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ONsOz

Sunus

Matematik 6grenme gucliguy, yalnizca sayilarla kurulan bir iligkinin degil, cocugun kendine duydugu
guvenin de sinandigi bir alandir. Bu guglugun fark edilmesinde, anlagiimasinda ve asilmasinda ailenin
rolt, alan yazinin her gegen yil daha gérunar kildigr bir gergektir. IV. Uluslararasi Matematik Ogrenme
GUglugu Kongresi'ni bu yil “Matematik Ogrenme Guglugunde Aile” temasiyla dizenlememizin nedeni
budur.

Kongremizde sunulan c¢alismalar; erken tanllamadan mudahale tasarimina, ev matematigi
ortamindan égretmen bilgisine, politika karsilastirmalarindan vaka ¢aligmalarina uzanan genis bir
yelpazede yer almaktadir. Bu kitap, s6z konusu ¢aligmalarin 6zetlerini bir araya getirerek hem kongre
katilimcilari hem de alanda ¢alisan arastirmaci, égretmen ve aileler igin kalici bir basvuru kaynagi
olmayr amaglamaktadir.

Ozetler, yazarlarinin génderdigi metinler esas alinarak yayimlanmistir; igerik sorumlulugu yazarlara
aittir. Kongrenin gergeklesmesinde emegi gegen bilim ve duzenleme kurulu Uyelerine, hakemlerimize,
gonullt égrenci ekibimize ve destekgi kuruluglarimiza tesekktr ederiz.

PREFACE

Foreword

Mathematics learning difficulty is an area in which not only a child’s relationship with numbers but also their
self-confidence is tested. The role of the family in recognising, understanding and overcoming this difficulty
is a reality that the literature makes increasingly visible. This is why we have organised the 4th International
Congress on Math Learning Difficulties around the theme “Family in Mathematics Learning Difficulties”.

The studies presented at our congress range widely: from early identification to intervention design, from the
home mathematics environment to teacher knowledge, from policy comparisons to case studies. This book
brings together the abstracts of these studies and aims to serve as a lasting reference for congress
participants as well as for researchers, teachers and families working in the field.

Abstracts are published on the basis of the texts submitted by their authors; responsibility for the content
rests with the authors. We thank the members of our scientific and organising committees, our reviewers,
our student volunteers and our supporting institutions.

Prof. Dr. Yilmaz Mutlu - Prof. Dr. Eylp Sevimli
Kongre Baskanlari - Congress Chairs
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Diskalkuli Dernegji, alaninda uzman akademisyenlerin 6nculiginde 2017 yilinda Mus’ta kurulmustur ve
Tarkiye'de diskalkuli alaninda kurulan ilk dernektir. Dernegdin bunyesinde akademisyenlerin yani sira
6zel egitim uzmanlari, matematik 6gretmenleri ve sinif 6gretmenleri yer aimaktadir. Bu bilesim, bilimsel
birikimle sinif deneyimini bir araya getirerek matematik 6grenme gugluga yasayan bireyler igin kanita
dayall egitsel mudahale ortamlari gelistirmeyi hedefler.

“Herkes matematik 6grenebilir!” ilkesiyle yola cikan dernek; toplumda ve egditim camiasinda
farkindalik galismalari yaratmekte, egitimcilere yonelik diskalkuli editici egditimleri dizenlemekte, basili
ve dijital yayinlar hazirlamakta ve bilimsel bir dergi gikarmaktadir. Uluslararasi Matematik Ogrenme
Guglugu Kongresi (IC-MLD) de dernegin duzenledigi etkinliklerin baginda gelir; bu yil dérdincusi
istanbul Medeniyet Universitesi ev sahipliginde gergeklestiriimektedir.

Diskalkuli Dernedi Avrupa Disleksi Dernegi (EDA) Uyesidir. Dernegin ¢aligmalari, matematik 6grenme
guclugunin erken fark edilmesi, dogru degerlendiriimesi ve etkili bicimde desteklenmesi ekseninde;
o6gretmenler, aileler ve arastirmacilar arasinda kdéprt kurmayr amaglar.

DYSCALCULIA ASSOCIiATIiON OF TURKIYE

About the Association

Founded in 2017 in Mus by a group of academics, the Dyscalculia Association is the first association in
Turkiye dedicated to dyscalculia. Alongside academics, its members include special education specialists
and mathematics and classroom teachers, bringing scientific knowledge and classroom experience
together to develop evidence-based intervention settings for learners with mathematics learning difficulties.

Guided by the principle “Everyone can learn mathematics!”, the association carries out awareness work,
organises trainer training programmes on dyscalculia, produces publications and a scientific journal, and
hosts the International Congress on Math Learning Difficulties (IC-MLD). It is a member of the European
Dyslexia Association (EDA).

diskalkulidernegi.org - info@icmld.com
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Turkiye'de Diskalkuli: Akademik Basari Olguti Altinda Sessizlesen
Zihinler ve Anlam Kaybi

Volkan Karakegili*

Diskalkuli Dernegi

OZET

Modern egitim modelinde matematiksel yetkinlik, yalnizca akademik bir basart alani degil; ayni
zamanda bireyin biligsel yeterliliginin, zek& dizeyinin ve toplumsal kabulinin temel gdstergesi olarak
goérulmektedir. Turkiye'deki sinav odakli egitim sistemi ve rekabet¢i akademik yapi, diskalkuli
(matematik égrenme guclugu) yasayan bireyler icin bu nérobiligsel farkliigi sosyolojik bir diglanma
dalgasina ve derin bir kimlik krizine doénusttrebilmektedir. Bu c¢alismanin amaci, Turkiye'deki
sosyokulturel yapi, merkezi sinav baskisi ve akademik basari dlgutlerinin diskalkulili gocuklar ile aileleri
Uzerindeki psikososyal etkilerini egitim sosyolojisinin kuramsal c¢ergevesi Uzerinden derinlemesine,
gelisimsel ve elestirel bir bakig agisiyla analiz etmektir. Arastirmada nitel arastirma yaklasimlarindan
literatdr taramasi ve kavramsal analiz yéntemi birlikte kullaniimistir. Egitim sosyolojisi, néropsikoloji, 6zel
egitim ve egitim politikalari literatart disiplinlerarasi bir sentezle ele alinmistir. TUrkiye'deki egitim
pratikleri, okul iklimi ve aile tutumlari; Emile Durkheim’in kolektif biling ve anomi, Max Weber'in burokratik
rasyonalizasyon ve "demir kafes” ile Pierre Bourdieu'nun habitus, kultirel sermaye ve "sembolik siddet”
kavramlari ekseninde butincul bir sosyolojik ¢dézimlenmeye tabi tutulmustur. Yapilan analizler,
matematik basarisi odakl kolektif bilincin diskalkulili bireyleri sistem disina iten yapisal bir diglanma ve
eleme mekanizmasi olusturdugunu géstermektedir. Sinav merkezli burokratik yapi, 6grenme guclugu
ceken 6grenciyi kendine 6zgU nitelikleri olan bireysel bir 6zne olmaktan ¢ikararak yalnizca élgulebilir
performans verisine ve test netlerine indirgemektedir. Ailelerin matematigi dikey sosyal hareketlilik ve
sinif atlama araci olarak gérmesi, ¢cocuk Uzerinde yodun bir pedagojik baski olusturarak 6grenilmis
caresizlik, okul stresi ve matematik kaygisini pekistirmektedir. DUsUk sosyo-ekonomik duzeydeki bu
tablo, kurumsal farkindalik eksikligi ve tani sureglerini geciktiren pedagojik yetersizliklerle birleserek var
olan toplumsal egsitsizlikleri derinlegtirmektedir. Diskalkuli, yalnizca bireysel, biyolojik veya tibbi bir
yetersizlik degil; kulturel, sosyolojik ve yapisal boyutlari olan ¢ok katmanli bir olgu olarak ele alinmaldir.
Tuarkiye YUzyll Maarif Modeli'nin (TYMM) baglam temelli, esnek ve beceri odakli yeni élgme-
degerlendirme yaklagimi ile farklilagtiriimig égretim vizyonu bu sistemsel dénisim igin kritik bir firsat
penceresi sunmaktadir. Kapsayici, adil ve demokratik bir egitim sistemi ingsa edebilmek ading, egitsel
adalet ilkesi dogrultusunda aile ve toplum duzeyindeki kati matematik algisi anlayisinin yeniden
yapilandiriimasi gerekmekte ve toplumsal zihniyette kokit bir paradigma degisimi hayata gegirilmelidir.

