu, tablodan farkli olarak arastirma problemini daha gorsel ve yorumlanabilir bir sekilde
sunar. Sekil 8 incelendiginde, kelime bulutunun merkezinde ve ilk gdze carpan kelimenin “diskalkuli” oldugu
goriilmektedir. Matematik 6grenme giicliigii tizerine incelenen 49 ¢aligmada en sik kullanilan anahtar kelime
“Diskalkuli (dyscalculia)” olmustur. Ingilizce makalelerde de “dyscalculia” terimi yer almaktadir. Bu alt problem
kapsaminda bazi anahtar kelimelerin Tiirkge ve Ingilizce karsiliklar1 bir arada degerlendirilmistir. Kuramsal
gergevede de belirtildigi iizere, diskalkuli kavrami farkli ¢aligmalarda degisik terimlerle ifade edilmektedir; bazi
caligmalar “diskalkuli”yi kullanirken, bazilar1 “matematik 6grenme giigliigii”, “6zel 6grenme giicliigii” veya daha
genel olarak “6grenme giicliigii” kavramlarini tercih etmistir. Terminolojik farkliliklara ragmen, tiim ¢aligsmalarin
temelinde matematikte 6grenme giicliigii yasayan diskalkulik 6grenciler ele alinmistir. Arastirmada veri kaynaklart
belirlenirken arama motorlarinda bu anahtar kelimeler kullanilmis ve kaynaklara bu sekilde ulagilmistir;
dolayisiyla kelime bulutunun ortaya ¢ikan sonuglari beklenen bir durumdur. Kelime bulutunda ayrica “kesirler”
dikkat ¢ekmektedir. Bu sonug, matematik 6grenme giigliigii ile birlikte disleksi ve disgrafi gibi diger 6grenme
giigliiklerinin de varligindan dolay: sasirtict degildir. Diskalkuli, erken yasta tan1 konmasi gereken bir giigliik
oldugundan ve ¢alismalarin ¢ogunlukla ilkokul 6grencileriyle yiiriitiilmesinden 6tiirii, “sinif 6gretmeni” kelimesi
de kelime bulutunda 6ne ¢ikmistir. Ayrica, aragtirmanin problemlerinde yer alan “problem ¢6zme” terimi de
anahtar kelime olarak yogun sekilde kullanilmistir; ¢alismanin ilgili boéliimlerinde matematik 6grenme gii¢ligii ve
problem ¢6zmenin dnemi ayrica vurgulanmistir.

“Matematikte 6grenme giicliigii ilgili calismalarin temalarma gore dagilim nasildir?” Problemine iliskin
Bulgular ve Yorumlar

Matematikte 6grenme giicliigii ile ilgili calismalarin temalarina gore dagilimi Tablo 7’de verilmistir.
Tablo 6
Matematikte Ogrenme Giicliigii ile Ilgili Calismalarin Temalarina Gore Dagilimi

Tema

Tanilama

Matematik basart testi gelistirme
Ogretmen farkindalig:

Veli deneyimleri
Pandemiyle ilgili calismalar
Say1 hissi

Becerileri

Ogretimsel uygulamalar
Matematiksel dil kullanimi
Ogrencilerin dzellikleri
Kaygi

e IR RV N

o
w

Matematik 6grenme giigliigii ile ilgili toplam 49 ¢alisma incelenmistir. Bu ¢aligmalarin 20’si 6gretimsel
uygulamalar temasinda yer almaktadir. Ornegin, T31 ve T25 kodlu ¢aligmalarda 6gretim sistemi tasarlanmus, T11
destek egitim programima odaklanmis, T8’de Ogretim deneyi yapilmis, T6’da toplama-gikarma &gretimi
gergeklestirilmis, T19’da “Uyarlanmis Bunu Co6z!” stratejisi temel alinmis, T20 6gretmenlerin sinif igi
uygulamalarma yonelmis, T40 ise sanal ger¢eklik konusunu ele almistir. Bu nedenle tiimii 6gretimsel uygulamalar
kategorisine dahil edilmistir. Bunu 13 g¢aligmayla 6grencilerin 6zelliklerini konu alan tema takip etmektedir.

232



Karaagag & Ay
Matematik Ogrenme Giigliigii ile flgili Yapilan Caligmalarin Dokiiman Analizi
ile Incelenmesi

Ankara Universitesi Egitim Bilimleri Fakiiltesi Ozel Egitim Dergisi
2026, 27(2), 215-242

Ornegin, T18 kodlu galismada akademik basar1 diizeyleri incelenmis; T1, M19, M28, T14, T21 ve T32 kodlu
arastirmalarda ise matematik 6grenme giicliigli yasayan dgrenciler diger 6grencilerle karsilastirilarak dgrencilerin
ozelliklerine dair bulgular sunulmustur. Ogretmen farkindaligina odaklanan 7 galigma bulunmaktadir. T9, M49,
M3, M39, T7, M21 ve T16 kodlu arastirmalar bu tema altinda degerlendirilmistir. Ayrica beceriler ve say1 hissi
konularinda ikiger ¢aligma yer almaktadir. Matematik basari testi gelistirme, pandemi, matematiksel dil kullanimi
ve kaygi temalarina ise birer c¢alisma ayrilmigtir. Toplam calisma sayisi ile tema frekanslarinin birebir
ortiismemesinin nedeni, bazi caligmalarm birden fazla temada degerlendirilmesidir. Ornegin, M14 kodlu
aragtirmada problem ¢dzme becerisi 6gretiminde ¢oziimlii 6rneklerin etkililigi incelendiginden, bu ¢aligma hem
beceriler hem de &gretimsel uygulamalar kategorisine yazilmigtir. Benzer sekilde, M21 kodlu caligmada
ogrencilerle ilgili 6gretmen goriisleri alinarak 6grencilerin 6zellikleri temasina katki saglanmis, ayni zamanda
ogretmen farkindahigima iliskin sonuglar da elde edildigi icin bu kategoriye de eklenmistir. iki temaya birden
yazilan diger ¢alismalar ise T26, M37 ve T14’tiir.

Tartisma

Bu arastirmada, Tiirkiye’de matematik 6grenme giicliigi ile ilgili yapilan ¢alismalarin yillara gore
dagilimi incelenmistir. Bulgular, ¢aligmalarin belirli bir diizen gdstermese de son yillarda artig egilimi tagidigini
ortaya koymaktadir. Deveci ve Kog (2020), 6grenme giigliigii alanindaki makale sayisinda 2015 sonrasinda artig
ve azaliglarin oldugunu belirtmis; 6zellikle 2018, 2019, 2020 ve 2022 yillarinda ¢alisma sayilarinda belirgin bir
artis oldugunu ifade etmistir. En yiiksek yogunlugun 2019 yilinda oldugu gézlenmistir. Bu artig, teknolojik egitim
araglarinin yayginlagmasi ve norobilimsel uygulamalarin artan kullanimima baglanabilir. Beyin goriintiileme
teknikleri ve yiiriitiicli islevlerle ilgili ¢caligmalarin artmasi, alanin daha disiplinlerarasi bir nitelik kazandigini
gostermektedir. Ceylan ve digerleri (2022) ise Tirkiye’de 6grenme giigliigli alanindaki ¢aligmalarin 2014
sonrasinda yogunlastigini bulmuslardir. 2002-2010 yillar1 arasinda veri tabanlarinda hi¢ ¢alisma gézitkmemekte,
Simgek ve Arslan da (2022) 2007-2012 arasinda c¢alismalarin smirlt oldugunu ifade etmektedir. Bu veriler,
Tiirkiye’de matematik 6grenme giigliigii alaninin yaklasik 11 yillik bir gegmise sahip oldugunu géstermektedir.

Calismalarn tiirlerine gére dagilim incelendiginde, makalelerin sayisinin digerlerine nazaran fazla oldugu
goriilmektedir. Yiiksek lisans tezlerinin de doktora tezlerinden daha fazla olmasi dikkat cekmektedir; makale sayist
doktora tezlerinin yaklasik iki katidir. Bu durum, Tiirkiye’de yiiksek lisans programlarinin sayisinin doktora
programlarina gore daha fazla olmasindan ve 2000’li yillarda sinirli sayida 6zel egitim boliimiiniin bulunmasindan
kaynaklanabilir. 2015 sonras1 donemde doktora ve yiiksek lisans tezleri goriilmekte; 2020 ve 2022 yillarinda
makale sayist one ¢ikmaktadir (Ceylan vd., 2022).

Aragtirma yontemleri acisindan degerlendirildiginde, bazi ¢aligmalarin yontem veya desenlerini
belirtmedigi gézlenmistir; bu durum Simgek ve Arslan’in (2022) bulgulartyla ortiismektedir. 49 ¢alismanin 21°1
nitel, 21’1 nicel, 7’si ise karma yontemle gerceklestirilmistir. Tiirkiye’de, bu alanda standart veri toplama
araglarinin smirlt olmasi, arastirmacilart nitel ¢aligmalara yonlendirmis olabilir (Ceylan vd., 2022). Nitel
¢aligmalarin agirhigi, sinif gézlemleri, 6gretmen goriisleri ve durum galismalari araciligiyla matematiksel 6grenme
glicliiklerinin bireysel ve baglamsal boyutlarini anlamada 6nemini korumaktadir. Ancak nicel ve deneysel
¢aligmalarin azligi, neden-sonug iligkilerinin yeterince arastirilamadigini ortaya koymaktadir; bu da etkili
miidahale programlari gelistirmede bir eksiklik olarak degerlendirilebilir. Karma yontemli ¢alismalarin artirilmasi,
alana katki saglayabilir.

Aragtirmalar, 6zel egitim alanindaki makale ve tezleri inceleyen ¢alismalarda nicel yontemlerin yaygin
olarak kullanildigint gostermektedir (Ceylan vd., 2022; Deveci & Kog, 2020). Bu bulgu, mevcut aragtirmanin
sonuglartyla paralellik gostermemektedir. Nitekim 6zel egitim alanindaki makaleleri inceleyen bir ¢aligmada,
(Y1ildiz vd., 2016) yayinlarin biiyiik cogunlugunda yontem olarak tarama modeli kullanildig1 belirtilmistir. Buna
karsin, bu arastirmada incelenen 21 ¢alismadan yalnizca ikisi tarama modeline dayanmaktadir.

Ele alinan arastirmalarda kullanilan veri toplama araglarmin dagilimma bakildiginda en fazla tercih
edilen yontemin goériisme oldugu gorilmektedir. Bunu, 13’er ¢alisma ile diger testler ve basart testleri
izlemektedir. Gozlem yoOntemine 12, dokiiman incelemesine 8 ve 6lgii/degerlendirme araglarina ise 7 ¢alismada
yer verilmistir. Calismalarin 6rneklem sayilarina gore dagilimi ii¢ kisimda ele alinmigtir: 6rneklem biiyiikligi,
grup tiirii ve siif diizeyi. Orneklem biiyiikliigii agisindan yapilan incelemede, en fazla galismanim 0-25 katilimei
ile gerceklestirildigi goze carpmaktadir. 26-50 ve 76-100 araliginda 3’er ¢aligma, 51-75 araliginda 2 ¢alisma, 101-
125 ve 126-150 araliginda ise 1’er ¢alisma oldugu goriiliir. Bunun yaninda, 200’den fazla katilimciya sahip 10
¢alismanin bulunmasi dikkat cekicidir. Ancak, dgrenme giicliigiiniin yaygmligini konu alan arastirmalar
(Barahmand, 2008; Desoete vd., 2004; Kosc, 1974; Reigosa-Crespo vd., 2012) dikkate alindiginda bu durum
olagan kabul edilebilir. Bu alt problemin ikinci kismini ise 6rneklem grubu tiirii olusturmaktadir

Calismalarin  6rneklem gruplari incelendiginde, arastirmalarin bilylik ¢ogunlugunun &grencilerle
yiiriitlildiigi goriilmektedir. Toplam 35 ¢alismada yalnizca dgrenciler 6rneklem grubunu olusturmustur. Bu bulgu,
Ceylan ve arkadaslarinin (2022) risk altindaki ¢ocuklar iizerinde daha yogun arastirma yapildigi sonucuyla
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paralellik gostermektedir. Ogretmen veya ogretmen adaylariyla gergeklestirilen 9 calisma, &gretmen ve
ogrencilerin birlikte yer aldig1 2 ¢aligma, velilerle yiiriitiilen 2 ¢aligma, 6grenci ve annesinin katildig1 1 ¢alisma ve
ogrenci, 6gretmen, psikolog ile 6zel egitimcinin birlikte yer aldig1 1 ¢aligma bulunmaktadir. Alt problemin liglincii
boyutu olan simif diizeyine gore drneklem dagilimi incelendiginde ise ilkokuldan liseye kadar tiim diizeylerin
aragtirmalara dahil edildigi belirlenmistir. Calismalarin biiyliik cogunlugu ilkokul diizeyindeki 6grencilerle
yiriitiilmiistiir. Matematik 6grenme gii¢liigliniin erken yasta tanilanmasinin bireysel basar1 iizerinde belirleyici bir
etkiye sahip olmasi, bu durumun olas1 nedenlerinden biri olarak degerlendirilebilir (Simsek & Arslan, 2022).
Siralamada, ortaokul diizeyindeki &grencilerle ve hem ilkokul hem ortaokul diizeyinde gergeklestirilen
aragtirmalar yer almaktadir. Lise diizeyinde yiiriitiilmiis bir ¢aligmaya ise rastlanmamistir. Bununla birlikte,
matematiksel 6grenme giigliikleri yasam boyu siirebilen bir sorun olabilmekte ve bu durum, egitim politikalarinin
kademeler arasi1 gegislerde nasil diizenlenmesi gerektigine dair ipuglar1 sunabilmektedir. Bu baglamda, daha genis
yas gruplarini kapsayan boylamsal ¢aligmalarin yapilmasi uygun olacaktir.

Incelenen galismalar veri analiz yontemleri incelendiginde, en yaygin olarak igerik analizinin
kullanildig1 goriilmistiir. 13 ¢alismada yordamaya dayali istatistiksel yontemler, 12 ¢alismada betimsel analiz, 3
caligmada ise grafiksel analiz benimsenmistir. Ayrica, i¢ tutarlik analizi, niteliksel analiz, sistematik analitik analiz
yaklagimi, timevarim teknigi, mikro-makro analiz, ¢apraz durum analizi, Miles-Huberman modeli, temalarin
analizi ve odak grup analizi yontemlerinden her biri birer ¢alismada uygulanmistir. Bu durum, veri analiz
yontemlerinin ¢aligmalar arasinda ¢esitlilik gosterdigini ortaya koymaktadir. Bulgular incelendiginde,
ogretmenlerin diskalkuli kavramina asina olmadigini ortaya koyan 8 ¢alismaya rastlanmistir. Benzer sekilde, 3
calismada 6gretmenlerin diskalkulik ¢ocuklara destek olacak bilgiye sahip olmadig: ifade edilmistir. Altun ve
Uzuner (2016) dgretmenlerin hizmet dncesi ve hizmet i¢i egitimlerinin yetersiz olmasi nedeniyle 6zel 6grenme
giicliigli olan 6grencilere nasil yaklasacaklarini bilmediklerini vurgulamaktadir. Saygili (2017) ise, 6gretmenlerin
diskalkuliyi bilseler dahi, bu 6grencilere destek olma yollarin1 ve ilgili kaynaklara ulagmay: bilmediklerini
belirtmektedir. Bu nedenle, 6gretmenlerle gergeklestirilen g¢alismalarin bu sonuglart olduk¢a beklenen bir
durumdur.