Anahtar kelimeler: Diskalkuli, sosyokulturel etki, aile baskisi, ¢aresizlik habitus'u, Turkiye Yazyili Maarif Modeli
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ABSTRACT

In modern educational systems, mathematical competence is regarded not merely as an area of academic
achievement, but also as a fundamental indicator of an individual's cognitive competence, intellectual
capacity, and social acceptance. In Turkiye, the examination-oriented education system and competitive
academic structure may transform this neurocognitive difference into a process of sociological exclusion and
a profound identity crisis for individuals with dyscalculia (mathematics learning difficulties). This study aims
to analyze, from a developmental and critical perspective and within the theoretical framework of the
sociology of education, the psychosocial effects of Turkiye's sociocultural structure, high-stakes centralized
examinations, and academic achievement criteria on children with dyscalculia and their families. The study
employs a qualitative research approach combining a literature review with conceptual analysis. The
literature on the sociology of education, neuropsychology, special education, and education policy is
examined through an interdisciplinary synthesis. Educational practices in Turkiye, school climate, and family
attitudes are analyzed holistically through the theoretical lenses of Emile Durkheim’s concepts of collective
consciousness and anomie, Max Weber's bureaucratic rationalization and the “iron cage,” and Pierre
Bourdieu’s concepts of habitus, cultural capital, and “symbolic violence.” The analysis indicates that a
collective consciousness centered on mathematical achievement may function as a structural mechanism
of exclusion and selection, marginalizing individuals with dyscalculia within the educational system. The
examination-centered bureaucratic structure reduces students with learning difficulties from individuals with
distinctive characteristics and needs to measurable performance indicators and test scores. Families’
perception of mathematics as a means of upward social mobility and class advancement may generate
intense pedagogical pressure on children, thereby reinforcing learned helplessness, school-related stress,
and mathematics anxiety. For children from socioeconomically disadvantaged backgrounds, these
challenges may be further compounded by limited institutional awareness and pedagogical inadequacies
that delay identification and appropriate support, thereby deepening existing social inequalities. Dyscalculia
should be conceptualized not merely as an individual, biological, or medical deficit, but as a multidimensional
phenomenon with cultural, sociological, and structural dimensions. Within the context of the Turkiye Century
Education Model (TCEM), its context-based, flexible, and skills-oriented approach to assessment and its vision
of differentiated instruction provide a critical window of opportunity for systemic transformation. To build an
inclusive, equitable, and democratic education system grounded in the principles of educational justice, the
rigid societal perceptions of mathematics need to be reconsidered and reconstructed, paving the way for a
fundamental paradigm shift in the collective understanding of mathematics and mathematical learning.

Keywords: Dyscalculia, sociocultural impact, parental pressure, habitus of helplessness, Turkiye Century
Education Model (TCEM)
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ABSTRACT

Dyscalculia is a specific learning difficulty affecting an estimated 5-12% of the population, yet it remains
one of the least recognised and understood neurodevelopmental conditions in education. Many
learners experience persistent difficulties with number sense, working memory, sequencing, and
mathematical reasoning despite high motivation and appropriate instruction. While considerable
attention has been given to evidence-based teaching approaches, far less focus has been placed on
the role of purpose-built assistive technology in reducing barriers to mathematical learning. This
presentation introduces DysCalculator (www.dyscalculator.app), a free assistive technology designed
specifically for people with dyscalculia and mathematics anxiety. Rather than replacing mathematical
thinking, DysCalculator reduces cognitive load and makes mathematical processes more visible and
accessible. Its design is informed by accessibility principles and Universal Design for Learning, enabling
learners to engage more confidently with mathematical tasks while developing conceptual
understanding. The presentation demonstrates how features including a customisable interface, logical
number and operator layouts, natural-order mathematical entry, visual pictographs, multiple
mathematical representations, dedicated time calculation tools, read-aloud support, expressive
calculation displays, and step-by-step working address common barriers experienced by learners with
dyscalculia. Examples from educational settings illustrate how these features promote learner
independence while complementing, rather than replacing, effective mathematics instruction. Drawing
on feedback from educators, learning support specialists, and learners, the presentation explores how
accessible digital tools can reduce mathematics anxiety, increase learner confidence, and encourage
greater participation in mathematics. It also considers the broader implications of designing
educational technologies that prioritise accessibility from the outset rather than relying solely on
accommodations. Educators, researchers, and learning support professionals will gain practical
insights into how thoughtfully designed assistive technology can complement evidence-informed
teaching and help learners with dyscalculia participate more fully and confidently in mathematics
across school, tertiary, and adult learning contexts.

Keywords: Dyscalculia, DysCalculator, accessible digital tools, 4orteMaths
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OZET

Bu calismanin amaci, ergenlerde fiziksel aktivite dlzeyi ile psikolojik iyi olus arasindaki iligkide elestirel
duginmenin araci rolinG incelemektir. Bu galigmaya 428'i kiz (Yasort=15,01 SS+0,79) ve 315'i erkek
(Yasort=15,04 SS+0,77) olmak Uzere toplam 743 égrenci génullt olarak katilmigtir. Katiimcilara Ergenler
icin Beg Boyutlu iyi Olug Olcegdi, UF/EMI Elestirel Dugtinme Egilimi Olcedi ve Ergenler igin Fiziksel Aktivite
Olgegi uygulanmustir. Elestirel distinmenin ve psikolojik iyi olugun kuramsal temelleri sirasiyla Facione ve
Seligman’in PERMA modeline dayanmaktadir. Calismada fiziksel aktivitenin bagimsiz degisken, psikolojik
iyi olusun bagimli degisken ve elestirel disinmenin araci degisken olarak ele alindigr kavramsal model
test edilmistir. Bu kavramsal modeli test etmek icin PROCESS Macro v3.5 kullaniimigtir. Analiz sonuglari,
fiziksel aktivitenin elestirel disinme ve psikolojik iyi olugun alt boyutlari Gzerinde, iligkililik alt boyutu harig
(p<0,01), pozitif dogrudan etkiye sahip oldugunu gdéstermistir. Elestirel digsinmenin biligsel olgunluk ve
yenilikgilik alt boyutlar, psikolojik iyi olusun baglilik, sebat, iyimserlik, iligkililik ve mutluluk alt boyutlarini
anlamli dizeyde yordadigi bulunmustur (p<0,01). Ayrica, elestirel duginmenin katiim alt boyutu da
psikolojik iyi olusun sebat, iyimserlik, iligkililik ve mutluluk alt boyutlarini anlamili dizeyde yordamistir
(p<0,01). Bunun yaninda, aracilik analizleri fiziksel aktivitenin elestirel diginmenin alt boyutlari
aracihgiyla psikolojik iyi olusun tim alt boyutlar Gzerinde dolayl etkilere sahip oldugunu gdéstermistir
(p<0,01). Fiziksel aktivite; psikolojik iyi olugla hem dogrudan hem de elestirel disinme araciligiyla dolayli
olarak iliskilidir. Bu baglamda fiziksel aktivitenin, ergenlerde akis yasantisini artirmada, akis deneyimini
sirdirmede, amaca yoénelik cabayi strdirmede, destekleyici sosyal baglar kurmada, farkli bakis
acillarini degerlendirmede ve dgrenmeye acgik hale gelmede 6énemli bir degisken oldugu sdylenebilir.
Benzer sekilde, fiziksel aktivite elestirel dusinmeyi gelistirerek ergenlerin psikolojik iyi olusunu hem
dogrudan hem de dolayli olarak artiran énemli bir degisken niteligi tasimaktadir.

Anahtar kelimeler: Elestirel distinme, fiziksel aktivite, psikolojik iyi olug

Bu ¢alisma, 1317 Temmuz 2026 tarihleri arasinda Timisoara/Romanya‘da dtizenlenen 18. FEPSAC Avrupa Spor ve
Egzersiz Psikolojisi Kongresi’'nde poster bildiri olarak sunulmustur.
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ABSTRACT

The aim of this study was to examine the mediating role of critical thinking in the relationship between
physical activity level and psychological well-being among adolescents. 743 students, including 428
females (Mage=15,01 SD+0.79) and 315 (Mage=15,04 SD+0.77) males, voluntarily participated in this
study. Five-Dimensional Well-Being Scale for Adolescents, the UF/EMI Critical Thinking Disposition Scale,
and the Physical Activity Scale for Adolescents were administered to participants. The theoretical basis
of critical thinking and psychological well-being are grounded on Facione and Seligman’s PERMA
model, respectively. The study tested the conceptual model in which physical activity consider as the
independent variable, psychological well-being as the dependent variable, and critical thinking as the
mediating variable. PROCESS Macro v3.5 was used to test this conceptual model. The analysis indicated
that the physical activity had a positive direct effect on the subscales of critical thinking and
psychological well-being, except the relatedness subscale (p< 0.01). The cognitive maturity and
innovativeness subscales of critical thinking significantly predicted commitment, persistence, optimism,
relatedness, and happiness subscales of psychological well-being (p< 0.01). In addition, the
engagement subscale of critical thinking significantly predicted persistence, optimism, relatedness,
and happiness subscales of psychological well-being (p< 0.01). In addition, the mediation analyses
showed that physical activity has indirect effects on all subscales of psychological well-being through
the subscales of critical thinking (p< 0.01). Physical activity is related to psychological well-being
directly and indirectly through critical thinking. It can be said that physical activity is an important
variable in increasing flow, sustaining goal-directed effort, establishing supportive social bonds,
evaluating different perspectives, and becoming open to learning in adolescents. It can be said that
physical activity is an important variable in increasing psychological well-being directly and indirectly
by enhancing critical thinking.

Keywords: Critical thinking, physical activity, psychological well-being
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Psikolojik Danisman Adaylarinin Ozel Gereksinimli Gocuklarla Galisma
Pratikleri: Bir Proje Degerlendirmesi

Zekeriya Cam*
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OZET

Bu arastirmanin  amaci, psikolojik danigman adaylarinin 6zel gereksinimli  ¢ocuklarla ¢alisma
konusundaki bilgi, farkindalik ve mesleki yeterliklerini desteklemek amaciyla yaratalen TUBITAK 2237-A
projesinin etkililigini degerlendirmektir. Aragtirmada nicel ve nitel verilerin birlikte kullanildigr karma
yéntem yaklasimi benimsenmistir. Calisma grubunu Turkiye'nin farkll Universitelerinde égrenim géren
46 psikolojik danisman adayr olusturmustur. Bes gun sureyle cevrim igi gercgeklestirilen proje
kapsaminda &zel gereksinimlilik, égrenme guglukleri, otizm spektrum bozuklugu, dikkat eksikligi ve
hiperaktivite bozuklugu, 6zel yeteneklilik, tanilama ve degerlendirme, farkhlastiriimig 6gretim, egitsel ve
psikolojik destek, ailelerin glglendiriimesi ve mesleki rehberlik konulari ele alinmigtir. Egitimlerde
kuramsal sunumlarin yani sira atélye ¢alismalari, érnek olaylar, tartismalar ve uygulamaya dayali
etkinliklerden yararlanilmigtir. Nicel veriler, proje éncesinde ve sonrasinda uygulanan Rehber Ogretmen
Ozel EGitim Oz Yeterlik Olgedi ile toplanmistir. Nitel veriler ise proje déncesi ve sonrasinda yoéneltilen agik
uglu sorular araciligiyla elde edilmistir. Bu sorularla katimcilarin proje éncesindeki ihtiyag ve beklentileri
ile proje sonrasinda elde ettikleri kisisel ve mesleki kazanimlar incelenmistir. Nicel veriler 6n test-son test
puanlarinin karsilastirimasiyla, nitel veriler ise icerik analiziyle ¢ézimlenmistir. Bulgular, katilimcilarin
Olgcek puanlarinin proje sonrasinda anlamli duzeyde arttigini géstermistir. Nitel bulgular; &zel
gereksinimli gocuklari tanima, gereksinimleri fark etme, uygun ydénlendirme ve destek sureclerini
planlama, ailelerle ¢alisma, mesleki sorumluluk gelistirme ve mesleki 6z gliven kazanma temalarinda
yogunlasmistir. Katilimcilar ayrica daha kapsayici ve battncul bir bakig agisi gelistirdiklerini belirtmistir.
Sonugc olarak proje, psikolojik danisman adaylarinin ézel gereksinimli gocuklarla ¢calismaya yénelik bilgi,
farkindalk ve mesleki hazirliklarini desteklemistir.

Anahtar kelimeler: Psikolojik danisman adaylari, 6zel gereksinimli gocuklar, proje degerlendirme, ézel egitim,
karma yéntem
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ABSTRACT

The purpose of this research is to evaluate the effectiveness of a TUBITAK 2237-A project conducted to
support the knowledge, awareness, and professional competencies of pre-service psychological
counselors in working with children with special needs. A mixed-methods approach utilizing both
quantitative and qualitative data was adopted in the study. The study group consisted of 46 pre-
service psychological counselors studying at various universities in Turkiye. The five-day online project
covered topics including special needs, learning disabilities, autism spectrum disorder, attention deficit
and hyperactivity disorder, giftedness, diagnosis and assessment, differentiated instruction,
educational and psychological support, family empowerment, and vocational guidance. The training
utilized theoretical presentations alongside workshops, case studies, discussions, and practice-based
activities. Quantitative data were collected using the School Counselor Special Education Self-Efficacy
Scale, which was administered before and after the project. Qualitative data were obtained through
open-ended questions asked pre- and post-project. These questions examined the participants’ needs
and expectations before the project, as well as the personal and professional gains they achieved
afterward. Quantitative data were analyzed by comparing pre-test and post-test scores, while
qualitative data were analyzed using content analysis. The findings showed that the participants’ scale
scores increased significantly after the project. Qualitative findings centered on themes such as
recognizing children with special needs, identifying their needs, planning appropriate referral and
support processes, working with families, developing professional responsibility, and gaining
professional self-confidence. Participants also stated that they developed a more inclusive and holistic
perspective. In conclusion, the project successfully supported the knowledge, awareness, and
professional readiness of pre-service psychological counselors for working with children with special
needs.

Keywords: Counseling candidates, children with special needs, project evaluation, special education, mixed-
method
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Gelisimsel Diskalkulide Calisma Bellegi: Kanit Temelli Bir Sentez ve
Egitsel Cikarimlar
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OZET

Bu ¢aligmanin amaci, gelisimsel diskalkuli ile galisma belledi arasindaki iligkiyi kanit duzeyleri gdzetilerek sentezlemek
ve bu sentezden hangi egitsel uygulamalarin mesru bigimde turetilebilecegini, hangilerinin turetilemeyecegini ortaya
koymaktir. Alanyazinda matematik égrenme guglugu uzun suire tek bir gekirdek eksiklikle, 6zellikle sayr bayukltgu
temsilinin bozulmasiyla agiklanmistir. Son yirmi yilda biriken kanit ise bilgiyi etkin tutarken eszamanl olarak iglemeyi
saglayan sinirl kapasiteli sistemin tabloya belirleyici bigimde katildigini géstermektedir. Calisma doért soruya yanit
aramaktadir: iliski hangi duzeydedir ve bilesenlere gére nasil farkllagmaktadir; diskalkulide hangi bilesenler akran
karsilastirmalarinda farklilagsmaktadir; calisma bellegini dogrudan hedefleyen mudahalelerin akademik dlgutlere
aktarimina iligkin kanit degeri nedir; bu bulgular hangi égretimsel ve kurumsal uygulamalara dénusturdlebilir.
Calisma, butunlestirici alanyazin derlemesi olarak yarttalmuastdr. Kaynaklar kanit gcine goére énceliklendirilmis;
meta-analizler ve sistematik derlemeler, randomize kontrolli deneyler, yari-deneysel ve korelasyonel ¢caligsmalar ile
tek-denekli desenler bu sirayla degerlendirilmistir. Aktif kontrol grubu igeren tasarimlar éncelenmis ve bu dlgut
yalnizca elestirilen degil, savunulan uygulamalara da uygulanmistir. Kapsam 1974-2025 araliginda, ingilizce ve Turkge
kaynaklarla ve okul gagr érneklemleriyle sinirlandiriimistir. Calisma bir PRISMA protokoll izlememekte ve havuzlanmig
etki buyukluga sunmamaktadir; bulgular birikimli bir egilimi betimlemektedir. Ug bagimsiz meta-analiz, ¢aligma
bellegi ile matematik becerileri arasindaki iligkinin tutarli ve orta duzeyde oldugunu géstermektedir; bildirilen ortak
katsayl .35 dolayindadir. Bilesenler arasi siralama érneklem yasina ve goérev tdrine gére sistematik bigimde
degismektedir. Calismanin kavramsal katkisi, alanyazinda siklikla birbirine karistirilan iki sorunun ayrigtiriilmasidir:
genel populasyonda matematik basarisini en gucli bigcimde yordayan bilesenler ile diskalkulide en belirgin bigimde
zedelenen bilesenler ayni degildir ve farkll arastirma tasarimlariyla élgulmektedir. Birincisi tipik gelisen érneklemlerde
sozel ¢caligma bellegine ve guncelleme islevine, ikincisi vaka-kontrol karsilastirmalarinda gérsel-uzamsal igleme ve
inhibisyona isaret etmektedir; her iki soruda degigmeyen tek bilesen merkezi yUrattcudur. Mudahale tarafindag,
kapasiteyi dogrudan buyutmeyi hedefleyen ¢alisma bellegi egitimi programlarinda egitilen ve benzer gérevlerde
kazanim gézlenmekte, ancak aritmetik, okuma ve genel yetenek gibi uzak élgutlere aktarim, ézellikle aktif kontrol
grubu kullanildiginda desteklenmemektedir. Aracilik bulgulari, bellek dlgimlerindeki iyilegmenin bayUkltga ile
akademik kazanim arasinda bir iligki bulunmadigini  géstermekte ve varsayllan mekanizmayl dogrudan
sorgulamaktadir. Buna karsilik biligsel yukin ydnetimi, bilginin digsallagtinimasi ve CRA (somut-temsili-soyut)
ogretim dizisi daha guglu bir kanit tabanina dayanmaktadir. Bu dizi lehine bildirilen en ytksek etkinin tek-denekli
desenlerden geldigi ise ayrica kaydedilmistir. Diskalkulide gézlenen guglugun édnemli bir bélima bir bilgi eksikliginden
¢ok bir tutma-ve-igleme yukidnden kaynaklanmaktadir. Bu nedenle mudahalenin hedefi kapasiteyi buyutmek dedil,
mevcut kapasiteye binen yukla yénetmek olmalidir. Caligma, sinif dizeyinde maliyetsiz ve evrensel tasarim ilkesiyle
tam o6grencilere uygulanabilir bir strateji seti ile gok boyutlu bir ayirici dederlendirme gergevesi énermektedir.
Nedenselligin gosterilememis olmasi ve profil heterojenligi temel sinirliliklardir. Aktif kontrolld ve uzunlamasina
tasarimlar, profil temelli miadahale eslestirmesi ve Turkiye érnekleminde 6lgme araglarinin uyarlanmasi éncelikli
arastirma alanlari olarak énerilmektedir.