Calismalarin Onerilerine bakildiginda, &gretmenlere, velilere, okul yoneticilerine ve arastirmacilara
yonelik ¢esitli tavsiyelerin sunuldugu ve bu 6nerilerin aradan 10 yil gegmesine ragmen literatiirde yer almaya
devam ettigi goriilmektedir. Ogretim programlari ve yontemlerinin gelistirilmesine iliskin oneriler bes ¢aligmada
dile getirilmistir. Aradan yedi y1l ge¢mesine ragmen ayni Onerinin baska bir ¢alismada da yinelendigi tespit
edilmistir. Ogretmenlere hizmet i¢i egitim verilmesi gerektigi yoniindeki dneri ise 2011-2022 yillar1 arasinda
neredeyse her yil tekrar edilmis olup toplamda 14 g¢alismada vurgulanmistir. Ayrica, 6gretmenlerin dgrenme
giicliigline yonelik farkindalik diizeylerinin, 6grencilerin tanilanma siirecine olumlu katki sagladigi da bir
aragtirmada ortaya konmustur (Dogan-Temur & Korkmaz, 2021). Calismalarda sunulan oneriler yillar i¢erisinde
incelendiginde, ayni Onerilerin yinelendigi goriilmektedir. Gegen 11 yila ragmen sorunlarin devam ettigi,
onerilerin ise degigsmeden tekrarlandigi, ancak yeni aragtirmalarda bu sorunlarin ¢dziimiine yonelik kayda deger
bir gelisme olmadig1 anlasilmaktadir. Universitelerde verilen egitimin yiizeysel kalmasi nedeniyle dgretmenlerin,
yeterli deneyim sahibi olamadiklar1 belirlenmistir (Altun & Uzuner, 2016). Bu durumun temel nedeni olarak ise
2016 yilinda YOK tarafindan alinan karar dogrultusunda zihinsel, isitme ve gérme engelliler egitimi anabilim
dallarmin, Ustiin zekalilar egitimi anabilim dali ile birlikte 6zel egitim anabilim dali altinda birlestirilmesi
gosterilmektedir (Ceylan vd., 2022). Bu kararin ardindan, Ankara Universitesi ve Eskisehir Osmangazi
Universitesi gibi baz1 kurumlarda 6grenme giicliigii, 6zel egitimin bir uzmanlik alan1 olarak belirlenmistir. Ancak
Tiirkiye’de pandemi siirecinde Ogretmenlerin mesleki gelisimleri icin gesitli egitimler diizenlenmis olsa da,
ogrenme giicliigii yasayan Ogrencilerin egitimine ya da velilerine yonelik herhangi bir uygulamaya yer
verilmemistir (Filiz & Giines, 2022). Ogretmenlerin diskalkulik 6grencilere yonelik miidahale programlari
hakkinda Milli Egitim Bakanligi tarafindan seminerler diizenlenmesi gerektigi belirtilmistir (Alkan-Nurkan &
Yazici, 2002). Ayrica 6gretmenlerin bu alandaki akademik c¢aligmalar: takip etmesi Onerilmektedir. Bu oneri
yalnizca bir ¢aligmada yer almis olup olduk¢a sinirlidir. Bununla birlikte, 6gretmenlerin giincel ¢aligmalar1 takip
etmeleri; farkindaliklarmin artmasi, O6grencileri tanimalari ve karsilastiklart durumlarda bilingli hareket
edebilmeleri agisindan énem tasimaktadir. Ogrenme giigliigiiniin tan1 kriterleri konusunda yillar icinde énemli
ilerlemeler kaydedilmesine ragmen, Tiirkiye’de halen c¢esitli sorunlarin yasandigi goriilmektedir (Ceylan vd.,
2022). Tanilamada en belirleyici etken, 6l¢me araglariin yetersizligidir (Filiz, 2021). Ayrica egitimli personel
sayisinin sinirli olmasi ve dzellikle tani agisindan kritik bir ddnem olan temel egitim siirecinde gorev yapan sinif
ogretmenlerinin bilgi eksiklikleri gesitli sorunlara yol agmaktadir (Altun & Uzuner, 2016; Ceylan vd., 2022). Bu
durum yalnizca dgretmenler icin degil, veliler i¢in de ele alinmis ve dort aragtirmada Oneri olarak sunulmustur.
Velilerin bilinglendirilmesi ve egitim almalari da zorunludur. Ogretmen, dgrenci, veli ve rehberlik biriminin
stirekli iletisim i¢inde olmasi ve dgrenciyi yakindan takip etmesi 6nem tagimaktadir (Altun & Uzuner, 2016).

Incelenen caligmalarda, matematik 6grenme giicliigiine iliskin tanimlarin biiyiik 6lciide benzerlik
gosterdigi saptanmistir. Bu tamimlar, APA, WHO ve DSM-V gibi kurumlar ile Butterworth, Biittner ve Hasselhorn
(2011) ve Shalev (2004) tarafindan ortaya konmustur. Matematik 6grenme giigliigiiyle ilgili arastirmalarda
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kullanilan anahtar kelimeler degerlendirildiginde, en sik kullanilan kavramm “diskalkuli” oldugu goriilmektedir.

Ayrica kelime bulutunda, “6zel 6grenme giigliigii”, “matematik 6grenme giicligii”, “ilkokul” ve “sinif 6gretmeni”
kavramlarinin 6ne ¢giktig1 goriilmektedir.

Calismalarin temalarinin dagilimi incelendiginde, en fazla ¢aligmanin (20 ¢alisma) matematik 6grenme
giigliigii yasayan dgrencilere yonelik dgretimsel uygulamalar iizerine yapildigi goriilmektedir. Ornegin, T25’de
gercekei matematik egitimi temel alinarak 6gretim yapilmis, T31 kodlu ¢alismada ise web tabanli bir 6grenme
sistemi uygulanmistir. T11’de destek egitim programi, T6’da toplama-gikarma 6gretimi, T8’de 6gretim deneyi ve
T19°da “Uyarlanmis Bunu Co6z!” ile Ogretim uygulamalar1 gergeklestirilmistir. T20 kodlu c¢aligmada ise
ogretmenlerin sinif i¢i uygulamalart incelenmistir. On ii¢ ¢alisma 6grencilerin 6zelliklerine odaklanmaktadir;
M27’de ¢ekingen davranislarina, M21°de ise giinliik yasamda yasadiklar1 giicliiklerine iliskin bilgiler sunulmustur.
Yedi caligmada 6gretmen farkindaligr ele alinmis ve 6gretmenlerin diskalkuli konusunda yeterli bilgiye sahip
olmadig1 belirlenmistir. Tanilama siireglerine yonelik bes calisma vardir. Ogrenme giicliigiiniin erken ve dogru
sekilde tanilanmasi biiyiik nem tagimaktadir (Deveci & Kog, 2020). Bu durum, matematik 6grenme giigliigii i¢in
de gegerlilik tasimaktadir. Dolayisiyla, matematik 6grenme giigliigline sahip Ogrencilerin belirlenmesi ve
tanilanmasina yonelik caligmalar, ¢ocuklarin akademik bagarilari agisindan kritik bir 6neme sahiptir. Calisma
kapsaminda say1 hissine iligkin iki arastirmaya yer verilmistir. Tanili 6grencilerde say1 hissi; yazili islem yapma,
tahmin etme ve zihinden hesaplama becerileri agisindan 6nemli bir rol oynamaktadir. Ancak bu ¢ocuklarda say1
hissinin gelisimi, akranlarina gore daha belirsiz ve farkli bir siire¢ izlemektedir (Dogmaz-Tunali & Yildiz-
Demirtas, 2022).

Incelenen calismalar, 6grenme giicliigii yasayan dgrencilerin desteklenmesinde cogunlukla teknolojik
miidahalelere ve araglara odaklanmakla birlikte, diskalkuli gibi sorunlarin anlasilmasi ve ele alinmasinda
ndrobilimden elde edilen bulgularin da dikkate alinmasi ayni derecede onemlidir. Biligsel nérobilim alanindaki
gelismeler, matematiksel 6grenmenin ve 6grenme giigliiklerinin altinda yatan sinirsel mekanizmalar1 giderek daha
fazla aydinlatarak, hedefe yonelik miidahaleler igin biyolojik bir temel sunmaktadir. Norobilim arastirmalari,
matematiksel problem ¢ézmede beyin plastisitesi ile ¢alisma bellegi, dikkat ve yiiriitiicii islevler gibi biligsel
stireglerin roliinii vurgulamaktadir. Bu bulgularin, yalnizca teknolojik uygulamalarin 6tesine gegen egitim
stratejileriyle biitlinlestirilmesi, miidahalelerin 6grenenlerin nérobiligsel profillerine uyarlanarak daha etkili hale
gelmesini saglayabilir. Dolayisiyla, Tiirkiye’de gelecekteki arastirma ve uygulamalarin, teknolojik yaklasimlarla
norobilim temelli yontemleri bir araya getirerek Matematik 6grenme gii¢liigii olan 6grencileri desteklemeye
yonelik biitiinciil ve kanita dayali ¢cergeveler olusturmay1 hedeflemesi gerekmektedir.

Bu nedenle, diskalkulik ¢ocuklarin say1 duyusunu gelistirmeye yonelik uygulamalar hem ebeveynler hem
de 6gretmenler i¢in biiylik 6nem tasimaktadir. Ebeveyn deneyimlerini igeren yalnizca bir ¢alisma bulunmaktadir.
Aileler, matematiksel 6grenme gii¢liigiiniin tanilanmasi ve 6grencilerin egitim siirecinde 6énemli bir role sahiptir.
Bu nedenle, gelecekte yapilacak arastirmalarda ailelerin etkisine daha fazla dnem verilmesi gerekmektedir (Simsek
& Arslan, 2022). Kaygi ile ilgili bir caligmada, matematik dgrenme giigliigli olan ve olmayan O6grencilerin
matematik basarisi ile matematik kaygis1 arasindaki iliski incelenmistir. Ogrencilerin biiyiik bir kisminin genel
diizeyde matematik kaygisi yasadigi gozlemlenmistir. Arastirmalar, matematik Ogrenme giigliigii bulunan
ogrencilerin, normal performans sergileyen akranlarina kiyasla daha yiiksek diizeyde kaygi yasadigim
gostermektedir (Mutlu, 2019). Ancak, bu konuya iliskin yalnizca sinirli sayida ¢aligma bulunmasi dikkat gekicidir.
Matematik dilinin kullanimina iligkin bir ¢alisma, pandemi donemine iliskin bir ¢alisma ve matematik basari testi
gelistirmeye yonelik bir caligma tespit edilmistir.

Ogrenciler kapsamindaki arastirmalarda gelistirilen dgretimsel uygulamalara bakildiginda, bu tema
altinda 20 ¢aligmanin yer aldig1 goriillmektedir. Bu ¢alismalarin birinde gercekci matematik egitimi temel alinarak
Ogretim tasarimi yapilmis, bir digerinde destek egitim programi gelistirilmis, bagka birinde ise uzunluk kavramina
iliskin 6grenme yol haritalarindan yararlanilarak 6gretim deneyi gerceklestirilmistir. Calismalarin ortak noktas,
ogrencilere geleneksel dgretimden farkli yontemlerle ders uygulamalar: yapmak ve bu uygulamalarin sonuglarini
tartismaktir. Gergek¢i Matematik Egitimi (GME) destekli ders planlarinin etkili oldugu sonucuna ulasilmistir. Yine
bagka bir calismada, uygulamalar sonucunda &grencilerin kendi smif diizeylerinde basariya ulastiklari
goriilmiistiir. Bu tiir ogretimsel yaklagimlar, Ogrencilerin basarma duygusunu yasamalarina ve Ozgiiven
kazanmalarina katki saglamistir. Matematik 6grenme giicligii olan 6grenciler i¢cin matematigin uygulamali ve
deneyimsel bir ders olmasi, bu tiir O6gretimsel uygulamalarin kavramlarin ezbere dayali olmaksizin
icsellestirilmesine olanak tanimaktadir. Matematik 6grenme giigliigii olan 6grencilerle ¢alisan 6gretmenler, bu tiir
ogretim uygulamalarmi kendi smiflarina da yansitmaktadir. Ulkemizdeki se¢cme smnavlari géz oniinde
bulunduruldugunda, problem ¢dzme becerileri biiyiilk ehemniyet kazanmaktadir. Problem ¢dzme, okudugunu
anlama, matematiksel ifadeleri kullanma, simgelestirme ve aritmetik iglemleri gerceklestirme gibi bir dizi siireci
icermekte olup, 6grenciler agisindan zorlayici bir yetkinlik olarak 6ne ¢ikmaktadir. Bu nedenle, 6grencilerin
akademik bagarilarini artirmak agisindan biiyiik 6neme sahip olan Ogretim uygulamalart ve problem ¢dzme
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stratejileri etkin uygulandiginda, dgrencilerin matematige yonelik tutumlar1 olumlu yonde degisebilir. Ayrica,
akran destegi ve materyal destekli bir sinif ortamryla birlikte, 6grencilerin derse katilim1 da artabilecektir.

Elde edilen bulgular 1s18inda, Tirkiye’nin yeni uygulamaya koydugu ‘Tirkiye Yiizyili Maarif
Modeli’nde merkezi bir unsur olarak vurgulanan farklilagtirilmis 6gretimin, diskalkuli gibi 6zel 6grenme giicliigii
yasayan Ogrencilerin ihtiyaglarini nasil karsilayabilecegi tizerine de bir tartigma agmak yerinde olacaktir. Modelin
esnek igerik sunumu, siire¢ odakli 6grenme ve gesitlendirilmis degerlendirme uygulamalarina yaptigi vurgu,
kapsayici ve kisisellestirilmis 6grenme ortamlarini giderek daha fazla savunan uluslararasi egilimlerle uyum
gostermektedir. Diinya genelinde egitim sistemleri, norogesitliligi tantyan ve evrensel tasarim ilkelerini tesvik
eden, veri temelli ve 6grenci merkezli yaklagimlara yonelmektedir. Bu baglamda, Tiirkiye’nin 6gretmen egitimine,
kanita dayali sinif i¢i stratejilere ve disiplinler arasi is birligine yatirim yapmaya devam etmesi, diskalkuliye sahip
ogrencilerin yalnizca erken donemde tanilanmasini degil, ayn1 zamanda genel egitim siniflarinda etkili bicimde
desteklenmesini de saglayacaktir. Farklilastirilmis 6gretim ilkelerinin hem politika hem de uygulama diizeyinde
biitiinlestirilmesi, kapsayici egitim idealleri ile fiili uygulamalar arasindaki farkin kapatilmasinda Kkilit rol
oynayacaktir.