Anahtar kelimeler: Gelisimsel diskalkuli, calisma belledi, biligsel yuk, matematik 6grenme gucglugu, kanita dayal
uygulama
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ABSTRACT

This study synthesises the relationship between developmental dyscalculia and working memory with explicit attention to
levels of evidence, and determines which educational practices may legitimately be derived from that synthesis and which
may not. Mathematics learning difficulty was long explained by a single core deficit, most often a disruption of magnitude
representation. Evidence accumulated over the past two decades indicates that the limited-capacity system enabling
information to be held in an active state while simultaneously being operated upon contributes decisively to the profile. Four
questions are addressed: the level of the association across components; which components differ in dyscalculia relative to
peers; the evidential value of transfer from working-memory interventions to academic outcomes; and which instructional
practices follow. An integrative literature review was conducted. Sources were prioritised by strength of evidence: meta-
analyses and systematic reviews, randomised controlled trials, quasi-experimental and correlational studies, and single-
case designs. Designs with active control groups were given priority, and this criterion was applied not only to the practices
criticised but also to those defended. The scope covers 1974-2025, sources in English and Turkish, and school-age samples.
The study follows no PRISMA protocol and reports no pooled effect size; the findings describe a cumulative tendency. Three
independent meta-analyses indicate a consistent, moderate association between working memory and mathematical skills,
with a reported common coefficient of approximately .35, varying systematically with sample age and task type. The
conceptual contribution lies in disentangling two questions frequently conflated in the literature: the components that most
strongly predict mathematical achievement in the general population are not those most markedly impaired in dyscalculig,
and the two are measured through different designs. The former points to verbal working memory and updating in typically
developing samples; the latter to visuospatial processing and inhibition in case-control comparisons. The central executive
is the only component common to both. Programmes aiming to enlarge capacity directly produce gains on trained and
closely related tasks, but transfer to distant outcomes such as arithmetic and reading is not supported, particularly when
active control groups are used. Mediation findings show no association between the magnitude of memory improvement
and academic gain, directly questioning the assumed mechanism. By contrast, cognitive load management, externalisation
of information and the concrete—representational-abstract (CRA) instructional sequence rest on a stronger evidence base,
though the highest effect reported for this sequence derives from single-case designs. A substantial part of the difficulty
observed in dyscalculia arises less from a lack of knowledge than from a holding-and-processing load. The target of
intervention should therefore not be to enlarge capacity but to manage the load imposed on existing capacity. A set of
classroom-level strategies requiring no additional budget, applicable to all students under universal design principles, is
proposed together with a multidimensional differential assessment framework. The absence of demonstrated causality and
the heterogeneity of cognitive profiles are the main limitations. Actively controlled and longitudinal designs, profile-based
matching of interventions, and and the adaptation of assessment instruments for Turkish samples are priority research
areas.

Keywords: Developmental dyscalculia, working memory, cognitive load, mathematics learning difficulty,
evidence-based practice
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OZET

Gelisimsel diskalkuli, okul cagindaki gocuklarin yaklasik %3-7'sini etkilemesine kargin 6gretmen egitiminde
yeterince yer bulamamaktadir. OJretmenlerin inanglari uygulamalarini bilgilerinden daha gugla bigimde
sekillendirdigi icin bu c¢alismada, sinif 6gretmeni adaylarinin  diskalkuliyi nasil kavradiklari metaforlar
aracihiglyla incelenmig; Uretilen imgelerin hangi kaynak alanlarda kiimelendigi, guglagun sorumlulugunun
nereye yerlestirildigi (cerceveleme) ve gerekgelerde hangi belgelenmis yanlis inaniglarin ya da dogru
bilgilerin kendiliginden dile getirildigi sorgulanmistir. Caligmada, nicel betimsel bir bilesen igeren nitel agirlikh
bir desen kullaniimigtir. Veriler, Temmmuz 2026'da tarafimizca yuratalen sikigtirlmig, eszamanl ¢evrimici bir
diskalkuli egitici egitimi programinin hemen ardindan “Diskalkuli ... gibidir; ¢unkd ..” cimle tamamlama
formuyla toplanmigtir. Otuz farkli Gniversiteden 129 sinif 6gretmeni adayinin Urettigi 129 gegerli metafor G¢
bagimsiz eksende kodlanmistir: kaynak alan; bes kategorili cergeveleme ekseni (bireysel-eksiklik, toplumsal-
cevresel, kurumsal-6gretimsel, bireysel-farklilik, nétr-betimsel) ve on bir belgelenmig yanlis inanig ile beg
dogru bilgiden olusan igerik envanteri. Ayrica her metaforun deger yuklemesi kaydedilmistir. Kaynak alan
kategorileri, degerlendirici durusa bagvurulmadan tanimlanmig; bdylece imge ile gergeveleme arasindaki
iligki goérgul bir soruya dénustaralmustar. Dagiimlar frekans, ytzde ve gaven araliklariyla betimlenmis; iligkiler
ki-kare ve Fisher kesin testleriyle incelenmistir. 129 metafor, on dért kaynak alana dagilan 123 farkl ifade
Uretmigtir; en sik imgeler ¢éztlemeyen bir dil ya da yazi (%23,3), karmasa ve duzensizlik (%14,7) ile gérisun
kisitlanmasi (%10,1) olmustur. Belgelenmis yanlis inaniglar neredeyse hi¢ gérilmemis; diskalkuliyi kaygiyla
esitleyen yalnizca bir katiimer olmustur. Buna karsilik katiimeilarin® %14’G - diskalkulinin bir zek& meselesi
olmadigini, %20,2'si uygun &gretimle 6grenmenin  mMUmkin oldugunu sorulmadan dile getirmistir.
Gerceveleme, kurumsal-6gretimsel (%372, ¢ogunlukla dgretimi ¢ézamuan faili olarak anan) ve bireysel-
eksiklik (%31,8) gerceveleri arasinda neredeyse esit bélinmustur. Merkezi bulgu, gergevelemenin kullanilan
imgeden 6ngoértlememesidir: ayni kaynak alan birbirine kargit pedagojik ¢ikarimlari desteklemis; sorunun
zekd olmadigini agikga belirtmek, eksiklik gergevesi kurma olasiigiyla iligkili glkmamigtir (%27,8'e kargi %32,4).
Hicbir katihmci 6zelligi gergevelemeyle anlamli iligki géstermemigtir. Diskalkuli hakkinda dogru bilgiyi dile
getirmek ile gucligu ¢ocugun iginde bir eksiklik olarak kurmak birbirinden badimsiz gérinmektedir; kapali
uclu élgme araglar bu ayrigmayi tasarimlari geredi goéremez. OJretmen egitimi bu nedenle gergevelemeyi,
dogru bilginin yan ardnt degil bash basina bir igerik olarak ele almalidir. Kisa metafor goérevleri, adaylarin
guclugu nereye yerlestirdigini gérandr kilan dastuk maliyetli bir bigimlendirici arag¢ olarak kullanilabilir.
Bulgular, sinif 6gretmenligi lisans programina matematik 6grenme gugluklerine ayriimis bir dersin eklenmesi
dnerisini de desteklemektedir.

Anahtar kelimeler: Diskalkuli, metafor analizi, 5gretmen inaniglari, sinif 6gretmeni adaylari, 6gretmen egitimi
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ABSTRACT

Although developmental dyscalculia affects approximately 3-7% of school-age children, it remains marginal in
teacher education. Because teachers’ beliefs shape their practice more strongly than their knowledge, this study
examined how preservice primary school teachers conceptualize dyscalculia through metaphors, asking which
source domains their images cluster into, where responsibility for the difficulty is located (framing), and which
documented misconceptions or accurate propositions are voiced spontaneously in their justifications. The study
employed a qualitatively driven design with a quantitative descriptive component. Data were collected immediately
after a compressed, synchronous online dyscalculia trainer-training program we conducted in July 2026, using the
sentence-completion form “Dyscalculia is like ..; because ..". The 129 valid metaphors produced by 129 preservice
primary teachers from thirty universities were coded along three independent axes: source domain; a five-category
framing axis (individuol—deficit, social-environmental, institutional-instructional, individual-difference, neutral-
descriptive); and a content inventory of eleven documented misconceptions and five accurate propositions. The
valence of each metaphor was also recorded. Source-domain categories were defined without recourse to
evaluative stance, turning the relation between image and framing into an empirical question. Distributions were
described with frequencies, percentages and confidence intervals; associations were tested with chi-square and
Fisher's exact tests. The 129 metaphors yielded 123 distinct expressions across fourteen source domains; the most
frequent images were an undecipherable language or script (23.3%), confusion and disorder (14.7%), and restricted
vision (10.1%). Documented misconceptions were almost entirely absent; only one participant equated dyscalculia
with anxiety. Conversely, 14% of the participants spontaneously stated that dyscalculia is not a matter of intelligence,
and 20.2% that learning is possible with appropriate instruction. Framing was almost evenly split between
institutional-instructional (37.2%, mostly naming instruction as the agent of the solution) and individual-deficit (31.8%)
frames. The central finding is that framing cannot be predicted from the image: the same source domain supported
opposing pedagogical inferences, and explicitly stating that the problem is not intelligence was unrelated to
producing a deficit-framed metaphor (27.8% vs. 32.4%). No participant characteristic was significantly associated
with framing. Voicing accurate knowledge about dyscalculia and construing the difficulty as a deficit within the child
appear to be independent; closed-ended instruments cannot, by design, detect this dissociation. Teacher education
should therefore treat framing as content in its own right rather than as a by-product of accurate knowledge. Brief
metaphor tasks offer a low-cost formative tool that makes visible where prospective teachers locate the difficulty.
The findings also support adding a dedicated course on mathematics learning difficulties to primary teacher
education programs.