Siirhliklar ve Oneriler
Bu kisimda arastirmanin sinirliliklari ve oneriler yer almaktadir.

1. Arastirma, yalnizca iilkemizde yazilmis makaleler, yiiksek lisans ve doktora tezlerini kapsamaktadir.
Tiirkiye’de bu alanda yeterli sayida arastirma bulunmadigi ifade edilmektedir (Simsek & Arslan, 2022).
Dolayist ile kapsamin gecerliligini artirmak ve daha ayrintili degerlendirmek i¢in ek calismalar yapilmasi
Onerilmektedir.

2. Raporlar, politika belgeleri ve yayimlanmamuis tezler gibi gri literatiir kapsam dig1 birakilmustir.

3. Calismaya yalnizca Tiirk¢e yazilmis kaynaklar dahil edilmistir. Sonug olarak, Tiirkgeye cevrilmemis
uluslararasi literatiir analize dahil edilmemistir.

4. Calisma yalnizca ilkokul ve ortaokul 6rneklemleriyle sinirlidir; lise ve okul dncesi diizeydeki ¢calismalara
yer verilmemistir.

5. Aile odakli ¢aligmalar olduk¢a sinirli diizeyde temsil edilmistir. Bu nedenle, ailelerin roliine iligkin
¢ikarimlar kapsam agisindan sinirli kalmaktadir.

6. Calisma, 2002-2022 yillart arasindaki yayinlari incelemis; daha giincel yayinlar kapsam dis1 kalmistir.
Bu nedenle, en giincel gelismeler ve yeni yaklagimlar ¢alismaya dahil edilmemis olabilir.

7. Analiz, ¢ogunlukla igerik ve betimsel analiz yontemleriyle sinirli kalmistir. Meta-analiz veya nicel sentez
gibi daha kapsamli yontemler kullanilmamustir.

8. Bu smirliliklarin belirtilmesi, arastirmanin kapsamini ve sonuglarin genellenebilirligini daha dogru
degerlendirmek agisindan 6nemlidir. Ayrica, gelecekte yapilacak arastirmalar i¢in gu 6neriler sunulabilir:
uluslararasi veri tabanlarinin ve farkli dillerdeki ¢aligmalarin dahil edilmesi, nicel ve meta-analitik
yontemlerin kullanilmasi, 6gretmen ve egitimcilerin deneyimlerinin daha derinlemesine incelenmesi.

9. Diskalkuli terminolojisi farkliliklar gostermektedir; matematik egitimcilerinin bu konuda fikir birligi
saglamas1 miimkiindiir.

10. Diskalkulinin nedenleri heniiz tam olarak belirlenmemistir (Mutlu, 2021). Nedenlerin kesin olarak ortaya
konulamamasi, gegerli tan1 araglari ve etkili miidahale yontemleri konusunda arastirmacilar arasinda fikir
birligi olusturmayi zorlastirmaktadir. Ayrica, diskalkuliye iliskin gegerli ara¢ ve yodntem arayisi
literatlirde héla tamamlanmamistir (Faulkenberry & Geye, 2014). Etiyolojinin netlesmemesi, ¢alismalarin
kuramsal ¢ergeveleri, degerlendirme olgiitleri ve ydntemsel yaklasimlarinda biiyiik farkliliklara yol
acmakta; bu durum, sonuglarin karsilastirilmasini giiglestirmektedir. Ortaya ¢ikan bu parcalanma,
standart uygulamalarin ve kanita dayali miidahalelerin gelistirilmesini engellemekte; alanda koordineli
ve giincel aragtirma ¢aligmalarina duyulan ihtiyact vurgulamaktadir. Bu nedenle, {ilkemizde bu alanda
giincel ¢alismalar yapmak {izere bir fikir birliginin saglanmasi gerekmektedir.

11. Incelenen galismalarda okul oncesi veya lise diizeyinde &rnekleme yer verilmedigi goriilmiistiir.
Cocuklarin erken yasta sayilarla tanistifi goz Oniinde bulunduruldugunda, okul 6ncesi cocuklarla
calismalar yapilabilir.

12. Arastirma bulgulari, bu alanda calisan arastirmacilar, egitimciler, Milli Egitim Bakanlig1 ve 6grenciler
acisindan onem tagimaktadir. Calismada Matematik 6grenme giicliigii lizerine yapilan arastirmalarin
dagilimi analiz edilmekle birlikte, hangi tiir ¢alismalara ihtiya¢ duyulduguna iliskin ipuglar1 da
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sunulmaktadir. Aragtirma sonucunda, ailelerle yiiriitilen ¢alismalarin sayisinin sinirli  oldugu
goriilmiistiir. Ebeveynlerin farkindaligi ve gdzlemlerine odaklanan daha fazla c¢alisma yapilabilir.
Aragtirmalar, matematiksel 6grenme giigliigiiniin tanilanmasina yonelik ¢aligmalara 6ncelik verebilir.

13. Cocuklarin matematiksel akil yiirlitme becerilerinin gelisiminde saglam bir say1 duyusu temeli kritik
oneme sahiptir. Bu nedenle, say1 duyusunu gelistirmeye yonelik miidahale programlarmin artirilmasi
gerekmektedir.

14. Ogrenme giicliigii yasayan ogrencilerle calisan gretmenler, kuramsal gergevede yer alan Ogretim
uygulamalarini kendi programlarina ve d6gretim siireglerine uyarlayabilir.

15. Matematik, Ogrenciler arasinda kaygiya neden olan bir derstir. Bu durum, diskalkulik 6grenciler
diistintildiigiinde daha da zorlayici olabilmektedir. Ancak, kaygi konusundaki aragtirmalarin sinirli oldugu
goriilmektedir. Bu nedenle, bilgisayar teknolojisi gibi modern dgretim yontemlerinin 6grencilerin kaygi
diizeylerine etkisini inceleyen ¢aligmalar yapilabilir. Bu tiir arastirmalar, diskalkulisi olan &grencilerin
deneyimledigi gelencksel dgretim yontemlerinden farklilagacaktir.

16. Arastirma bulgularindan biri, 6gretmenlerin veya dgretmen adaylarimin diskalkuli kavramini tam olarak
anlamadiklaridir. Universitelerde Matematik Egitimi, {lkogretim Matematik Egitimi, Okul Oncesi
Egitimi, Fen Egitimi ve Fizik Egitimi gibi ¢esitli boliimlerde 6grenme giigliiklerine iligkin 6zel egitim
dersleri bulunsa da, matematiksel Ogrenme giicliklerine odaklanan se¢gmeli dersler matematik
Ogretmenlerine sunulabilir.

17. Arastirma sonuglarindan ¢ikarilan en sik Onerilerden biri, 6gretmenlerin egitim almasi gerektigidir.
Ogretmen egitimlerinin artirilmasi ile diskalkulisi olan ¢ocuklarin akademik basarisinin yiikselmesi
arasinda pozitif bir iliski olabilecegi gibi, 6gretim miidahalelerine iliskin egitimlerin, &grencilerin
matematik kaygisini azaltmasi arasinda da bir iligki bulunabilir. Bu yonde yapilacak ¢alismalari literatiire
katk: saglayabilecegi diisiiniilmektedir.

18. Matematik d6grenme giigliigli yasayan 6grenciler igin etkinlik temelli 6gretim uygulayan 6gretmenlerin
daha basarili oldugu gézlemlenmistir. Ancak okullarda materyal eksikligi nedeniyle etkili bir matematik
Ogretimi saglanamamaktadir (Sezer & Ak, 2011). Bu nedenle okullar, 6grenme giicliigii yasayan
Ogrencilere uygun materyal destegi sunmalidir. Ezbere dayali yontemler yerine, derin &grenmeyi
desteklemek amaciyla Dokun-Say aritmetik tableti, onluk taban bloklar1 ve bilgi-iletisim teknolojileri gibi
araglarin kullanilmasi 6nerilmektedir (Mutlu, 2021).
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Calisma -
kodu Calismalarin basgligt Yazar(lar)
T1 Ogrenme giicliigii olan ve olmayan &grencilerin toplama ve ¢ikarma islemlerindeki Ozlem Altindag-
performanslari Kumag
™ Rtlv modehnlp uozel' egltlme ge.re.lf.sn.nn.n olan 5. S.1n1f ogrencilerinin matematik Yusuf Olmez
ogrenmeleri tizerindeki etkililiginin incelenmesi
T3 Ilkogretln'l birinci kademede matematllfte'qgrenr'rle giicliiklerinin taranmasi amaciyla Veli Emre Kurtca
matematik basar1 test bataryasinin gelistirilmesi
T4 B}luglsay_ar (_165t6k11 ogretim mater_yal!eflnu} mate_:mat}k ogrenme guglugg yasayan Yilmaz Mutlu
_Ogrencilerin say1 algilama becerileri tizerindeki etkilerinin incelenmesi
Ozel d6grenme giigligii olan dgrencilerin iki basamakli matematiksel rutin problem -
T5 .. o . N . S Sila Dogmaz
¢ozme performanslarini gelistirmede diyagram yontemi kullaniminin etkililigi
T6 Diskalkulik 6grencilere toplama ve ¢ikarma 6gretimine yonelik bir eylem aragtirmasi Beyza Kog
T7 Ilkokul.ogrel.lcﬂer"lmr} matematlk ogrenme giicliigliniin sinif 6gretmenlerinin gézlem ve Hakan Kagar
deneyimlerine gore incelenmesi
T8 Ogrenme gii¢liigiine sahip 6grencilerin uzunluk kavramina iliskin 6grenme yol Dilsad Giiven-
haritalari: 6gretim deneyi Akdeniz
T9 Promoting primary school teachers’ awareness of dyscalculia Meltem Karasakal
Matematik 6grenme giicliigii risk grubu olan bir dérdiincii siif 6grencisi i¢in destek
T11 s T . . PRI Nese Uygun
egitim programi gelistirilmesine yonelik bir eylem arastirmasi
T12 D"evstek e?gltlm odasinda gorev egevm o.grettlnlenl.erm" o"zel 6grenme guglugu olan Rabia Aydin-Dalga
ogrencilerle yaptiklart egitim dgretime iligkin goriis ve Onerileri
T13 Ozel 0grenme gl.lgl.ugu. olar.l ogrencilerin egitiminde artirilmig gerceklik teknolojisiyle Duygu Isik
zenginlestirilmis i¢eriklerin kullanimi
Ogrenme giicliigii olan 6grenciler ile diisiik ve ortalama basarili olan 6grencilerin )
T14 matematik problemi ¢dzerken kullandiklar biligsel stratejiler ile tistbiligsel islevler Ufuk Ozkubat
arasindaki iligkilerin incelenmesi
T15 Matf.:m_atlk o0grenme giicliigiine sahip bireylerin belirlenmesine yonelik model Serkan Costu
geligtirme ¢aligmasi
T16  Ilkdgretim matematik dgretmen adaylarnimn diskalkuliye iliskin goriisleri Bilal Baldemir
T17 Matematik ogrenmevguqlug.u yasayan ilkokul 6grencilerine yonelik 6gretim Alperen Avct
Uygulamalarinin degerlendirilmesi
T18 Ozel 6grenme giicliigii olan ilkokul 4.siif 6grencilerinin matematik dersi geometri Emrullah Seving
o6grenme alanindaki akademik basari diizeylerinin incelenmesi
) SRS N, s S .
T19 Uyarlanm_1§ Punu ¢oz! S.tI.'atC_]IS.I nin 5grenme giicliigii olan 6grencilerin matematik Nurgiil Gencan
_problemi ¢6zme becerisindeki etkisi
T20 Ozel 6grenme gu(;l.ug.l.l{le sahip og.rf.:ncﬂern? l?ulundugu kaynast}rma smlﬂa.rmda Derya Kasap-Erdal
ortaokul matematik 6gretmenlerinin sinif i¢i uygulamalarinin incelenmesi
5. Siif matematik 6gretmenlerinin kesirlerle iglemler alt 6grenme alaninda 6grenme
T21 giicliigiine sahip 6grenciler ve normal dgrenciler i¢in sinifta olugturmay1 Hava Oksiiz
_amagladiklar sosyomatematiksel normlar
Ozgiil 6grenme giicliigii olan dgrencilerin ¢carpma islemi akicilig1 becerisinde iglem =
= o - T, Omer Faruk
T23 ailesi ve oku-yaz-karsilastir 6gretim yontemlerinin etkililik ve verimliliklerinin .
Sertdemir
kargilagtirimasi
T24 Ozel 6grenme giigliigii olan dgrencilere kesirlerin 6gretiminde somut-yart somut-soyut — Hasan Hiiseyin
Ogretim stratejisinin etkililigi Yildirim
T25 I\/.I.ziterr}atlk 0grenme guglugg r{skl olan 6grenciler i¢in gerggk(;l matematik egitimi ile Tunahan Filiz
ogretim tasarim modeli gelistirme, uygulama ve degerlendirme
T26 Bl!glsayar destgkh mflten?gtlk Ogretiminin ogrenme ggglugu olnan o‘grenchllerl‘nA say!1 Sila Dogmaz
hissi, matematiksel istbilis farkindalik ve 6z yeterlilik algis1 tizerindeki etkililigi
T31 Ongwrenme gl'lglugg yasayan 1.-3t. smif 6grencileri i¢in web Qe'stekh'uyarlanablllr Sinan Hopcan
Ogrenme sistemi gelistirilmesi, uygulanmasi ve degerlendirilmesi
T32 Matematik 6grenme gu(;lugq (dlslfalkuh) hastalar1 ve saglikli kontrollerde say1 isleme ipek Celikag
performansinin degerlendirilmesi
T40 Sanal ger¢eklik uygulamalarinin 6grenme giigliigii yasayan 6grencilerin matematik Adile Degirmenci-
basarilarina etkisi Kurt
M1 Matematik 6grenme giigliigiine sahip ilkokul 6grencisinin sinif ortaminda incelenmesi Esin Acar
& guglug p & Aylin Higde
M3 Matematik 6gretmenlerinin matematik 6grenme giigliigii (diskalkuli) farkindaliklarinin -~ Melike Alkan-Nurkan
belirlenmesine iligskin bir durum ¢alismasi Ersen Yazici
M9 Ozel dgrenme giigliigii olan gocuklarin matematik dgrenme siirecine iligkin veli Ozlem Dogan-Temur,

deneyimleri: bir durum caligmasi

Nurdan Korkmaz
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Calisma .
Kkodu Caligmalarin bagligi Yazar(lar)
, . L . . Ozlem Dogan-Temur,
M10 Teachers and parents’ perception about learning difficulties in mathematics: a case Sedat Turgut, Kemal
study ~- .
Ozdemir
M4 Ogrenme giigliigii gosteren 6grencilere problem ¢dzme becerilerinin dgretiminde Deniz Dagseven
¢oziimlii 6rnekler uygulamasinin etkililigi Emecen
Mi6 Ogrenme giicliigli yasayan ilkokul 6grencilerinin pandemi siirecindeki matematik Tunahan Filiz, Goniil
O6grenme ve 6gretme deneyimlerine bir bakis Glines
) Dilsad Giiven-
M18  Ogrenme giicliigiine sahip ve isitme engelli 6grencilerin ac1 kavrayislar Akdeniz, Nejla
Giirefe, Ahmet Arikan
Dilsad Giiven-
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Abstract

Introduction: This study examined studies on mathematics learning disabilities conducted in our country between
2002 and 2022.