Keywords: Dyscalculia, metaphor analysis, teacher beliefs, preservice primary teachers, teacher education
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OZET

Sinif 6gretmeni adaylari, kendi okul matematigi gecmislerini de yanlarinda getirerek meslege hazirlanmaktadir ve bu
gecmisin adaylarin kaygilarini, 6gretim tercihlerini ve ileride égrencilerinin basarisini yordadigi bilinmektedir. Ancak bu
gegmisi olusturan yasantilarin kendisinin neye benzedigi yeterince betimlenmemistir. Bu ¢alismanin amaci, sinif 6gretmeni
adaylarinin okul matematigine iligkin olumsuz yasantilarini kendi yazdiklari birinci agiz anlatilar Uzerinden betimlemektir.
Cozimlemeye dort soru yon vermistir: yasantilan tetikleyen durumlar nelerdir; 6gretmen ve gevrenin tepkileri ile adaylarin o
andaki tepkileri nasildir; bu yasantilar hangi izleri birakmigtir ve onarim kimden gelmistir; adaylar bu yasantilara buginku
mesleki konumlarindan nasil bakmaktadir? Veriler, Temmuz 2026'da yuratalen ulusal bir diskalkuli egitici egitimi programi
kapsamindaki "Matematik Yasanti Anlatisi” géreviyle toplanmustir. Teslim edilen 158 belgeden 137 ézgun anlati elde edilmis;
bunlarin 87 birinci adizdan yazilmig, 74'G yasanmig bir deneyimi aktarmistir. Bu havuzdan bilgi zenginligi ve maksimum
gesitlilik slgutleriyle amagl olarak segilen 25 anlati (23 kadin, 2 erkek; 18 farkll Universite) nitel igerik analiziyle, timevarmii bir
kod-kategori-tema hiyerarsisi iginde ¢éziimlenmis; bulgular kategori frekanslari ve dogrudan alintilarla raporlanmistir. Battn
¢6ézimleme iddialart 6zgtn alintilara baglanmig, temalar ¢alisma grubuna alinmayan 49 uygun anlati kargisinda gézden
gecirilmis ve aykiri durum etkin bigimde aranmistir. Analiz bes tema Uretmistir. Yasantilari en sik tetikleyen durum, aninda
denetlenebilir bir gérevde verilen yanlis cevap ya da soruyu gézememedir (f = 17); dért anlatida cezalandirilan sey bir yardim
talebi, iki anlatida gocugun kendisidir. En yaygin tepki sézel asagilamadir (f = 12); bes anlatida bedensel ya da mekénsal
ceza, dérdunde 6dul-ceza turl dizgesel uygulamalar géralmus ve birbirini hi¢ tanimayan yazarlarin aktardigi égretmen
sézleri neredeyse ayni kalipta gikmistir. Anlik tepkilerde utang ve kuguk diusme (f = 14), donup kalma ve zihinsel kilitlenme (f =
5) ile kizarma, garpinti ve aglama gibi bedensel tepkiler (f = 8) 6ne gikmistir. En sik bildirilen iz, derse katiimaktan gekilmedir (f
=10); bes anlatida sabit yetenek inanci gelismis, alti anlatida glglik yazinin kaleme alindigi giinde de stirmektedir. Anlatilarin
12'sinde gugluk onarilmamistir; onarim bildiren 13 vakada fail yedi kez yazarin kendi gabasi, bes kez sonraki bir 6gretmen, bir
kez o anda orada bulunan destekleyici 6gretmendir — hicbir vakada yarayr agan 6gretmen degildir ve uygun havuzun
tamami (74 anlatl) tarandiginda da béyle bir vakaya rastianmamugtir. Sekiz anlati, olayr bugunki mesleki konumdan
degerlendiren bir yansitma icermekte; tek aykiri vakada 6gretmenin sabirla yeniden anlatmasi ve gagluga kapasiteye degil
strese yerlestiren atfi olumlu sonug Uretmistir. Yaralarin vesileleri siradan sinif gelenekleridir: habersizce tahtaya kaldirma,
sureli aleni hatirlama, sesli okunan notlar, herkesin gérebildigi édul dizgeleri ve cezalandirilan sorular. Bulgular; bu
uygulamalarin 6gretmen egitiminde adiyla ele alinmasini, yardim aramanin korunmasi gereken bir davranis olarak
o6gretilmesini, anlati gérevlerinin "sonra ne oldu” sorusunu da sormasini ve agiga vurma isteyen gérevlerden énce bir yanit
yolu kurulmasini gerektirmektedir. Adaylarin olumsuz matematik yasantilar,, dgretmen yetistirme programlarinda arka plan
bilgisi olarak degil, 6gretim programinin bir parcasi olarak ele alinmalidir.

Anahtar kelimeler: Matematik kaygisi, olumsuz yasantilar, sinif dgretmeni adaylari, igerik analizi, 6gretmen
egitimi
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ABSTRACT

Preservice primary teachers arrive in teacher education carrying their own school mathematics histories, and these histories
predict their anxiety and, later, their students’ achievement. What these experiences themselves look like remains
underdescribed. This study describes preservice primary teachers' negative experiences with school mathematics through
first-person narratives written by the candidates themselves. Four questions guided the analysis: what triggered the
experiences; how teachers and others responded and how candidates reacted in the moment; what traces remained and
where repair came from; and how candidates now view these experiences. Data were collected through the "Mathematics
Experience Narrative” task administered within a national dyscalculia trainer-training program conducted in July 2026. Of 158
submitted documents, 137 unique narratives were obtained; 81 were written in the first person and 74 recounted a lived
experience. From this pool, 25 narratives (23 women, 2 men; 18 different universities) were purposively selected using
information richness and maximum variation criteria and analyzed with qualitative content analysis in an inductive code-
category—theme hierarchy; findings are reported with category frequencies and direct quotations. All claims were anchored
to original quotations, themes were reviewed against the 49 unselected eligible narratives, and a deviant case was actively
sought. The analysis produced five themes. The most frequent trigger was a wrong answer or failure to solve an immediately
verifiable task (f = 17); in four narratives the punished act was a request for help, and in two it was the child herself. The most
common response was verbal humiliation (f = 12); five narratives reported physical or spatial punishment, four reported
systemic practices such as reward schemes, and the teacher utterances quoted by authors who had never met were almost
identical. Immediate reactions were dominated by shame and humiliation (f=14), freezing and mental blocking (f=5), and
bodily reactions such as blushing, palpitations and crying (f = 6). The most frequent trace was withdrawal from classroom
participation (f = 10); five authors developed a fixed-ability belief, and in six narratives the difficulty persists to the day of
writing. Twelve narratives remain unrepaired; among the 13 reporting repair, the agent was the author's own effort (7), a
subsequent teacher (5) or a supportive teacher present at the moment (1) — never the teacher who caused the wound;
screening the entire eligible pool (74) found no such case either. Eight narratives judged the event from the author's current
professional standpoint; in the single deviant case, patient re-teaching and an attribution to stress rather than capacity
produced a positive outcome. The occasions of these wounds are ordinary classroom customs: calling students to the board
unannounced, timed public recall, grades read aloud, reward schemes visible to all, and punished questions. Teacher
education should address these practices by name, teach help-seeking as a behavior to be protected, have narrative tasks
also ask "what happened next,” and establish a response pathway before assigning tasks that invite disclosure.

Keywords: Math anxiety, negative experiences, preservice primary teachers, content analysis, teacher education
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OZET

Geometri, 6grencilerin uzamsal dusinme, problem ¢dézme ve matematiksel akil yUritme becerilerinin
gelisiminde 6nemli bir 6grenme alanidir. ilkokuldaki geometri deneyimleri, 6grencilerin  kavramiari
anlamlandirmalarina, sekiller arasindaki iligkileri fark etmelerine ve matematiksel bilgiyi gunlik yasamla
iligkilendirmelerine temel olusturmaktadir. Ancak 6grenciler sekil ve cisimleri ayirt etme, sekilleri zihinde
canlandirma ve soyut kavramlari anlamlandirmada gagluk yasayabilmektedir. Dijital oyunlar bu kavramlari
gorsellestirme, 6grenmeyi pekistirme ve katiimi artirma potansiyeline sahiptir. Bununla birlikte egitsel
degerleri, 6grenci gereksinimlerine uygunluklarina, somut materyallerle butunlestiriimelerine ve sinifta nasil
kullanildiklarina baglidir. Bu arastirmada, sinif 6gretmenlerinin é6grencilerin geometri 8grenme gugluklerine ve
dijital oyunlarin bu guglukleri azaltmadaki roline iligkin goéruslerinin incelenmesi amaglanmistir. Calisma,
temel nitel arastirma deseniyle gergeklestirilmistir. Arastirmaya bes sinif 6gretmeni katiimistir. Veriler yari
yapilandiriimig gérigmelerle toplanmig ve yazili hdle getirilmigtir. Ogretmenlerin ortaklagan ve farklilagan
gorusleri karsilastirmali olarak incelenmis; bulgular dogrudan alintilarla desteklenmistir. Ogretmeniler,
o6grencilerin 6zellikle geometrik gekil ve cisimleri ayirt etme, sekillerin gérinmeyen bélumlerini zihinde
canlandirma, alan ile gevreyi ayirt etme ve 6lgme araglarini kullanmada zorlandiklarini belirtmistir. O],
“GozUyle gbérdugu zaman égreniyor.. Onu goérecek, eliyle tutacak” sézleriyle gérsel ve somut deneyimlerin
6nemini vurgulamigtir. Ogrenme guglugu riski bulunan égrencilerde kavramlari anlamlandirma ve bilgiyi
hatirlama gugluklerinin daha belirgin oldugu ifade edilmigtir. ©5'in “Okuduklarini anlamadiklari igin kavramlari
da zor kavriyorlar” ve “El becerisi guzel olan ¢ocuklar.. daha kolay ¢iziyorlar” ifadeleri, okudugunu anlama ve
ince motor becerilerin de geometri 6grenmesini etkileyebildigini gdstermigtir. Ogretmenler; dokunma, kesme,
katlama, gizme ve U¢ boyutlu modelleri incelemenin 6grenmeyi kolaylastirdigini, ancak somut materyallerin
her 6grenci igin tek basina yeterli olmadigini belirtmistir. Dijital oyunlarin ilgi, motivasyon ve katiimi artirdigy;
ozellikle 6grenmede zorlanan égrencileri gaba géstermeye tesvik ettigi bildiriimistir. Bununla birlikte oyunlarin
egitsel amacin 6nune gegebilecedi ve her zaman kalici 6grenme saglamadigr da vurgulanmistir. Geometri
6grenme gugluklerinin yalnizca soyut ve uzamsal diginmeyle degil; okudugunu anlama, dikkat, bellek ve
ince motor becerilerle de iligkili oldugu sonucuna ulagiimigtir. Bu nedenle bir sekli cizememe, dogrudan
kavramsal yetersizlik olarak degerlendiriimemelidir. Dijital oyunlar 6grenme gugluklerini gérandr kilabilmekte
ve katilimi destekleyebilmektedir; ancak 6grencinin duzeyine uygun olmadiginda veya geri bildirim
sunmadiginda dikkati égrenme igeriginden uzaklastirabilmektedir. Bu araglarin somut materyalleri
tamamlayacak bigimde kullanilmasi; kolaydan zora ilerleyen gérevler, tekrar, asamall ipuglari, bireysel
ilerleme ve aninda geri bildirim igcermesi édnerilmektedir.