Method: The study employs document analysis. In line with the specified purpose, a field search was conducted
in the Council of Higher Education Thesis Center, TR Index, ERIC, and EBSCO databases. The dataset comprised
master's theses (n = 17), doctoral theses (n = 10) and articles (n = 22). The obtained data were analyzed using
descriptive and content analysis techniques.

Findings: According to the research findings, it was determined that studies on mathematics learning difficulties
have increased especially since 2014, and the most intense publication year was 2019. It was determined that the
number of articles was higher than the theses, and in terms of method, both qualitative and quantitative research
designs were frequently preferred. It is noteworthy that the most commonly used data collection tool in studies is
interview, and the participant group is generally primary school students between the ages of 5-10. The studies in
the data set were have been classified in detail concerning findings, results, and recommendations. It was observed
that content analysis was the predominant method used in data analysis. An examination of the findings highlights
the lack of sufficient knowledge of teachers regarding dyscalculia. Research frequently recommends developing
in-service training programs for teachers. Furthermore, it was determined that the theoretical frameworks of Kosc,
APA, WHO, DSM-V, Butterworth, Biittner, Hasselhorn, and Shalev are frequently utilized in explaining the
concept of mathematics learning disability. In general, studies in this area have largely focused on instructional
practices and individual student characteristics.

Discussion: There is no consistent pattern. This result could be explained by the difference in the number of
master's programs compared to doctoral programs in our nation. Despite eleven years passing, it has been
expressed that the challenges remain the same, and the recommendations have not changed; however, recent
studies show no actions have been taken to address these issues.

Keywords: Mathematical learning disabilities dyscalculia, specific learning disabilities, document analysis,
primary education, secondary education.
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Introduction

Every child is unique. Children possess distinct physical, cognitive, or emotional characteristics. When
considering these differences in the context of learning, they can be referred to as learning differences. The
uniqueness of each child leads to the conclusion that their learning structures also differ (Altun & Uzuner, 2016).
When these differences among children are significant, it becomes inevitable that some students will require
individualized learning programs. In response to the need for addressing individual learning differences among
students, inclusive education has been introduced as a comprehensive educational approach. The adoption of
inclusive education practices, initially developed in the United States in the 1970s, later expanded to numerous
other nations (Sucuoglu, 2004). The concept of inclusion refers to the child's receipt of education alongside their
peers, placement with non-disabled peers, and the opportunity to interact in the least restrictive environment as
much as possible (Eleweke & Rodda, 2002).

Learning disabilities can be defined as a impairment in at least one of the processes related to the use of
verbal/written language, thinking, speaking, or performing mathematical operations (Kircaali-iftar, 2002;
Ozyiirek, 2003). Children with learning disabilities exhibit decreased performance levels in reading, writing
(including spelling), and mathematics (Biittner & Hasselhorn, 2011). Within the American Psychiatric Association
(2013) Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5), specific learning difficulties are
categorized as reading disability (dyslexia), writing disability (dysgraphia), developmental coordination disorder
(dyspraxia), and mathematical learning disability, also known as dyscalculia (Koéroglu, 2008). Dyslexia is the
presence of one or more of these difficulties occurring together (Acar & Higde, 2018). This study examines the
concept of a mathematics learning disability (MLD) as a specific form of learning challenge. There are numerous
terminological differences and definitional problems related to mathematics learning disabilities. This mainly
stems from the fact that these terms originate from disciplines such as neurology and psychology (Mutlu, 2020).

With the support of inclusive education, children with dyscalculia can enhance their mathematical skills
by receiving regular instruction at school, being provided with appropriate learning environments, and receiving
support at home (Mutlu, 2020). Special education support rooms are suitable learning environments for students
(Alkan-Nurkan & Yazici, 2002). Mathematical skills play a fundamental role in many academic disciplines.
Solving problems is considered a crucial skill at every level in the National Mathematics Curriculum (MoNE,
2018). Factors that hinder mathematical learning include insufficient pedagogical support, negative attitudes
towards mathematics, anxiety, overwhelming content, and abstract mathematics (Mutlu, 2020). Most students find
mathematics classes complex (Jiménez-Fernandez, 2016). However, some students experience greater difficulties
than expected (Jiménez-Fernandez, 2016). Therefore, studies emphasize the need to identify the deficiencies in
the mathematical skills of all students, whether they have learning difficulties or not, and to explore the underlying
causes of these deficiencies (Kog, 2018).

The successful instruction of mathematics can be achieved by promptly detecting students who display
symptoms of dyscalculia and applying appropriate teaching strategies (Mutlu et al., 2022). When examining the
research conducted on students with dyscalculia, it is evident that they can learn mathematics (Geary et al., 2012).
Studies suggest various instructional strategies aimed at students experiencing difficulties in learning mathematics,
such as strategy instruction and direct and supportive teaching (Gersten et al., 2009; Maccini et al., 2007).
Acquiring mathematical skills that facilitate the daily lives of students with dyscalculia depends on teachers
engaging in specific activities with these students (Hacisalihoglu-Karadeniz, 2013). According to the results of a
meta-analysis conducted by Filiz (2021), concrete-representational-abstract instruction, self-regulation instruction,
fraction intervention programs, individualized instruction, schema-based instruction, and enhanced relational
teaching significantly impact the mathematical instruction of students with dyscalculia.

This study on MLD aims to contribute to the field by examining research, proposing suitable teaching
methods and materials, considering the perspectives of families and teachers, and identifying the specific needs of
students. MLD, or dyscalculia, is commonly observed in schools (Jiménez-Fernandez, 2016). When analyzing the
academic achievements of students encountering learning difficulties in elementary and secondary schooling, it
becomes apparent that these students encounter obstacles in their mathematical abilities, which subsequently
hinder their performance in other subjects, resulting in heightened levels of stress, anxiety, and self-concept
concerns.

Given the academic performance of these students, it is essential to note that "basic mathematical skills
are necessary for a child to lead an independent life and achieve academic success" (Mutlu et al., 2019, p. 155).
While the significant impacts of MLD on students are evident, this issue remains under-recognized by many,
including mathematics teachers (Altindag-Kumas & Ergiil, 2017; Altun & Uzuner, 2016; Baldemir, 2020;
Hacisalihoglu-Karadeniz, 2013; Kacar, 2018; Karasakal, 2018; Mutlu et al., 2022; Sezer & Akin, 2011). In our
country, the immediate placement of students with learning disabilities into inclusive settings following diagnosis,
and the meaningful response to their educational needs, depend largely on how classroom teachers adapt their
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instructional practices. Therefore, identifying and describing these adaptations is crucial for informing and
improving inclusive education efforts. However, this lack of awareness cannot be attributed solely to teachers. The
limited emphasis on MLD in pre-service teacher education and the scarcity of targeted in-service training play a
significant role in perpetuating the issue. In addition, national education policies and curricula often fall short of
offering sufficient guidance or prioritization for addressing learning difficulties. Families may also lack the
awareness or resources necessary for early recognition and intervention. Furthermore, the roles of school
counselors and special education professionals-key figures in early identification and individualized support-are
often underutilized in practice. Therefore, teachers lack sufficient guidance to support students with dyscalculia in
overcoming the difficulties they face (Jiménez-Fernandez, 2016). Despite the large number of students with
learning difficulties in mathematics in Tiirkiye, studies in this area are limited (Mutlu, 2016). Therefore, a detailed
and systematic review of existing research is necessary (Dogmaz & Girli, 2019; Simsek & Arslan, 2022).

The main objective of this research is to examine and clarify the cognitive and behavioral characteristics
of students with MLD, diagnostic definitions, and pedagogical concepts related to MLD. Additionally, the study
aims to define these concepts, explore the assessment tools used, and review the teaching approaches and materials
designed to support students facing these difficulties. This is accomplished through a document analysis of
qualitative studies on MLD published in Tiirkiye. The findings and recommendations of this research are expected
to support teachers working with both students experiencing MLD and those who do not, serving as a valuable
resource to enhance the academic success of students with MLD. Additionally, this study aims to provide guidance
for researchers and educators dealing with MLD in their classrooms and may lay the foundation for future
investigations in this field. The research problems are outlined as follows:

1. What are the general trends of studies conducted on MLD in Tiirkiye?

To provide a more comprehensive analysis of this primary research question, several sub-questions have
been formulated:

a. What is the distribution of studies conducted on MLD categorized according to their types over the
years?

b. What is the distribution of studies conducted on MLD according to their research methods?
What is the distribution of studies conducted on MLD according to their data collection tools?

d.  What are studies on MLD distributed according to their sample sizes?
e. What is the distribution of the data analysis methods used in studies related to MLD?
f.  What are the findings and conclusions of studies related to MLD distributed?
g.  What are the suggestions of the studies examined?

2.  What is the common definition of MLD?

3. What is the density and continuity of keywords in studies related to MLD?

4. What is the distribution of studies related to MLD according to their themes?

Method
Design of the Study

Fraenkel and Wallen (2012) define qualitative research as a methodology that examines the nature of
situations or relationships in depth. In this study, document analysis was employed to gain a detailed understanding
of MLD by reviewing studies based on specific variables and criteria. This method involves the systematic
examination of written or digital sources relevant to the research topic (Ozmen & Karamustafaoglu, 2019). Kiral
(2020) emphasizes that this technique requires analyzing documents according to scientific principles. Bowen
(2009) notes that it can serve as an independent research method, not just a supporting tool. Simirlarly, Sak et al.
(2021) underline that it should not be limited to summarizing existing literature but should involve a critical and
structured evaluation of the content. Especially when direct data collection is not possible, reviewing existing
documents offers meaningful and organized information related to the subject. The selection of the documents to
be included in the study is also crucial, as it directly affects the validity and depth of the findings.

Since the aim of this study is to systematically examine existing qualitative research on MLD in Tiirkiye,
document analysis was deemed the most appropriate method. This approach enables the researcher to explore
patterns, themes, and methodological features across previously conducted studies, offering a structured
understanding of the current state of research without the need for primary data collection. Document analysis has
positive aspects such as examining documents over a longer period of time and increasing the sample size; and the
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absence of validity and reliability problems arising from the interaction between the researcher and the participant
during observations or interviews (Ozmen & Karamustafaoglu, 2019).

Data Sources (Documents)

In line with the purpose of the study, an in-depth evaluation of the topic was carried out by selecting
studies that fit certain criteria. In this direction, a total of 49 studies, including master's theses (n = 17), doctoral
theses (n = 10) and articles (n = 22) conducted between 2002 and 2022 were analyzed. The reason for selecting 17
master's theses, 10 doctoral dissertations, and 22 articles from the chosen studies is that, although more research
on learning difficulties in mathematics was accessible during the period from 2002 to 2022, a detailed examination
of these studies revealed that some were related to physiology rather than education and teaching. Consequently,
studies unrelated to mathematics education have been excluded from this research. The graduate theses, which
constitute the data sources of the research, were obtained through the Council of Higher Education database. Only
those with an educational focus were selected from the abstracts found as a result of the search using the keywords
"mathematics learning difficulties," "dyscalculia," and "learning difficulties." In this context, studies conducted on
students and teacher/teacher candidates at different grade levels from preschool to undergraduate level are included
in the research.

Articles constituting the other data sources for the study were accessed from the TR Dizin, ERIC, and
EBSCO databases. Searches were conducted using the keywords "mathematics learning difficulties" in these
databases. Among the studies obtained from this search, those related to education and teaching were examined
and included in the research. The literature review revealed that some of the theses included in the data set had
also been published as articles, and only theses were included in the data set (e.g., M23, M42). After conducting a
thorough analysis of the research literature, a total of 12 studies were excluded from the dataset utilized in the
study. This decision was made based on the English language format of the studies, their lack of relevance to
Mathematics, and the sample group's lack of congruence with the objectives of this study. Subsequently, articles
other than research articles were also eliminated from the study's data sources.

Two researchers independently applied inclusion and exclusion criteria, and disagreements were resolved
through detailed discussions. The selected studies were analyzed using content analysis; data were coded according
to identified themes. To ensure coding reliability, 20% of the studies were independently coded by a second
researcher, with an agreement rate exceeding 85%. Furthermore, since this research focuses on learning difficulties
specific to the Turkish education context, only studies conducted in Tiirkiye and published in Turkish were
included, while English-language and international studies were excluded to limit the scope. Table 1 summarizes
the distribution of studies included in the research according to their types. The codes of the studies are provided

in Appendix.

Table 1

Distribution of the data sources

Documents f

Master’s theses 17
Doctoral dissertations 10
Articles 22
Sum of the data sources 49

Document analysis is an important qualitative research method, especially because it allows for the
systematic examination of historical data within their natural context. Reflecting the theoretical strengths of this
approach, the present study systematically and thoroughly analyzed curriculum documents and relevant official
reports published between 2015 and 2022. Through these documents, it was possible to objectively trace changes
in educational policies over time and to comparatively assess content-related trends. Moreover, the systematic
nature of document analysis and its ability to yield data free from researcher interference have contributed to the
overall validity and reliability of the study. Thus, a direct connection has been established between the theoretical
strengths of the method and its practical implementation in this research.

Data Collection and Analysis

Qualitative research methods were utilized in this study to analyze studies on MLD published in Tiirkiye.
Qualitative data are examined through descriptive or content analysis (Ozmen & Karamustafaoglu, 2019). This
study utilized both descriptive and content analysis methods. To address the four research problems, descriptive
analysis was applied for the first research problem, while both descriptive and content analysis were employed for
the others. Content analysis is a systematic data analysis technique that summarizes by categorizing with coding
rules, allowing for determining human nature through indirect means (Biiytikoztiirk et al., 2020). The researcher
generates categories with an in-depth understanding of the subject, along with the descriptive information obtained
(Biiyiikoztirk et al., 2020). The reporting of the results obtained should be rich in explanations and descriptions.
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This way, it aims to portray the current state for researchers conducting studies related to mathematical learning
difficulties. The analysis methods used for the research problems identified in the study are presented in detail as
given below.

1. A descriptive analysis was used for the research question, "What are the general trends in studies
conducted on MLD in Tiirkiye?"

2. Content analysis was performed for the study's second research problem: "What is the common definition
of MLD?"

3. Content analysis was also used for the third research problem of the study, which is "What is the density
and continuity of keywords in studies related to MLD?"

4. The thematic content analysis was used for the fourth research problem of the study: "What is the
distribution of studies related to MLD according to themes?"

Thematic content analysis involves synthesizing and interpreting research conducted on the same topic
by creating themes and adopting a critical perspective. During the examination of the studies, several aspects were
analyzed separately within a processing program, including type, year, method, sample size, sample type, grade
level, publishing university, subject, areas of mathematics learning, data collection tools, definitions, keyword
density, data analysis methods, findings, and recommendations. As the data were analyzed, variability was
observed for each research problem. For instance, a total of 27 theses were analyzed for the third sub-problem of
the first research problem: "What are the general trends of studies conducted on learning difficulties in mathematics
in Tiirkiye?" Additionally, for the sub-problem of "What is the distribution of studies related to learning difficulties
in mathematics according to the areas of mathematics learning," topics such as numbers, operations with fractions,
geometry, and square prisms were evaluated within the categories of number and geometry learning areas.
However, studies related to number sense were not examined in this section.

In qualitative research, ensuring validity and reliability requires criteria such as the credibility of the data,
clarity and consistency, internal validity, and the ability of another researcher to confirm the analysis process
(Ozmen & Karamustafaoglu, 2019). It is also recommended that the collected data be examined for an extended
period of time (Ozmen & Karamustafaoglu, 2019). Categories must be sufficiently clear to enable other researchers
to reach the same conclusions when reviewing the same document (Biiyiikoztiirk et al., 2020). In addition to this,
the level of correct interpretation of the sources used in the research is another element that should be taken into
consideration (Sak et al., 2021). It is important for validity that the data is presented in a comparative manner,
evaluated from a critical perspective, and provided to the researcher to check the data through re-access (Ozmen
& Karamustafaoglu, 2019). The accessibility of primary sources, appropriate utilization of documents, and
rectification of incorrect or incomplete interpretations enhance validity and reliability (Sak et al., 2021). In
qualitative research, internal validity depends on how well interpretations match up with the actual fact
(Biiyiikoztiirk et al., 2020).

The details of the inclusion criteria, research methodology, data collection process, and data analysis have
been explicated to bolster the validity of the studies. To address the research questions, all relevant articles and
theses in related years were incorporated into the study. The studies not included in the research and the reasons
for their exclusion have been explained. The studies analyzed in the research have been meticulously transferred
to a processing program, and after receiving necessary feedback and expert opinions, they were finalized for use
in the study. In qualitative research, reliability means recording everything that is studied as data (Biiyiikoztiirk et
al., 2020). From a reliability consistency is crucial. In qualitative studies, the most effective method to improve
reliability is through member checking (Biiytikoztiirk et al., 2020). The researcher should question the consistency
of the collected data with an external perspective (Ozmen & Karamustafaoglu, 2019). Furthermore, comparing
and verifying the results obtained during the data analysis process with raw data alongside an external researcher
will increase reliability (Ozmen & Karamustafaoglu, 2019). In this direction, two researchers carried out the coding
process and then compared them. In this direction, two researchers carried out the coding process and then
compared them. As a result of this comparison, consistency in the majority of codes was achieved. These
differences were discussed collaboratively, and consensus was reached through mutual negotiation.

Findings
This section presents the findings and interpretations related to the research problems and sub-problems.

Findings Related to the Research Problem: "What are the general trends of studies conducted on MLD in
Tiirkiye?"

Seven sub-problems were identified to conduct a more detailed descriptive analysis of the first research
problem. Analyses were conducted for these sub-problems, and the findings and interpretations are expressed
separately.
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Findings Related to the Sub-Problem: “How is the distribution of studies conducted on MLD categorized
according to their types over the years?”

The findings related to the distribution of studies by year and type are presented in Figure 1.

Figure 1
Studies On MLD By Years and Type
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Upon examining Figure 1, the number of articles concerning MLD published from 2002 to 2022 surpasses
the number of master's theses and doctoral dissertations. Out of a total of 49 studies reviewed, 22 are articles
(44.9%), 17 are master's theses (34.69%), and 10 are doctoral dissertations (20.41%). The total number of theses
is 27, greater than the number of articles (22). Among the 49 studies related to math learning disabilities, the
highest number was published in 2019, with 9 studies (18.37%) recorded for that year. No studies were found for
the years 2002-2010 and 2012. In 2011, 2014, and 2017, one study (2.04%) was published in each of those years.
Two studies (4.08%) were published in 2013. In 2015 and 2016, four studies (8.16% each) were published each
year. In 2021, five studies (10.20%) were published. In 2022, eight studies (16.33%) were published, while seven
studies (14.29%) were published in both 2018 and 2020. Analyzing the studies by year reveals that although few
investigations were conducted between 2002 and 2012, there has been a marked increase in research on
mathematics learning disabilities in recent years. Since 2012, the number of studies focusing on MLD has steadily
risen. Examination of the distribution of studies over the years indicates a scarcity of significant research between
2002 and 2012. As illustrated in Figure 1, the number of studies conducted on mathematics learning disabilities
between 2013 and 2022 shows fluctuations, with both increases and decreases. Furthermore, it is evident that
master's and doctoral dissertations began to appear from 2015 onward. The peak in the number of studies occurred
in 2019, which included three articles, three master's theses, and three doctoral dissertations. The notable rise in
articles published in 2020 and 2022 is also worth highlighting.

Findings Related to the Sub-Problem: ""How is the distribution of studies conducted on MLD according to
their research methods?"

The findings regarding the distribution of studies on MLD according to research methods have been
categorized using a data collection tool and a processing program. Some studies on mathematical learning
difficulties have not specified the method or design. However, these studies were examined in terms of content to
determine the approach employed and were then included in the appropriate method category. Figure 2 below
shows the distribution of studies by research method.
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As shown in Figure 2, out of the 49 studies, 21 were qualitative (42.86%), 21 were quantitative (42.86%),
and 7 (14.29%) employed a mixed-methods approach. Of the 21 quantitative studies, 2 utilized a survey design as

their methodology.

Findings Related to the Sub-Problem: "How is the distribution of studies conducted on MLD according to

their data collection tools?"

A processing program was used to examine data collection tools for studies on MLD. The content of the
studies was scanned, and the data collection tools used were clearly recorded in the program. The review
determined that various tools, such as interviews/clinical interviews, observations, achievement tests, and forms,
were used in the studies. Student notebooks, teacher-prepared activities, and worksheets were classified as
"documents." Semi-structured interviews were evaluated under the heading "interview." In addition, some studies
used different measurement tools, such as the neuropsychological tasks in M30 or the Symbolic Number
Comparison (SNC) Test used in M29. Achievement tests, on the other hand, include tests aimed at measuring
mathematical achievement and problem-solving success. When more than one data collection tool was used in a
study, the frequency value for each tool was incremented once. Based on the data obtained, Figure 3 presents the
distribution of studies on mathematics learning disabilities by data collection tool.

Figure 3

Data Collection Tools Used in Studies on MLD
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Figure 3 shows a greater tendency to utilize interviews as a data collection tool in the theses and articles
related to the examined mathematics learning difficulties. This situation is a necessity in special education
practices. The use of multiple data collection tools in studies is also important for the validity and reliability of the
research, as these tools can support one another. Interviews have been used as a data collection tool in 25 studies.
Following this, 13 studies in the category of other tests and achievement tests correspond to each. The observation
category includes 12 studies. Examples of data collection tools in other tests may include the preliminary
assessment test for dyscalculia and the dyscalculia screening tool. In the document category, there are eight studies.
Seven studies have used Measurement and evaluation tools as data collection instruments.

Findings Related to the Sub-Problem: "How are studies on MLD distributed according to their sample
sizes?""

Studies related to MLD have been examined according to the sample size and the specific groups with
which the studies were conducted. Under this subproblem heading, three graphs will be explained: (1) sample size,
(2) group type, and (3) class level.

As illustrated in Figure 4, studies on MLD mostly involve sample sizes ranging from 0 to 25 participants.
Notably, there are also several studies with more than 200 participants. Given the prevalence of students diagnosed
with learning disabilities in schools, the large sample sizes may seem surprising. However, some studies include
participants beyond just students. For example, in the study coded M49, the sample comprised 254 elementary
school teachers, 130 high school mathematics teachers, 53 psychologists, 28 special education specialists, and 24
middle school mathematics teachers. For this reason, when analyzing the sample in this study, the total was
aggregated to reach 489, thus qualifying it for the "over 200" category. There are three studies with sample sizes
in the range of 26-50 and 76-100 each, while two studies belong to the range of 51-75. Furthermore, there is one
study each in the ranges of 101-125 and 126-150. No studies exist within the ranges of 151-175 and 176-200.
Another striking point while analyzing studies based on sample size is that the M26 coded study included varying
numbers of samples in each filter mentioned. The sample sizes were 75, 82, and 261, resulting in a frequency
increase of 1 each time. Consequently, the total number of studies does not overlap with the number of data sources
in this study. The second issue examined regarding this sub-problem is the sample group.

Figure 4
Studies’ Sample Sizes

35
31

30
25
20
15
10

. o2 2
B W =m0

0-25 26-50 51-75 76-100  101-125 126-150 151-175 176-200 More than
200

Frequency

When the studies were classified according to the groups they were conducted with, six categories
emerged, as seen in Figure 5. These categories are: studies conducted with teachers/teacher candidates, studies
conducted with students, studies involving both teacher and student groups, studies conducted with student
families, studies involving students, teachers, psychologists, and special educators together, and finally, studies
involving students and their mothers together. Between 2002 and 2022, most studies related to mathematical
learning difficulties were conducted with students (69.39%). Out of the 49 studies, 34 were carried out with
students. Following this, nine studies (18.37%) involved teachers or teacher candidates. The categories of studies
conducted with parents, teachers, and students included two studies (3.39%). The smallest number of studies
involved students and their mothers and included students, teachers, psychologists, and special education
professionals, each constituting one study (2.04%). The reason for the greater number of studies conducted with
students is that they identify students with learning difficulties in mathematics, observe them during the lesson,
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examine their problem-solving responses, and frequently conduct research focusing on their achievement levels
and individual characteristics. Furthermore, the second-highest ranking of studies conducted with teachers or
prospective teachers stems from gathering teachers' opinions about students and exploring teachers' awareness of
mathematics learning difficulties.

Figure S

Studies’ Sample Group

Student, mother M 1
Student, teacher, psychologist, special educator M 1
Parents(family) [l 2
Teacher, student [l 2
Student N 34
Teacher(candidate) (NG 9
0 5 10 15 20 25 30 35 40

Frequency

The third issue examined concerning this sub-problem is the grade level. In the previous figure (Figure
5), the distribution of studies related to mathematical learning difficulties according to the sample group reveals
that there are a total of 39 studies that include students in their sample. Other studies have not been analyzed for
this research problem. For instance, the study coded T9 pertains to teacher awareness, T16 pertains to teacher
opinions, and M9 and M16 are studies conducted with parents. The sample group is categorized into elementary,
middle, and high school. When examining the studies, some provide age information about the students while
others specify the grade level. Some studies consist of participants who are elementary and middle school students.
For example, the studies coded T8 and M20 involved both 4th and 5th-grade students. Therefore, such studies
have been analyzed as samples containing multiple grade levels; for instance, both elementary and middle school.
Virtually every study has a sample with multiple grade levels. A noteworthy point in the distribution of samples
according to grade levels is the variety demonstrated from elementary to high school. The distribution of samples
in studies related to mathematical learning difficulties according to grade levels is presented in Figure 6.

Figure 6
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Upon reviewing Figure 6, it can be observed that most studies focused on elementary school students. A
total of 26 studies were carried out with elementary school students, 10 were conducted with middle school
students, and two involved both elementary and middle school students. Of the 49 studies examined, none
specifically focused on the demographic of high school students.
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Findings Related to the Sub-Problem: " What is the distribution of the data analysis methods used in studies
related to MLD?"

A software was employed to examine the prevalence of data analysis methods in research on mathematical
learning challenges. The data analysis methods employed in the studies were first examined and then
systematically integrated into the program. Statistical methods included analyses such as t-tests and correlations.
In some studies, descriptive and content analyses were employed, leading to an increase of 1 in frequency for each.
Therefore, the total number does not reflect the number of studies. The methods utilized in the study were adhered
to. Figure 7 illustrates the distribution of data analysis methods utilized in research pertaining to difficulties in
learning mathematics.

The findings indicate that studies addressing MLD predominantly utilize content analysis methods. A
total of 14 studies were analyzed using the content analysis approach. Following this, methods based on inferential
statistics are next in frequency, with 13 studies analyzed through statistical methods. Twelve studies employed
descriptive analysis methods. Since most studies on mathematical learning difficulties are conducted using
qualitative research methods, the findings are expected to reveal a higher prevalence of content analysis and
descriptive analysis methods than other analytical methods. Three studies specified data analysis through graphical
analysis. Correlation analysis was conducted in two studies.

Figure 7
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Findings Related to the Sub-Problem: "How are the findings and conclusions of studies related to MLD
distributed? "'

Findings and comments related to this sub-problem are presented. The results of the examined master's
and doctoral theses are provided in Table 2.
Table 2
The Findings From Interventions Conducted With Students

Theme Impact Impact area f
RTI model Positive Mathematical thinking skills 1
Real-life problem usage Positive Learning 1
Concrete-semi-concrete-abstract . . 1
Positive Persistence
strategy
Augmented reality technology Positive Learning 1
Studies conducted ~ Adapted solve this! strategy Positive Problem-solving performance 1
with students by ~ Game Positive Mathematics achievement 1
interventions Computer-assisted mathematics Number sense, perceived self-efficacy, 1
instruction Positive and metacognitive awareness
Use of technology 1
The practices of reducing solved 1
examples and offering explanatory Positive Problem-solving skills
hints.
Virtual reality application Positive Attitute 1
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When examining the table, it can be seen that implications suck that RTI Models, real-life problem usage,
and augmented reality technology have positive effects on a different areas related to dyscalculia. The other
findings of the studies conducted with students are presented in Table 3.

Table 3

Distribution According To The Other Findings Conducted With Students

Findings

Studies conducted

with students

Students in mathematics class fail due to math anxiety, the difficulty of the teacher explaining
the lesson, and the lack of diagnosis and intervention to overcome failure.

Students' participation in mathematics lessons has been determined to be very low; they are
shy and anxious and avoid eye contact with the teacher.

Most students take private lessons due to the lack of school support.

They stated that the relationships between family and teachers were negatively affected, but
there was no adverse reflection on friendships and daily lives.

Average successful students have utilized more cognitive-metacognitive strategies than other
students while low-achieving students have employed more cognitive-metacognitive
strategies than students with learning difficulties.

In enhancing the fluency of multiplication operations, there was no significant difference in
effectiveness between the two instructional implementations for the first and second
students, while for the third student, the operational family teaching method proved to be
somewhat more effective.

Regarding reading the clock: There is a significant difference in favor of male students. There
is a moderate relationship between mathematical success and clock reading skills. In
interviews conducted with dyscalculic students, most students could draw an analog clock.
Half of them could correctly indicate the given time on the clock. Most of the children
confused the hour hand with the minute hand.

It has been concluded that students at four different grade levels who are at risk of having
difficulties in learning mathematics perform below average in at least one type of task.

Students with and without learning difficulties demonstrate similar conceptual knowledge
regarding division by zero. It has been observed that students with learning difficulties
develop a distinct algorithm for addition and multiplication by zero.

Students with learning difficulties have been observed to possess a different and limited
understanding, in addition to using mathematical terms such as length, height,
circumference, and centimeter.

When Table 3 is examined, it is seen that the findings of the studies conducted with students show
considerable variation. The findings indicating that students fail due to factors such as anxiety and the teacher’s
way of presenting the lesson, and that they take private lessons because of the lack of school support, are consistent
with each other. Similarly, the results showing that students have a limited understanding of certain mathematical
terms, experience difficulties in drawing clocks, and that some methods are more effective in improving
computational fluency, are comparable.