Anahtar kelimeler: Geometri 6gretimi, dijital oyun araglari, sinif egitimi, ilkokul, nitel arastirma
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ABSTRACT

Geometry plays an important role in developing students’ spatial thinking, problem-solving, and mathematical
reasoning. Early geometry experiences help students understand concepts, recognize relationships among shapes,
and connect mathematics to everyday life. However, students may struggle to distinguish between two- and three-
dimensional figures, visualize shapes, and understand abstract concepts. Digital games have the potential to
visualize these concepts, reinforce learning, and increase participation. Their educational value, however, depends on
how well they address students’ needs, complement physical manipulatives, and are implemented in the classroom.
This study examined elementary school teachers’ perspectives on students’ difficulties in learning geometry and the
role of digital games in addressing them. The study employed a basic qualitative research design involving five
elementary school teachers. Data were collected through semi-structured interviews and transcribed. The teachers’
responses were compared to identify points of convergence and divergence, and direct quotations were used to
represent their perspectives. Teachers reported that students particularly struggled to distinguish between two- and
three-dimensional figures, visualize hidden parts of shapes, differentiate area from perimeter, and use measuring
tools. Tl emphasized the importance of visual and hands-on experiences: “They learn when they can see it.. They
need to see it and hold it.” Difficulties in understanding and retaining concepts were described as more pronounced
among students at risk for learning disabilities. T5's observations that students “struggle to understand concepts
because they have difficulty understanding what they read” and that “students with better fine motor skills draw
more easily” highlighted the roles of reading comprehension and fine motor development. Teachers considered
touching, cutting, folding, drawing, and examining three-dimensional models helpful, although manipulatives alone
were not sufficient for every student. Digital games were reported to increase interest, motivation, and participation,
particularly among students who struggled with learning. However, teachers cautioned that gameplay could
overshadow instructional goals and might not always result in lasting learning. Students’ difficulties in geometry were
associated not only with abstract and spatial thinking but also with reading comprehension, attention, memory, and
fine motor skills. An inability to draw a shape should therefore not automatically be interpreted as a lack of
conceptual understanding. Digital games may support participation and make learning difficulties more visible;
however, poorly matched games or those without individualized feedback may draw attention away from learning.
Digital games should therefore complement physical manipulatives and include progressively challenging tasks,
repeated practice, scaffolded prompts, individualized pathways, and immediate feedback.

Keywords: Geometry instruction, digital game-based tools, elementary education, primary school, qualitative
research

25



ICMLD-2026-0011

Matematik Ogrenme Giigliigii Olan Gocuklarin Aileleri igin Aile
Gluglenme Olgegi Gelistirme Calismasi (MOG-AGO)

Ozgir Gun Uyar'*, Didem Albayrak?, Hatice Betiil Cogkun3, Tufan Oztiirk*

listanbul Geligim Universitesi
2 istanbul Geligsim Universitesi
3 istinye Universitesi

4 Esenyurt Universitesi

OZET

Bu arastirmanin amaci, matematik 6grenme guglugt olan c¢ocuklarin ailelerinin guglenme duzeylerini
belirlemeye yonelik gegerli ve guvenilir bir dlgme araci gelistirmektir. Olgek; ailelerin bilgiye erigimi, gocugun
egitimine katilimi, okul ve uzmanlarla i birligi, psikolojik dayanikliigi, 6z-yeterligi, aile uyumu, sosyal destegi ve
gelecege iligkin umut duazeyini butincul bigimde degerlendirmek UGzere hazirlanmigtir. Nicel arastirma
yaklagimiyla yuratalen olgek gelistirme ¢alismasinin érneklemini amaglh érnekleme yoluyla ulasilan,
matematik 6grenme guglugu yasayan ¢ocuga sahip 480 ebeveyn olusturmustur. Literatir taramasi
sonucunda hazirlanan 30 maddelik taslak form; g¢ocuk geligsimi, 6zel egitim, klinik psikoloji ile 6lcme ve
degerlendirme alanlarindan bes uzmanin gértstne sunulmustur. Uzman degerlendirmelerinin ardindan 80
ebeveynle 6n gegerlik ve glvenirlik galismasi gergeklestirilmis, gerekli duzenlemeler sonrasinda élgek 480
ebeveyne gevrim ici olarak uygulanmistir. Yapi gecerligi agimlayici faktdér analiziyle; gtvenirlik ise Cronbach
alfa i¢ tutarlihk katsayisi, iki yari guvenirligi, duzeltimis madde-toplam korelasyonlari ve alt-tst grup
karsilastirmalariyla incelenmigtir. Veriler SPSS 26 programinda analiz edilmigtir. Agimlayict faktér analizi
sonucunda olgutleri karsilamayan dért madde ¢ikariimis ve 26 maddeden olusan alti faktérlt bir yap elde
edilmistir. Faktorler; Bilgisel Guglenme, Egitimsel Katilim ve Mudahaleye Dahil OIma, Okul ve Uzman is Birligi,
Psikolojik Dayaniklilik ve Oz-Yeterlik, Aile Uyumu ve Sosyal Destek ile Gelecek Beklentisi ve Umut olarak
adlandiriimigtir. Alti faktér toplam varyansin %43,003'Una agiklamig; madde faktér yukleri 442 ile ,779 arasinda
degismistir. Olgedin geneline iligkin Cronbach alfa katsayisi ,799 olarak belirlenmistir. iki yari arasindaki
korelasyon ,589; Spearman—-Brown ve Guttman iki yari gtvenirlik katsayilari ise ,742 bulunmustur. Maddelerin
tamaminin alt ve Gst gruplari anlamli dizeyde ayirt ettigi ve alt boyutlarla toplam puan arasindaki iligkilerin
pozitif ve anlamli oldugu gérulmustar. Alt boyutlara ait Cronbach alfa katsayilari ,422 ile ,676 arasinda
degismistir. Elde edilen bulgular, Matematik Ogrenme Guglugunde Aile Guglenme Olgedinin aile gliclenmesini
genel duzeyde degerlendirmede kullanilabilecek gegerli ve guvenilir bir 6lgme araci oldugunu
gostermektedir. Bununla birlikte, bazi alt boyutlarin i¢ tutarhlik katsayilarinin digtk olmasi nedeniyle alt boyut
puanlarinin dikkatle yorumlanmasi ve alti faktérld yapinin bagimsiz bir érneklemde dogrulayici faktor
analiziyle sinanmasi énerilmektedir. Olgedin, ailelerin gugll yonleri ile destek gereksinimlerinin belirlenmesine,
aile egitim programlarinin planlanmasina ve okul-aile-uzman ig birliginin izlenmesine katki saglayacagdi
dasuntlmektedir.

Anahtar kelimeler: Diskalkuli, aile guglenmesi, ebeveyn katiimi, digek gelistirme, gegerlik ve gtivenirlik
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ABSTRACT

This study aimed to develop a valid and reliable measurement instrument for determining the empowerment levels
of families of children with mathematics learning difficulties. The scale was designed to assess families’ access to
information, involvement in their child’s education, collaboration with schools and professionals, psychological
resilience, self-efficacy, family cohesion, social support, and hope for the future in a holistic manner. The sample of
this quantitative scale-development study consisted of 480 parents of children with mathematics learning difficulties
who were recruited through purposive sampling. A 30-item draft form developed following a literature review was
submitted for evaluation to five experts in child development, special education, clinical psychology, and
measurement and evaluation. After expert review, a preliminary validity and reliability study was conducted with 80
parents. Following the necessary revisions, the scale was administered online to 480 parents. Construct validity was
examined through exploratory factor analysis, whereas reliability was evaluated using Cronbach’s alpha internal
consistency coefficient, split-half reliability, corrected item-total correlations, and comparisons between lower and
upper groups. The data were analyzed using SPSS 26. Exploratory factor analysis resulted in the removal of four items
that did not meet the specified criteria and yielded a six-factor structure comprising 26 items. The factors were
named Informational Empowerment; Educational Participation and Involvement in Intervention; School and
Professional Collaboration; Psychological Resilience and Self-Efficacy; Family Cohesion and Social Support; and
Future Expectations and Hope. The six factors explained 43.003% of the total variance, and item factor loadings
ranged from .442 to .779. Cronbach’s alpha coefficient for the overall scale was .799. The correlation between the two
halves was .5689, while both the Spearman-Brown and Guttman split-half reliability coefficients were .742. All items
significantly discriminated between the lower and upper groups, and the relationships between the subscales and
the total score were positive and significant. Cronbach’s alpha coefficients for the subscales ranged from .422 to .676.
The findings indicate that the Family Empowerment Scale for Mathematics Learning Difficulties is a valid and reliable
measurement instrument that can be used to assess family empowerment at an overall level. However, because
some subscales had low internal consistency coefficients, subscale scores should be interpreted cautiously, and the
six-factor structure should be tested through confirmatory factor analysis in an independent sample. The scale is
expected to contribute to identifying families’ strengths and support needs, planning family education programs, and
monitoring collaboration among schools, families, and professionals.