Table 4

Distribution According To The Other Findings Of Studies Conducted In Other

Studies

categories Findings /
Teachers possess knowledge about dyscalculia. 10
Teachers do not use the correct terminology in relation to dyscalculia 1
Teachers are not adequately skilled in diagnosis and intervention 5
Teachers have indicated that students are indifferent, reluctant, and anxious about learning 1
mathematics.
Teachers have noted that the parents of the students are indifferent. 2
Studi Teachers have indicated that students' communication with the teacher is weak. 1
tudies . . . . . .
conducted Teachers' competencies regarding students with learning difficulties do not vary based on gender, 1
with educational background, seniority, taking courses on learning difficulties, receiving in-service
teachers training related to learning difficulties, having been a student with learning difficulties in the past,

or currently having students with learning difficulties.

Students are experiencing difficulties in their social environments and daily lives.

Students acquire the learning outcomes outlined in the primary (middle school) mathematics
curriculum at a very low level.

The socio-mathematical norms employed by teachers positively contribute to students' meaningful
learning. However, it has been determined that when prioritized for results rather than the process,
these norms do not significantly contribute to the student's development.
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Table 4 (continued)

Studies .
. Findings
categories
Parents perceive themselves as inadequate. 2
. Parents have expressed that their children struggle with topics such as operations, problem-solving, 2
Studies . AT -

ducted mental calculations, and the multiplication table and that they are attempting to learn these

conducte

. through memorization.
with parents

Children's self-confidence and positive attitude towards mathematics have increased after special 1
education.

Classroom teachers and parents have been unable to secure support for the mathematics education
of students with learning difficulties.

Studies on Teachers have supported the parents; however, they have not received support from the parents. 1
the ) Teachers have utilized concrete materials, while parents have arranged private lessons for the 1
pandemic students.
period Parents followed the lessons on EBA while teachers prepared individual student activities. 1

Teachers' and parents' digital literacy levels fell short during the pandemic. They experienced 1

inadequate Internet infrastructure and a lack of technological tools.

The BNPT Basic Number Processing Test can be used as a screening tool to identify students at

Results risk of mathematical learning difficulties.
related to Low achievement in mathematics results either from the core number systems or the access 1
tests systems for numbers.
The developed mathematics achievement test possesses reliability and validity characteristics. 1

When examining Table 4, the results indicate that mathematics teachers do not comprehensively
understand the concept of dyscalculia in eight studies. This ratio is quite high. Furthermore, teachers do not possess
adequate knowledge to deal effectively with children with dyscalculia. This finding is present in a total of three
studies. These two findings support each other. The number of these results is greater than that of other findings.

Findings Related to the Sub-problem: "What are the suggestions of the studies examined?"

The suggestions of the studies examined are presented in Table 5. The distribution table of suggestions
shows that while there are various recommendations, many of the same suggestions have been presented in
multiple studies. Furthermore, the same recommendation has been reiterated across different years. For instance,
suggestions for students to benefit from the support education room in schools were made in 2014 and 2018.

One of the most frequently suggested recommendations for teachers is in-service training. In 14 studies,
it has been noted that in-service programs aimed at teachers need to be made more effective. Moreover, from a
study conducted in 2011 to one conducted in 2022, the same recommendation has been made almost every year.
It is recommended that the content of in-service training be expanded to include seminars that enhance teachers'
awareness regarding learning difficulties and training in areas such as virtual reality.

In-service training should be directed toward teachers and the parents of students with learning
difficulties. Four studies present this suggestion, which was made in 2011, 2013, 2018, and 2019. It is surprising
that the same suggestion continues to be made across studies even after 8 years. Additionally, parents and teachers
should collaborate. Three studies provide this suggestion.

The faculties of education in universities, including the special education department, should offer
theoretical and practical courses related to specific learning difficulties (SLD). The aim here is to enhance the
quality of the teachers being trained. Teacher candidates should possess awareness skills regarding learning
disabilities before graduating from university. Prospective mathematics teachers are among those most likely to
encounter students with mathematical learning difficulties. In this regard, elective courses addressing diverse
learner needs-such as mathematics education for gifted students or for those with special educational needs-are
already included in secondary school mathematics teacher education programs. However, considering that students
with learning difficulties are more commonly encountered at the primary and lower secondary levels, it is essential
to expand the availability and scope of such elective courses to better prepare teacher candidates for inclusive
classroom settings. This recommendation has been proposed in six studies. Firstly, it was mentioned in a study
conducted in 2013. Despite eight years passing, the same suggestion was reiterated in a study from 2021. It should
be considered that when teachers begin their duties, they may also have students with learning disabilities.
Teachers need to be informed about the characteristics of these students, the challenges they might face in
mathematics classes, the necessary interventions, and the type of programs that should be implemented for these
students; these are essential pieces of knowledge that must be acquired during university education. Therefore,
there should be a course related to this topic in the faculties of education at universities.
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Suggestion

Suggestions regarding testing,
diagnosis and intervention

General screenings should be conducted for assessment purposes.

The neuro-psychopedagogical model framework should be utilized.

Intervention methods should be developed.

—

Suggestions for teachers

Teachers' awareness should be enhanced, and educational programs, teaching methods, and techniques should be developed. (for example,
Individualized Education Plan/IEP)
Teachers should conduct lessons in clear, simple, and understandable language.

Teachers can conduct small group lessons within mathematics classes. Support education rooms should be opened in schools to reinforce what
students have learned in class.
The family of operations and adapted read-write-compare strategies

Concrete-semi-concrete-abstract teaching strategies

In their lessons, The diagram method in the mathematical problem-solving process

teachers should Supportive activities (concrete tools, virtual manipulatives)

implement Instruction supported by realistic mathematics education

Process-based cognitive strategy instruction
Methods such as the Adapted Solve This! Strategy.

Teachers must provide feedback to students and offer reinforcement.

Lessons should be planned around the common interests of students with learning difficulties to ensure they exhibit positive attitudes (e.g.,
mathematics and games)

Peer support and family involvement should also be utilized in the teaching of strategy.

Activities that enhance students' memory should be conducted. In addition, training aimed at developing language skills, basic verbal and visual
number processing, and executive function skills should be implemented.

Concepts and the relationships between concepts must be clearly explained to students.

Teachers should create daily mathematics exercises that focus on targeted learning outcomes.

Participation in in-service training programs

The difficulty level of problems and assignments must be suitable for the students' cognitive levels. Inclusive education students should not be given
the same assignments as other students. They should be subjected to separate examinations.

Real-life problems can be created for students who struggle with problem-solving.

Classroom mathematical applications should be prepared with consideration of sociomathematical norms.
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Suggestion

~

Suggestions for parents

Initiatives should be undertaken to educate parents and address their concerns.
Parents should exercise caution when choosing a class.

—_—

Suggestions for parents and
teachers

In-service training programs (or intervention programs) should be made more effective.
Parents and teachers should engage more closely with students and work collaboratively.
Every school should have a guidance service. Guidance activities should be carried out.

Students should be ensured access to support programs.

Collaboration among students, teachers, families, guidance counselors, and the RAM is essential.

Information regarding dyscalculia should be included in reading materials to raise awareness.

Teachers and guidance counselors should hold meetings.

Students' social integration with their peers must be ensured. Students should be provided with assistance to help them express themselves in class and
feel comfortable doing so.

Virtual classroom environments can be designed for students with special educational needs.

W = = = N = WA
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Suggestions for universities

Courses on special learning difficulties should be offered at the university level, both theoretically and practically. Efforts should be made to enhance
the quality of the teachers being trained and improve the awareness skills of teacher candidates.

Courses on teaching cognitive strategies should be included in special education programs and classroom teacher departments at universities.

Teacher candidates should be allowed to observe the training provided to students with learning difficulties in the support education room.

Suggestions for research topics
aimed at researchers

Studies should be intensified, and results must be implemented. Universities should collaborate with educational institutions.

The RTI model can be applied jointly in Turkish and Mathematics by employing an interdisciplinary approach, thereby revealing their interactions.
Research can be conducted with longer-term observations in the classroom environment, incorporating information related to family and home life.
Implementation of the study with a larger number of participants across different groups.

Investigating families' experiences with students with specific learning disabilities in subjects beyond mathematics.

Mathematics learning difficulties in older age groups or in individuals of various ages during the preschool period.

Ways to enhance teachers' awareness of dyscalculia

Studies on number sense

The impact of the application of solved examples on the attitudes of students with learning difficulties towards mathematics.

Research highlights the challenges faced by both teachers and students regarding reading.
The identification of students in Tiirkiye who experience difficulties in learning mathematics, their mathematical performance, the topics they struggle

with, and the solutions to these issues.
Conducting activities in the support education room
Descriptive studies can be conducted using cognitive and metacognitive strategies as a method of evaluation
Studies on teaching problem-solving strategies to mathematics teachers and other educators during the professional development process
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Table 5 (Continued)

Suggestion f
Research can be conducted to comparatively examine the impact of intervention programs on mathematical problem-solving skills in traditional |
education.
Implementing teacher practices for students with learning difficulties 1
The opinions of teachers regarding dyscalculia and their teaching practices aimed at students can be researched in various regions as well 1
Adapted solve this! strategy 1
Parents can receive training related to learning difficulties and distance education, while students and teachers can receive education regarding digital
literacy. :
Suggestions for the pandemic  Online individualized education programs that focus on appropriate teaching methods and materials for students with learning difficulties can be |
period developed. (for example, computer games)
Findings regarding EBA can be presented. Support points for EBA can be established for students without internet access. |
Regarding the starting age for school, children should not begin school before the age of 6. If families wish for their children to start school early,
Suggestions to the Ministry of ~ they should consult the opinion of the preschool teacher. School administrators may administer tests to students who start school before age 6. The 1
National Education Ministry of National Education should take measures concerning the application of these tests to students who will be starting school.
The elementary mathematics curriculum should incorporate a sense of numbers. 1
Other suggestions Software can be developed for computer typing to help students with learning difficulties become familiar with the keyboard. 1
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When examining the recommendations for researchers, it is noted that studies in this field need to be
increased, and suggestions regarding the transfer of results into practice and the collaboration between universities
and educational institutions are present in four studies. Eleven studies suggested that the research could be carried
out with larger participant groups and across different populations. Recommendations related to the pandemic
period predominantly encompass digital literacy, the EBA (Education Information Network), computer games,
and online educational programs. One study was examined within the scope of other recommendations. In the
2022 study directed at the MoNE, it was suggested that the primary education mathematics curriculum should
focus on number sense.

Findings Related to the Research Problem “What is the common definition of MLD?”

In the body of literature reviewed, certain studies focused explicitly on mathematics (e.g., dyscalculia,
mathematics learning difficulties), whereas others, although incorporating mathematics, were primarily situated
within the broader framework of specific learning disabilities (SLD) or included only a general definition of SLD.
Within the scope of this research problem, attention has been directed to the commonly employed definitions of
mathematics learning difficulties, with an emphasis on delineating both the shared and distinctive aspects of SLD
and mathematics learning difficulties.In some studies, rather than providing explicit definitions, detailed attention
was given to the characteristics of students experiencing mathematics learning difficulties (e.g., M1, M14). A
considerable number of studies drew upon the lexical meaning of dyscalculia as a basis for definition (e.g., M27),
while others extended these explanations by incorporating alternative definitional perspectives (e.g., M26). For
the purposes of this research problem, the analysis primarily concentrated on journal articles, as dissertations tend
to present an extensive range of definitions. The diversity of definitions identified is summarized in Table 6.

Table 6
Different Definitions Related to Dyscalculia

Definition
It is a brain-based disorder that involves mathematical cognition of the brain.
It is a disorder of number perception.
It is not a deficiency of intelligence.
It is not a sensory disorder or an emotional disorder.
It is not derived from socio-cultural and economic disadvantages.
It is not caused by insufficient education.
It is genetic (a structural disorder).
It is a defect in basic arithmetic skills or counting abilities.
It is at the behavioral, cognitive/neuropsychological, and neurological levels (a multidimensional disorder).
It is an unexpectedly low success/performance in mathematics.

—— = s e = N = N

In the study by Dogan-Temur et al. (2018) in M10, it was stated that dyscalculia is observed in children
with normal intelligence. “Mathematical disability, as a disorder of numerical competence and arithmetical skill
is manifest in children of normal intelligence” (Temple, 1992, p. 127). In the study by Olkun et al. (2015), the
authors reference Shalev's (2004) definition to express that dyscalculia is a brain-based disorder with the following
statement: "Genetic, neurobiological, and epidemiological evidence suggests that dyscalculia, like other learning
difficulties, is a brain-based disorder (Shalev, 2004)."

When examining the definitions of mathematical learning difficulties used in studies, it is noted that Kosc
first established the definition in 1974. These definitions were articulated by major institutions, including the APA,
WHO, and DSM-V, as well as by scholars such as Butterworth, Biittner and Hasselhorn (2011), and Shalev (2004).

Findings Related to the Research Problem; "How are the Density and Continuity of Keywords in Studies
Related to MLD?"

The term 'dyscalculia,' which refers to mathematics learning difficulties, appears most frequently in the
theses. Following that, the term "learning difficulties" is the next most commonly used. Since mathematics learning
difficulties fall within the realm of special education, this finding is to be expected. There is no key term present
in T1; therefore, it has not been included in the table. Figure 8 features a word cloud where the density of key
terms can be clearly observed.
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Figure 8
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The word cloud adds a visual element that enhances understanding of the research problem, allowing the
reader to interpret the information more effectively than a table. Figure 8 shows that the most prominent word at
the center of the word cloud is "dyscalculia." Among the 49 studies concerning mathematical learning difficulties,
the keyword "Dyscalculia" has been used most frequently. The term "dyscalculia" has also appeared in English
articles. Several keywords have been compiled in Turkish and English versions for this subproblem. As mentioned
in the theoretical framework regarding dyscalculia, the concept has various terminological expressions. While
some studies refer to this concept as dyscalculia, others categorize it under MLD or, more broadly, as learning
difficulties, specific learning difficulties, dyslexia, or dysgraphia. Despite the terminological differences, the core
of these studies has been centered around learning difficulties and dyscalculia, a form of mathematical learning
disability. In searching for data sources for the research, these keywords were also entered into search engines to
locate relevant documents. Therefore, it is reasonable that this research problem would yield such results. When
examining the word cloud, fractions stand out prominently. This result is surprising. Given the presence of other
learning difficulties, such as dyslexia and dysgraphia, it is normal for different learning difficulties to emerge as
keywords in the studies. Since dyscalculia is a disability that should be diagnosed early and most studies are
conducted with elementary school students, the keyword "classroom teacher" is prominently displayed in the word
cloud. Furthermore, "problem-solving," which appears in the problems of this research, has also been commonly
used as a keyword in the studies. The significance of problem-solving in relation to mathematical learning
difficulties has been addressed in the relevant sections of the research.