Keywords: Dyscalculia, family empowerment, parental involvement, scale development, validity and reliability
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OZET

Ozgul Ogrenme Guclugu (OOG); okuma (disleksi), yazill anlatim (disgrafi) ve matematik (diskalkuli)
alanlarinda kendini gésteren nérogelisimsel bir farkliliktir. Matematik 6grenme gugligu yasayan bireyler
siklikla ardil islemleme, calisma belledi, ydn-uzamsal algi ve zamanlama bilegenlerinde sinirliliklarla
karsilagmaktadir. Bu ¢alisma, ilkokul 2. sinifta disleksi ve matematik guacluga tanisi alan, hélihazirda
Cocuk Gelisimi Lisans 2. sinif 6grencisi olan bir bireyin 2013 yiindan Universiteye uzanan tanilanma,
norobiligsel profil degisimi ve midahale sireglerini otobiyografik/nitel bir vaka analizi olarak incelemeyi
amaglamaktadir. Aragtirma, derinlemesine boylamsal bir 6z yasam éykusu (otobiyografik vaka
calismasi) desenindedir. Veri seti; katilimcinin 2013 yilindaki ilk klinik tani/RAM raporlari, 2019 (7. sinif) ve
2022 (11. sinif) yillarina ait Biligsel Degerlendirme Sistemi (CAS) sonuglari, 2023 ve 2025 yillarina ait strekli
performans/celdiricili dikkat testleri (MOXO), 2024-2025 Yuksekdgretim Kurumlari Sinavi (YKS) basari
ciktilari ve alinan mudahalelere (ézel editim, ergoterapi, dil ve konusma terapisi, hizli okuma) iligkin
bireysel deneyim anlatilarindan olugmaktadir. 2019 ve 2022 CAS profilleri incelendiginde; planlama ve
eszamanli iglem alanlari yag ortalamasi veya Uzerinde seyrederken, ardil islemleme (kisa sureli isitsel
bellek, kelime serileri, sézel dizilim) alaninda belirgin bir diigts ve tutarsizlik tespit edilmistir. Bu biligsel
oérunty; carpim tablosunu ezberleme, zihinden dért islem yurdtme ve matematiksel sembollerin zihinsel
temsilinde yasanan kronik diskalkulik zorluklarin nérobiligsel zeminini dogrudan agiklamaktadir. 2023
MOXO profilinde saptanan zamanlama gugligu (-2.36 puan), 2025 slcimuinde anlamli bir duzelme
(-0.39 puan) géstermis; dikkat performansi geldiricilere ragmen stabil ve regule bir yapiya
kavusmustur. Ergoterapinin siralama, planlama ve mekansal regulasyona katki sagladigi; buna karsin
standart/klasik matematik egitiminin diskalkulik nérobiligsel mimariye yanit veremedigi ve biligsel telafi
mekanizmalarinin ktguk grup ¢alsmalari ve strateji temelli yaklagimlarla inga edildigi géralmuastar. Bu
vaka; matematik 6grenme gugligunin yalnizca aritmetik eksiklik degil, bellek ve ardil islemleme
dinamikleriyle dogrudan iligkili oldugunu somut olarak géstermektedir. Tanili bir bireyin bugin ¢ocuk
gelisimci kimligiyle alana kazandiriimasi; erken ¢ocuklukta diskalkuli farkindaliginin artirimasi, klasik
ezber yerine duyusal-noérobilissel temelli stratejilerin  geligtiriimesi ve yuUksekégretimde kapsayici
duzenlemelerin yapiimasi agisindan kritik gikarimlar sunmaktadir.

Anahtar kelimeler: Diskalkuli, ardil islem becerisi, biligsel degerlendirme sistemi (CAS), MOXO, otobiyografik vaka
calismasi, gocuk gelisimi
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ABSTRACT

Specific Learning Disorder (SLD) is a neurodevelopmental condition that manifests in reading (dyslexio),
written expression (dysgraphia), and mathematics (dyscalculia). Individuals with mathematical learning
difficulties frequently encounter limitations in successive processing, working memory, visuospatial
perception, and timing components. This study aims to examine the diagnostic trajectory, neurocognitive
profile changes, and intervention processes of an individual diagnosed with dyslexia and mathematical
difficulties in second grade—currently a sophomore undergraduate student in Child Development—from 2013
to higher education, utilizing an autobiographical/qualitative case study approach. The research is designed
as an in-depth longitudinal autobiographical case study (autobiography). The dataset comprises the
participant's initial clinical diagnosis/Guidance and Research Center (RAM) reports from 2013, Cognitive
Assessment System (CAS) results from 2019 (Grade 7) and 2022 (Grade 11), continuous
performance/distrqctor—bosed attention test (MOXO) scores from 2023 and 2025, Higher Education
Institutions Exam (YKS) achievement outcomes from 2024-2025, and personal experiential narratives
regarding the interventions received (special education, occupational therapy, speech and language
therapy, and speed reading). An analysis of the 2019 and 2022 CAS profiles revealed that while planning and
simultaneous processing scores were at or above age averages, a marked deficit and inconsistency were
identified in successive processing (short-term auditory memory, word series, verbal sequencing). This
cognitive pattern directly elucidates the neurocognitive basis of chronic dyscalculic difficulties, such as
memorizing multiplication tables, performing mental arithmetic, and forming mental representations of
mathematical symbols. The timing difficulty identified in the 2023 MOXO profile (-2.36 points) showed
significant improvement in the 2025 assessment (-0.39 points); attention performance attained a stable and
regulated structure despite environmental distractors. Occupational therapy contributed substantially to
sequencing, planning, and spatial regulation. Conversely, standard/traditional mathematics education failed
to address the dyscalculic neurocognitive architecture, indicating that cognitive compensation mechanisms
were successfully constructed through small-group interventions and strategy-based approaches. This case
concretely demonstrates that mathematical learning difficulties are not merely arithmetic deficits, but are
directly linked to memory and successive processing dynamics. The transition of a diagnosed individual into
a child development professional offers critical implications for raising dyscalculia awareness in early
childhood, replacing rote memorization with sensory- and neurocognitively grounded strategies, and
implementing inclusive accommodations in higher education.

Keywords: Dyscalculia, cognitive assessment system (cAs), MOXO, autobiographical case study, child
development
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OZET

Akademik basari ve bireysel gelisim Uzerinde temel bir rol oynayan matematik dersi, matematigin kendine 6zgu soyut yapisi
ve kavramsal derinligi nedeniyle birgok 6grenci icin asilmasi gereken gugltkler barindirmaktadir. Bu 6grenme gugltklerinden
biri, sayl ve matematiksel igslem becerilerinde kalici yetersizliklerle tanimlanan ve erken mudahale gerektiren diskalkulidir.
Diskalkuli riski tagtyan 6grencilerin erken yasta tanilanmasi ve destekleyici yaklagimlarla egitim sdrecine dahil edilmesi, etkili
bir mudahale gergeklestirebiimek agisindan buytk énem tasimaktadir. Bu c¢alisma, Cuisenaire gubuklari ve sanal
manipulatiflerin - kullanildigr 12 haftalik bireysellestiriimis bir mudahale programinin, égrencinin ¢arpma ve bdlme
islemlerindeki islem akiciigina, problemleri baglamsal olarak anlamlandirma becerisine, biligsel yuk dizeyine ve matematik
tutumuna olan etkilerini incelemeyi amaglamaktadir. Arastirma, nitel arastirma yéntemlerinden érnek durum galismasi
cercevesinde yuarutdlmustar. Katilimcer segiminde matematik basgari durumu, égretmen ve ebeveyn goérUsleri ile diger
derslerdeki performans oélgutleri dikkate alinmigtir. Bu dogrultuda, istanbul'un Kadikdy ilgesindeki bir devlet okulunda 6grenim
goren ve diskalkuli riski tagidigi belirlenmis bir 6. sinif 6grencisi ile galisma yarattlmusttr. Madahale sureci, 12 hafta boyunca
haftada 40 dakikalik oturumlar seklinde planlanmigtir. Midahale kapsaminda éncelikle 6grenciye Cuisenaire gubuklari ve bu
cubuklarla iligkili sanal manipulatifler tanitiimis; carpma ve bélme égretiminde 6grencinin bildigi bir carpimdan komsu
carpimi tiretmesine dayanan strateji ile bu somut ve dijital materyallerden es zamanli olarak faydalanilmigtir. ilerleyen
sUregte 6grenciye carpma-boélme islemlerinin mantigi kavratilip islemsel pratiklik kazandirildiktan sonra, edinilen becerilerin
transferi amaciyla gunlik hayat problemleri Gzerine odaklaniimisgtir. Oturumlar, égrencinin bireysel ihtiyaglarina goére
uyarlanmig ve gesitli etkinlikler igermistir. Midahale éncesi ve sonrasi Garpma-Bdlme islem Performansi Testi, Matematige
Yonelik Tutum Olgegi ve Biligsel Yuk Olgegi uygulanmis; ayrica égrenci ve ebeveynle yari yapilandinimig gériasmeler
gergeklestiriimistir. MUdahale sureci sonunda, diskalkuli riski tagiyan égrencinin ¢arpma ve bdlme basar dizeyinde
%15,63'ten %75,00'e ulasan belirgin bir artig kaydedilmistir. Biligsel Yuk Olgegi sonuglari incelendiginde; én test agsamasinda 10
Uzerinden 4 olan 6znel zihinsel gaba puaninin, midahale sonrasindaki son testte 2'ye geriledigi tespit edilmistir. Buna karsin,
dgrencinin Matematik Tutum Olgedinden aldigi 6n test puani 73 iken, son testte hafif bir dusts gostererek 69'a gerilemistir.
Mudahale sureci sonrasinda yapilan yari yapilandiriimig gérigmelerden elde edilen nitel veriler ise 6grencinin matematige
yoénelik genel tutumunun olumlu yénde dénulstiguanud, ev ¢galismalarinda daha istekli tekrar gergeklestirdigini, belirgin bir
akademik 6zgldven kazandigini ve edindigi garpma-boélme becerilerini gunltk yagsam senaryolarinda daha rahat ve iglevsel
bir sekilde kullandigini ortaya koymustur. Bu ¢alismada diskalkuli riski tagiyan bir égrenci igin Cuisenaire gubuklari, sanal
manipulatifler ve bilinen ¢arpimdan komsu ¢arpim tretme stratejisinin butdncul bir yaklagimla kullaniimasi; somuttan soyuta
gecisi kolaylastiran umut verici bir 6gretim yaklagimi olabilecedi gorulmustdr. Yapilandinimig ve zamana yayilan bu
mudahalelerin; biligsel yuki azaltabilecegi ve 6grencinin carpma ve bdlme islemleri ile ilgili akademik performansi
artirabilecegi goértulmektedir. Surecin ev 6devleri ve duzenli tekrarlarla pekistiriimesinin bilginin kaliciigini destekleyip
desteklemedigi, izleme 6lgumlt ¢aligmalarla sinanmalidir. Bununla birlikte, gérasmelerde 6grencinin matematige yoénelik
tutumunun olumlu yénde degistigini hem kendisinin hem de velisinin belirtmesine kargin Matematik Tutum Olgegi puaninin
hafif bir dusts goéstermesi, niceliksel ve niteliksel veriler arasinda bir tutarsiziga isaret etmektedir. Bu durum caligmanin bir
sinirhligr olarak degerlendiriimelidir. Benzer sekilde ¢alismanin tek bir 6grenciyle sinirli olmasi sonuglarin genellenebilirligini
kisitlamaktadir; bu nedenle s6z konusu yéntemlerin daha genis kapsamli uygulamalarda yayginlastirimasi énerilmektedir.