Findings Related to the Research Problem: "What is the distribution of studies related to MLD according
to their themes?
The distribution of studies related to MLD according to their themes is presented in Table 7
Table 7
Distribution Of Studies According To Themes

Theme

Diagnosis

Development of a mathematics achievement test
Teacher awareness

Parental experiences

Studies related to the pandemic
Number sense

Skills

Instructional practices

Use of mathematical language
Characteristics of students
Anxiety

A total of 49 studies related to MLD have been examined. Among these studies, the theme of 20 of them
is instructional practices. Studies coded T31 and T25 involve the design of an instructional system. T11 is related
to a support education program. An instructional experiment was conducted in T8. In T6, instruction focused on
addition and subtraction was carried out. T19 is based on the adapted version of Solve This! strategy. The theme
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of T20 pertains to teachers' classroom practices. T40 is related to virtual reality. All of these studies have been
written under the theme of instructional practices. Subsequently, 13 studies concentrated on student characteristics.
For example, in the study coded T18, students’ academic achievement levels were analyzed within the context of
this theme. The studies coded T1, M19, M28, T14, T21, and T32 have compared students with MLD to other
students, providing insights into the characteristics of these students. Therefore, this theme category has been
evaluated under this context. There are seven studies related to teacher awareness. Studies coded T9, M49, M3,
M39, T7, M21, and T16 yield results concerning teacher awareness. There are two studies related to skills and
number sense. There is one study related to the themes of mathematical achievement test development, the
pandemic, mathematical language usage, and anxiety. The discrepancy between the total number of studies and
the sum of frequencies is due to some studies being categorized under both themes. For example, M14 examines
the effectiveness of using solved examples in teaching problem-solving skills. This study has been evaluated in
both the skills and instructional practices categories. In the other study coded M21, teacher opinions about students
and information regarding student characteristics were collected. As a result, it has been classified under the theme
of student characteristics. Additionally, since results related to teacher awareness were also revealed, the frequency
in the teacher awareness category has been increased by 1. Other studies categorized under both themes include
T26, M37, and T14.

Discussion

This research examined the distribution of studies related to MLD by year. Although there has been an
increase in the number of studies in recent years, no consistent patterns have been observed. Deveci and Kog
(2020) also state in their study that there have been fluctuations in published articles on learning difficulties after
2015. It is noteworthy that the number of studies increased in 2018, 2019, 2020, and 2022, with 2019 recording
the highest number of studies. This increase can be attributed to the more widespread use of technological
education and the increasing distribution of neuroscientific applications. It is seen that the time spent on brain
imaging techniques and executive activities has increased, and the field has become more interdisciplinary. This
situation shows that not only pedagogical but also therapeutic and neuropsychological perspectives have become
important in the field. Ceylan et al. (2022) found upon examining studies on learning difficulties in Tiirkiye by
year that there has been a concentration of research in this field since 2014. No studies are recorded in the specified
databases between 2002 and 2010. Simsek and Arslan (2022) also indicated a lack of studies between 2007 and
2012. As a result, it can be said that difficulties in learning mathematics have an 11-year history in Tiirkiye.

When the distribution of studies by type was examined, it has been seen that the number of articles is
higher than that others. It was noteworthy that master's theses also outnumber doctoral theses; the number of
articles is approximately twice that of doctoral theses. This might be due to the fact that the number of master's
programs in Turkey is higher than that of doctoral programs and the limited number of special education
departments in the 2000s. Doctoral and master's theses were seen in the period after 2015, with the number of
articles becoming more prominent in 2020 and 2022 (Ceylan et al., 2022).

Upon analyzing the distribution of research methods utilized in the literature under study, it was noted
that certain authors did not provide details regarding the research methods or designs implemented in their
research. This result is consistent with the findings of Simgek and Arslan (2022). This situation, categorized as a
methodological deficiency, is thought to have arisen from researchers' lack of knowledge or failure to give
necessary importance (Simsek & Arslan, 2022). Of the 49 studies, 21 were qualitative, 21 were quantitative, and
7 were conducted using a mixed method. The limitations of standard data collection tools in evaluating academic
skills related to learning difficulties in our country may have directed researchers toward qualitative studies
(Ceylan et al., 2022). When examined from the perspective of research methods, it was observed that qualitative
approaches were predominant, with most studies being carried out through classroom observations, teacher
interviews, or case studies. This situation shows that qualitative data is still important in understanding the
individual and contextual dimensions of mathematical learning difficulties. However, the scarcity of quantitative
and especially experimental studies reveals that cause-effect relationships related to MLG have not been
investigated sufficiently. However, in order to develop effective intervention programs, causal relationships need
to be revealed more clearly. In this context, increasing mixed-method studies can make significant contributions
to the field.

Research suggests that quantitative methodologies are commonly used in studies investigating articles
and theses within special education (Ceylan et al., 2022; Deveci & Kog, 2020). This discovery is inconsistent with
the outcomes of the present study. In another study focusing on articles in the field of special education (Y1ldiz et
al., 2016), a predominant number of publications were found to employ a survey model as their primary research
methodology. Nevertheless, out of 21 studies surveyed, only 2 utilized the survey model.

In analyzing data collection tool distribution in the reviewed studies, interviews were the most frequently
utilized method. Following this, 13 studies were categorized under tests and achievement tests. In the observation
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category, there are 12 studies; in the documents category, there are 8 studies; and in the measurement/evaluation
tools category, there are 7 studies. The distribution of the studies based on sample sizes has been analyzed in three
sections: sample size, group type, and class level. When studies related to mathematical learning difficulties are
examined based on sample sizes, it is noticeable that the majority have sample sizes ranging from O to 25. There
are 3 studies, each with sample sizes between 26-50 and 76-100; 2 studies with sample sizes between 51-75; 1
study each with sample sizes between 101-125 and 126-150; and 10 studies with sample sizes exceeding 200. The
prevalence of studies with sample sizes greater than 200 is noteworthy. On the other hand, considering the studies
conducted on the prevalence of learning difficulties (Barahmand, 2008; Desoete et al., 2004; Kosc, 1974; Reigosa-
Crespo et al., 2012), this number is quite normal. The second part of this subproblem pertains to the type of sample
group.

Upon analyzing the samples from the studies concerning the group composition, it was noted that most
of them were carried out with student participants. The sample of 35 studies consisted solely of students. This
finding aligns with the study by Ceylan et al. (2022), which indicated that more research had been conducted on
at-risk children. There are 9 studies involving teachers or teacher candidates, 2 studies that included both teachers
and students, 2 studies with parents, 1 study involving a student and a mother, and 1 study that consisted of a
student, a teacher, a psychologist, and a special education professional.

The vast majority of studies were conducted with primary school students. One possible reason for this is
that identifying mathematics learning disabilities at an early age has a significant impact on individual achievement
(Simsek & Arslan, 2022). The ranking includes studies conducted with secondary school students and at both
primary and secondary school levels. No studies were found at the high school level. However, mathematical
learning difficulties can be a lifelong problem and this situation can provide clues about how education policies
should be organized in transitions between levels. In this context, it would be appropriate to conduct longitudinal
studies covering wider age groups.

Upon reviewing the data analysis methods used in the studies, it can be observed that the majority were
analyzed through content analysis. Statistical methods based on inference were utilized in 13 of them. Descriptive
analysis was conducted in 12 studies. Graphical analysis was utilized in three studies. There is one study each
pertaining to internal consistency analysis, qualitative analysis, systematic analytical approach, inductive
technique, micro-macro analysis, cross-case analysis, Miles-Huberman model, theme analysis, and focus group
analysis methods. This indicates a considerable diversity in the data analysis methods across the studies. Regarding
the findings from the reviewed studies, eight studies indicate that teachers are unaware of the concept of
dyscalculia. A similar finding was noted in three studies, which stated that teachers lack the knowledge to address
dyscalculic children. Due to insufficient training before and during their service, teachers are unsure how to
respond to specific learning difficulties (Altun & Uzuner, 2016). Furthermore, Saygili (2017) highlights that even
when teachers understand what dyscalculia is, they often do not know how to support affected students or access
relevant resources. Thus, the findings of these studies conducted with educators are considered typical.

When examining the distribution of recommendations from the studied works, it is evident that various
suggestions have been made for teachers, parents, school administrators, and researchers working in the field, and
these recommendations continue to be included in studies even ten years later. Recommendations for the
development of curricula and teaching methods appeared in five studies. Despite the passage of seven years, the
same recommendation was made in another study. The suggestion for in-service teacher training has been present
in nearly every study conducted between 2011 and 2022, with fourteen works including this recommendation. A
study indicated that teachers with a high awareness of learning difficulties positively affected the diagnosis process
(Dogan-Temur & Korkmaz, 2021). When looking at the recommendations given in the studies over the years, it is
noteworthy that the same suggestions are still being made. Despite eleven years passing, it has been expressed that
the challenges remain the same, and the recommendations have not changed; however, recent studies show no
actions have been taken to address these issues. Due to the superficiality of the education received at the university
level, it has been observed that teachers lack experience when encountering students with specific learning
difficulties (Altun & Uzuner, 2016). This was attributed to a decision made by the Council of Higher Education in
2016, which consolidated the fields of education for mentally, hearing, and visually impaired individuals, along
with the education of gifted students, under the umbrella of special education departments (Ceylan et al., 2022).

Consequently, Ankara University and Eskisehir Osmangazi University have established specialized
expertise in addressing specific learning difficulties in special education. On the other hand, despite various
training being provided for the professional development of teachers during the pandemic in Tiirkiye, no activities
have been undertaken regarding the education of students with learning difficulties or their parents (Filiz & Giines,
2022). The Ministry of National Education should organize seminars for teachers on intervention programs for
students with dyscalculia (Alkan-Nurkan & Yazici, 2002). Educators are encouraged to stay informed on
advancements in this field. This suggestion was part of a study with a comparatively small sample size. It is crucial
for teachers to stay informed about developments in their field in order to enhance their awareness, recognize their
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students, and act consciously in any situation. Significant developments have occurred over the years regarding
the diagnostic criteria for learning difficulties; however, problems still persist in Tiirkiye (Ceylan et al., 2022). The
lack of measurement tools in diagnostics is the most significant factor contributing to this situation (Filiz, 2021).
The shortage of trained staff, especially the limited expertise of classroom teachers working in the early education
years-critical for diagnosis-creates additional challenges (Altun & Uzuner, 2016; Ceylan et al., 2022). This
recommendation was made not only for teachers but also for parents in four studies. It is essential for parents to
receive education and enhance their awareness. The teacher must constantly communicate with the student,
parents, and guidance services while closely attending to the student (Altun & Uzuner, 2016).

In the studies examined, it has been determined that similar definitions are used in most works when
examining the distribution of definitions of mathematics learning difficulties. These definitions have been defined
by the APA, WHO, DSM-V, Butterworth, Biittner, Hasselhorn (2011), and Shalev. When analyzing the density of
keywords, the term "dyscalculia" has been used most frequently. In the findings section, upon examining the word
cloud, the terms "specific learning disability," "mathematics learning disability," "primary school," and "class
teacher" stand out prominently.

Upon examination of the distribution of themes in the reviewed studies, it was found that the most
common type of study, with 20 instances, focused on instructional interventions for students with mathematical
learning disability. In the study coded T31, a web-supported learning system was implemented, while in the study
coded T25, instructional design was conducted using realistic mathematics education. In T11, a supportive
education program was implemented; in T8, an instructional experiment was conducted; in T6, teaching focused
on addition and subtraction was carried out; and in T19, instructional applications were based on the Adapted
Solve This! strategy. T20 examined teachers' practices in the classroom. Thirteen studies related to student
characteristics were identified. M21 provided information indicating that students experience difficulties in daily
life, while M27 highlighted their tendencies to behave submissively. Seven studies focused on teacher awareness.
It was revealed that teachers lack sufficient knowledge regarding dyscalculia. There are five studies concerning
diagnosis. It is important to consider several key points, such as early and accurate diagnosis, in identifying
learning disabilities (Deveci & Kog, 2020). Therefore, the same can be said for MLD. Consequently, studies
focused on identifying students with MLD are also significant for children's academic success. Two studies
pertained to skills. There are two studies related to number sense. Number sense in children with dyscalculia is
crucial for performing calculations in writing, making estimates, and carrying out mental arithmetic. Nevertheless,
the progression of number sense understanding in diagnosed student tends to be more unpredictable in comparison
to their typically developing peers (Dogmaz-Tunali & Yildiz-Demirtas, 2022).

While the reviewed studies predominantly focus on technological interventions and tools in supporting
students with learning difficulties, it is equally important to consider insights from neuroscience in understanding
and addressing challenges such as dyscalculia. Advances in cognitive neuroscience have increasingly illuminated
the neural mechanisms underlying mathematical learning and difficulties, providing a biological basis for targeted
interventions. Neuroscientific studies highlight the importance of brain plasticity and cognitive processes,
including working memory, attention, and executive functions, in mathematical problem-solving. Integrating these
findings with educational strategies beyond mere technological applications can enhance the effectiveness of
interventions by tailoring them to the neurocognitive profiles of learners. Therefore, future research and practice
in Tiirkiye should aim to bridge technological approaches with neuroscience-informed methods to create holistic,
evidence-based frameworks for supporting students with MLD.

For this reason, interventions designed to improve the number sense of children with dyscalculia are
crucial for both parents and teachers. There is only one study that incorporates parental experiences. Families play
a significant role in the diagnosis of mathematical learning disability and in the education of students. Therefore,
future studies should provide more emphasis on families (Simsek & Arslan, 2022). One study related to anxiety
examined the relationship between the mathematical success of students with and without MLD and their
mathematical anxiety. It is a fact that the vast majority of students experience general mathematical anxiety.
Research shows that children with mathematical learning disability experience more anxiety compared to students
who perform normally (Mutlu, 2019). However, it is noteworthy that only one study regarding this topic was found
in the databases reviewed. There is one study related to the use of mathematical language. One study was conducted
concerning the pandemic. Additionally, there is one study aimed at developing a mathematics achievement test.

In the analysis of instructional strategies designed for students, it was observed that twenty studies are
categorized within this theme. One study designed instruction supported by realistic mathematics education. In
another study, a support training program was developed. In yet another study, an instructional experiment was
conducted based on learning roadmaps related to length. The common goal of these studies is to implement
alternative teaching methods distinct from traditional instruction and to discuss the results. Lesson plans supported
by realistic mathematics education have been proven effective. Another study observed that students succeeded at
their respective grade levels due to the application. Such methods have helped students experience a sense of
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accomplishment and build self-confidence. Since mathematics can be learned through experiential and practical
application, even children with learning difficulties can internalize mathematical concepts without relying solely
on memorization. Teachers of students with MLD should also incorporate such instructional practices into their
classrooms. Especially considering the selection examination system in our country, problem-solving skills are of
great importance. Students often struggle with problem-solving, which encompasses many processes such as
reading comprehension, using mathematical expressions, symbolizing, and performing arithmetic operations.
Therefore, effective implementation of instructional practices and problem-solving strategies, which are crucial
for improving students' academic success, can positively change students' attitudes toward mathematics. This
approach can foster peer collaboration and, alongside a materials-supported classroom climate, ensure that students
remain actively engaged in the learning process.

In light of the findings, it is also worth opening a discussion on how differentiated instruction-highlighted
as a central element in Tiirkiye’s newly introduced “Tiirkiye Yiizyili Maarif Modeli”- can address the needs of
students with specific learning difficulties such as dyscalculia. The model's emphasis on flexible content delivery,
process-oriented learning, and diversified assessment practices aligns with international trends that increasingly
advocate for inclusive and personalized learning environments. Worldwide, educational systems are moving
toward data-driven, learner-centered approaches that acknowledge neurodiversity and encourage the
implementation of universal learning design. In this context, Tiirkiye must continue to invest in teacher training,
evidence-based classroom strategies, and inter-professional collaboration to ensure that students with dyscalculia
are not only identified early but also supported effectively within mainstream classrooms. Integrating the principles
of differentiated instruction into both policy and practice will be key in closing the gap between inclusive ideals
and actual implementation.

Limitations and Recommendations
This section outlines the study's limitations and provides recommendations.

1. This study is confined to articles, master's theses, and doctoral dissertations in our country. It can be noted
that research on MLD in Tirkiye is still limited (Simsek & Arslan, 2022). Therefore, conducting
additional studies in this field is recommended to increase the validity of the scope and to present a more
comprehensive understanding of the issue.

2. Grey literature, such as reports, policy documents, and unpublished theses, was excluded.

3. This study included only sources written in Turkish. As a result, relevant international literature that has
not been translated into Turkish was excluded from the analysis.

4. The research focused exclusively on primary and lower secondary school samples. Studies involving high
school and preschool populations were excluded.

5. Family-oriented studies were only minimally represented. Therefore, conclusions regarding the role of
families remain limited in scope.

6. The study examined publications from 2002 to 2022, and more recent publications were not included.
Therefore, the most up-to-date developments and new approaches may fall outside the scope of the study.

7. The analysis was mostly limited to content and descriptive analysis methods. More comprehensive
methods, such as meta-analysis or quantitative synthesis, were not utilized.

8. Identifying these limitations is important for a more accurate assessment of the research scope and the
generalizability of the findings. Furthermore, future research could consider the following
recommendations: incorporating international databases and studies in various languages, employing
quantitative and meta-analytic methods, and conducting a more in-depth investigation of teachers’ and
educators’ experiences.

9. There are terminological differences related to dyscalculia. Mathematics educators can reach a consensus
on this matter.

10. The causes of dyscalculia have not yet been fully determined (Mutlu, 2021). The lack of a definitive
understanding of the causes of dyscalculia complicates the establishment of a consensus among
researchers regarding valid diagnostic tools and effective intervention methods. Additionally, the search
for valid tools and methods related to dyscalculia in the literature is not yet complete (Faulkenberry &
Geye, 2014). Without clarity on its etiology, studies may vary widely in their theoretical frameworks,
assessment criteria, and methodological approaches, leading to inconsistencies and difficulties in
comparing results across research. This fragmentation hinders the development of standardized practices
and evidence-based interventions, underscoring the need for coordinated and up-to-date research efforts
in the field. Therefore, our country should have a consensus to conduct up-to-date studies in this field.
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11. Upon reviewing the studies, it was found that none included samples from preschool or high school. Since
children are introduced to numbers early, studies can be conducted with preschool children.

12. The findings of this research are significant for researchers, educators, the Ministry of National Education,
and students engaged in this field of study. Although the results analyze the distribution of studies
conducted on mathematical learning difficulties, they also provide clues regarding which studies are
needed. Due to the research, the number of studies conducted with families has been limited. More studies
can be conducted focusing on parents' awareness and observations. Research can prioritize work related
to the diagnosis of mathematical learning difficulties.

13. A strong foundation in number sense is crucial for children's mathematical reasoning development.
Therefore, intervention programs aimed at developing number sense need to be increased.

14. Teachers who work with students with learning difficulties can adapt the instructional practices within
the theoretical framework to their programs and teaching processes.

15. Mathematics is a subject that causes anxiety among students. This situation can be even more challenging
when considering students with dyscalculia. However, there is a perceived scarcity of research on the
topic of anxiety. As a result, studies can be executed to examine the effects of modern teaching methods,
like computational technology, on the levels of anxiety in students. This research moves away from the
traditional teaching methods experienced by students with dyscalculia.

16. One of the research findings was that teachers or teacher candidates do not fully understand the concept
of dyscalculia. Despite special education courses related to learning difficulties in various departments,
such as Mathematics Education, Primary School Mathematics Education, Preschool Education, Science
Education, and Physics Education, in universities, courses specifically focused on mathematical learning
difficulties could be offered as elective courses for mathematics educators.

17. Among the most frequently suggested recommendations derived from the results is that teachers should
receive training. There may be a positive correlation between increasing teacher training and enhancing
children's academic success with dyscalculia. Furthermore, there could be a relationship between teachers
receiving training on instructional interventions and reducing students' math anxiety. Conducting studies
in this direction could contribute to the literature.

18. Teachers are more successful when they implement activity-based mathematics instruction for students
with MLD. However, they cannot provide effective mathematics instruction due to a lack of materials in
schools (Sezer & Akin, 2011). Schools should provide material support for students with learning
difficulties. To facilitate deep learning without rote memorization, materials such as the TouchSay
arithmetic tablet, base-ten blocks, and information-communication technology should be utilized (Mutlu,
2021).
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Appendix
Study Code
Study Title of the studies Author(s)
code
T1 Ogrenme giicliigii olan ve olmayan dgrencilerin toplama ve ¢ikarma islemlerindeki Ozlem Altindag-
performanslari Kumas
™ Rt1 mf)dehr.nn O.Z?l. E:.gl.tlnjle gereksml‘ml olan 5. Smif 6grencilerinin matematik 6grenmeleri Yusuf Olmez
_tuzerindeki etkililifinin incelenmesi
T3 Ilkogretlm birinci kademede matematlk‘te.o‘grenr.ne giicliiklerinin taranmasi amaciyla Veli Emre Kurtca
matematik basar test bataryasinin gelistirilmesi
T4 Bilgisayar destekli ohgret_njn mjaterygllen‘nm_ n}at_ematlk 6grenme giicliigii yagayan 6grencilerin Yilmaz Mutlu
say1 algilama becerileri izerindeki etkilerinin incelenmesi
Ozel 63renme giigliigii olan dgrencilerin iki basamakli matematiksel rutin problem ¢dzme <
T5 o . . . T Sila Dogmaz
performanslarmi gelistirmede diyagram yontemi kullanimimin etkililigi
T6 Diskalkulik 8grencilere toplama ve ¢ikarma gretimine ySnelik bir eylem arastirmasi Beyza Kog
T7 Ilkokul_ogrer}cﬂer}nlg matemauk_ ogrenme giigliigliniin sinif 6gretmenlerinin gozlem ve Hakan Kagar
deneyimlerine gore incelenmesi
T8 Ogrenme giicliigiine sahip dgrencilerin uzunluk kavramina iliskin grenme yol haritalar1: Dilsad Giiven-
Ogretim deneyi Akdeniz
T9 Promoting primary school teachers’ awareness of dyscalculia Meltem Karasakal
T11 Matematik Ggrenme guﬁ:lugu"rlsk_ gn}bu olan bir dérdiincii sinif 6grencisi igin destek egitim Nese Uygun
programi gelistirilmesine yonelik bir eylem arastirmasi
T12 Destek egltm}.o'das.}{lda gorev ala}n oglit.etmennlern} oz'el ogrenme giicliigii olan 6grencilerle Rabia Aydm-Dalga
_yaptiklari egitim 6gretime iliskin gdriis ve Gnerileri
T13 Ozel dgrenme gl.lgl'ugq olar} ogrencilerin egitiminde artirilmis gergeklik teknolojisiyle Duygu Isik
zenginlestirilmis iceriklerin kullanimi
Ogrenme giicliigii olan dgrenciler ile diisiik ve ortalama basarili olan 6grencilerin matematik
T14 problemi ¢ozerken kullandiklar bilissel stratejiler ile iistbiligsel islevler arasindaki iliskilerin ~ Ufuk Ozkubat
incelenmesi
T15 qu;ztlt:;f;sll( ogrenme giigliigiine sahip bireylerin belirlenmesine yonelik model gelistirme Serkan Costu
T16  1lkdgretim matematik gretmen adaylarinin diskalkuliye iligkin gdriisleri Bilal Baldemir
T17 Matematik ogrenme'gug:lug}l yasayan ilkokul 6grencilerine yonelik dgretim Alperen Avet
Uygulamalarmin degerlendirilmesi
T18 Ozel 6grenme giicliigii olan ilkokul 4.smnif 6grencilerinin matematik dersi geometri 6grenme Emrullah Seving
alanindaki akademik basari diizeylerinin incelenmesi
< oo . . - . .
T19 U}iarlanmls bl.m'u ¢oz! Stl”.at.e_]ISI nin 6grenme gligliigli olan 6grencilerin matematik problemi Nurgiil Gencan
_¢0zme becerisindeki etkisi
T20 Ozel ogreI.lmnevgu(;lugung sghlp og?e.ncﬂerm bulundugq kaynastlrma smiflarinda ortaokul Derya Kasap-Erdal
matematik 6gretmenlerinin sinif i¢i uygulamalarinin incelenmesi
5. Smif matematik 6gretmenlerinin kesirlerle iglemler alt 6grenme alaninda 6grenme
T21 gii¢liigiine sahip 6grenciler ve normal 6grenciler igin sinifta olusturmay1 amagladiklart Hava Oksiiz
_sosyomatematiksel normlar )
T23 Ozgiil 6grenme gligliigii olan dgrencilerin ¢arpma islemi akicilig1 becerisinde islem ailesi ve Omer Faruk
oku-yaz-karsilastir 6gretim yontemlerinin etkililik ve verimliliklerinin karsilagtirilmasi Sertdemir
T24 Ozel 6grenme giigliigii olan 6grencilere kesirlerin 6gretiminde somut-yar1 somut-soyut Hasan Hiiseyin
Ogretim stratejisinin etkililigi Yildirim
T25 Matematik 0grenme ggclugu riski olan ogrer‘1c1ler i¢in gercekei matematik egitimi ile 6gretim Tunahan Filiz
tasarim modeli gelistirme, uygulama ve degerlendirme
T26 Bilgisayar destekli matematik dgretiminin 6grenme giicliigii olan 6grencilerin say1 hissi, Sila Dodmaz
_matematiksel Ustbilis farkindalik ve 6z yeterlilik algist tizerindeki etkililigi J
T31 Ogrenme gu'gh.lg'u yasayan 1.-3. siif ogret}cﬂerl igin we‘p destekli uyarlanabilir 6grenme Sinan Hopcan
sistemi gelistirilmesi, uygulanmasi ve degerlendirilmesi
T32 Matematik 6grenme guglug_u_ (dlskalkull) hastalar1 ve saglikli kontrollerde say1 isleme ipek Celikag
performansinin degerlendirilmesi
T40 Sanal gerceklik uygulamalarinin 6grenme giicliigii yasayan dgrencilerin matematik Adile Degirmenci-
basarilarma etkisi Kurt
M1 Matematik 53 Hcliis hip ilkokul 83 L £ ort da incel . Esin Acar
atematik 6grenme giigliigiine sahip ilkokul 6grencisinin smif ortaminda incelenmesi Aylin Higde
M3 Matematik 6gretmenlerinin matematik 6grenme giigliigii (diskalkuli) farkindaliklarinin %Ajrllg;iAlkan_
belirlenmesine iliskin bir durum ¢aligmasi
Ersen Yazici
B e . TR . . . Ozlem Dogan-
M9 Oz_el ogrenme giicliigli olan ¢cocuklarin matematik 6grenme siirecine iliskin veli deneyimleri: Temur, Nurdan
bir durum ¢aligmasi Korkmaz
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code

Title of the studies

Author(s)

M10

M14

Ml6

M18

M19

M20

M21

M26

M27

M28

M29

M30

M31

M37

M39

M44

M45
M48

M49

Teachers and parents’ perception about learning difficulties in mathematics: a case
study

Ogrenme giicliigii gosteren dgrencilere problem ¢dzme becerilerinin dgretiminde
¢oziimlii drnekler uygulamasinin etkililigi

Ogrenme giicliigii yasayan ilkokul dgrencilerinin pandemi siirecindeki matematik
6grenme ve 6gretme deneyimlerine bir bakis

Ogrenme giicliigiine sahip ve isitme engelli 6grencilerin ac1 kavrayislari

Zero 1n arithmetic operations: a comparison of students with and without learning
disabilities

Mathematical language of students with learning disabilities in the context of length

Diskalkuli yasayan dgrencilere iliskin 6gretmen goriislerinin degerlendirilmesi

Matematik 6grenme giicliiglinii tanilamada yeni bir model 6nerisi: ¢oklu siizgec
modeli

Matematik 6grenme gii¢liigiinii yagayan ortaokul d6grencilerine yonelik bir durum
calismasi

Investigating clock reading skills of third graders with and without dyscalculia risk

Temel say1 isleme gorevleri kullanilarak matematik bozuklugu riskli 6grencilerin

belirlenmesi

Temel say1 yeterliklerindeki eksiklikler ilkgretim 6grencilerinde diigiik matematik
basarisina neden olabilir

Psychometric properties of a screening tool for elementary school student’s math
learning disorder risk

Developing number sense 1n students with mathematics learning disability risk

Teachers’ opinions about dyscalculia seen 1n the students between the ages of 6—14
5-9 yas grubu i¢in tablet bilgisayar destekli diskalkuli tarama bataryasi’nin ayirt
ediciligi incelenirken kesme puan1 temelli iki kriterin karsilagtirilmasi

Using computer for developing arithmetical skills of students with mathematics
learning difficulties
Math anxiety in students with and without math learning difficulties

We asked teachers: Do you know what dyscalculia is?

Ozlem Dogan-Temur,
Sedat Turgut, Kemal
Ozdemir

Deniz Dagseven
Emecen

Tunahan Filiz, Goniil
Glines

Dilsad Giiven-
Akdeniz, Nejla
Giirefe, Ahmet Arikan
Dilsad Giiven-
Akdeniz, Esra Selcen
Yakici Topbas, Ziya
Arglin

Dilsad Giiven, Ziya
Argiin

Mihriban
Hacisalihoglu-
Karadeniz

Yilmaz Mutlu, Levent
Akgiin

Yilmaz Mutlu, Thsan
Séylemez, Levent
Akgiin

Yilmaz Mutlu, Ebru
Korkmaz

Sinan Olkun, Zeynep
Akkurt-Denizli
Sinan Olkun, Arif
Altun, Sakine Goger
Sahin, Zeynep
Akkurt-Denizli
Sinan Olkun, Arif
Altun, Sakine Goger-
Sahin, Galip Kaya
Mehmet Hayri Sari,
Sinan Olkun

Sinem Sezer, Ayga
Akin

Banu Cang6z, Sinan
Olkun, Arif Altun,
Funda Salman
Yilmaz Mutlu, Levent
Akglin

Yilmaz Mutlu
Yilmaz Mutlu, Emir
Feridun Caligkan, Ali
Fuad Yasul
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