Anahtar kelimeler: Bime, Cuisenaire gubuklari, garpma, matematik 6grenme guclugu, sanal manipulatif
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ABSTRACT

Mathematics is vital for academic and personal development, yet its abstract nature often creates severe
learning difficulties. Dyscalculia, marked by persistent deficits in number sense and arithmetic, demands
early identification and targeted intervention. This study examines the effects of a 12-week individualized
intervention incorporating Cuisenaire rods and virtual manipulatives on a sixth-grade student's multiplication
and division fluency, contextualized problem-solving, cognitive load, and mathematical attitude. Using a
qualitative single-case study design, the research was conducted with a sixth-grade student at a public
middle school in Kadikdy, Istanbul, identified as at risk for dyscalculia based on multiple evaluations. The 12-
week program consisted of weekly 40-minute individualized sessions. Instruction utilized Cuisenaire rods and
virtual manipulatives to teach multiplication and division through a derived-facts strategy (deriving unknown
facts from known neighbors). Once conceptual understanding and procedural fluency were established,
instruction shifted to real-life problem-solving.Data were gathered pre- and post-intervention using the
Multiplication and Division Performance Test, Mathematics Attitude Scale, and Cognitive Load Scale,
alongside semi-structured interviews with the student and parent. Post-intervention results showed a
dramatic increase in mathematical performance, with test scores rising from 15.63% to 75.00%. The Cognitive
Load Scale indicated a drop in perceived mental effort from 4 to 2 on a 10-point scale.Although the
quantitative Mathematics Attitude Scale score showed a slight decrease from 73 to 69, qualitative interview
data revealed a more positive outlook. The student exhibited higher self-confidence, greater homework
willingness, and improved application of skills in daily life. The integrated use of concrete manipulatives,
virtual tools, and derived-facts strategies effectively supports students at risk of dyscalculia by bridging
concrete and abstract thinking. Structured interventions can successfully lower cognitive load and enhance
arithmetic performance.However, limitations include the single-participant design, preventing generalization,
and a discrepancy between qualitative attitudes and quantitative scale scores. Future research should
involve larger, diverse samples and follow-up assessments to evaluate long-term skill retention.

Keywords: Division, Cuisenaire rods, multiplication, mathematics learning difficulty, virtual manipulative
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OZET

Bu ¢alisma, TUBITAK 4008 Ozel Gereksinimli Bireylere Yonelik Kapsayici Toplum Uygulamalari Destekleme
Programi kapsaminda gergeklestirilmistir. Galigmanin amaci, diskalkuli (matematik égrenme guglaga) riski
tasiyan 5. sinif égrencilerinin nérobiligsel temelli uygulamalarla matematiksel ve sosyal becerilerini
gelistirmek; ebeveynlerin gocuklarinin egitim streglerindeki hak savunucusu, 6gretici ve destekleyici rollerini
guglendirerek bilimsel yéntemleri ev ortamina tasimalarint saglamaktir. Karma yéntem deseninin
benimsendigdi arastirmanin hedef kitlesini, Sivas ilindeki ortaokullarin 5. siniflarinda égrenim goéren ve bilimsel
kriterlere dayall “dlgut érnekleme” teknidi ile dgretmen gdzlemleri, diskalkuli kontrol listesi, galigma belledi
dlgegi ve kazanim takip gizelgesi kullanilarak belirlenen 12 risk grubu égrenci ve onlarin ebeveynleri (14 veli)
olusturmaktadir. MGdahale streci 3 gun ebeveynler, 3 gun égrenciler olmak Uzere toplam 6 gun strmustur. Bu
sUrecgte Joyce Epsteinin Ortligen Etki Alanlari Modeli ve Somut-Yari Somut-Soyut (CRA) dgretim stratejisi
temel alinmig; atdlyelerde somut manipulatifler, Web 2.0 araglarn (Polypad, GeoGebra), drama, muzik
(Boomwhackers) ve sinif digi saha gerzileri uygulanmigtir. Arastirmanin nicel verileri 2. Seviye Matematigin
Biligsel Alt Becerileri (CDR) Testi ile; nitel veriler ise yansitici gunlikler, alan notlari ve yari yapilandiriimig
goérusme formlari ile toplanmigtir. istatistiksel analizler sonucunda, 6grencilerin biligsel alt beceri test
puanlarinda (On test X = 32,02; Son test X = 33,75) gérulen artig istatistiksel olarak anlamli bulunmamig (p >
,05;, p = ,104) ve bu durumun kisa sureli midahaleden kaynaklandigi degerlendirilmigtir. Buna kargin, nitel
bulgular velilerde énemli bir farkindalik yasandigini gdstermistir. Baslangigta ¢ocuklarinin matematikte
yasadigr guglukleri zaman zaman “tembellik” ya da “isteksizlik” olarak yorumlayan ebeveynlerin, sireg iginde
diskalkuliyi ve cocuklarinin yasadigi guglukleri daha iyi anlamaya basladiklari; ¢ocuklarina karsi daha
anlayigh, sabirli ve destekleyici bir yaklagim gelistirme konusunda farkindaliklarinin arttigr gézlenmistir.
Ogrencilerin ise stireg boyunca matematige kargl daha olumlu ve istekli bir yaklagim sergiledikleri, kendilerini
daha rahat ve gldvende hissetmeye basgladiklar tespit edilmistir. Sonug olarak, ebeveynlerin mudahale
sUreclerine etkin entegrasyonunun, matematik égrenme guclugu (diskalkuli) yasayan cocuklarin akademik
ve duyussal gelisim sutreglerinin desteklenmesinde kritik ve belirleyici bir rol oynadigr degerlendiriimektedir.

Anahtar kelimeler: Diskalkuli, ebeveyn egitimi, kapsayici egitim, matematik kaygisi
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ABSTRACT

This study was conducted within the scope of the TUBITAK 4008 Support Program for Inclusive Community
Applications for Individuals with Special Needs. The aim of the study is to improve the mathematical and social skills
of 5th-grade students at risk of dyscalculia (mathematics learning difficulty) through neurocognitive-based
applications, and to enable parents to bring scientific methods into the home environment by strengthening their
roles as rights advocates, educators, and supporters in their children's education processes. In the study adopting a
mixed method design, the target population consists of 12 at-risk students studying in the 5th grade of middle
schools in Sivas province, determined through scientific criteria-based ‘criterion sampling’ technique using teacher
observations, the dyscalculia checklist, the working memory scale, and the learning outcome tracking chart, along
with their parents (14 parents). The intervention process lasted for a total of 6 days, consisting of 3 days for parents
and 3 days for students. During this process, Joyce Epstein’s Overlapping Spheres of Influence Model and the
Concrete-Representational-Abstract (CRA) instructional strategy were taken as the basis; concrete manipulatives,
Web 2.0 tools (Polypod, GeoGebrc), drama, music (Boomwhockers), and out-of-classroom field trips were
implemented in the workshops. Quantitative data were collected using the Level 2 Cognitive Diagnostic Assessment
of Mathematics (CDR) Test, while qualitative data were gathered through reflective journals, field notes and semi-
structured interview forms. As a result of statistical analyses, the increase observed in students’ cognitive sub-skill
test scores (Pre-test X = 32.02; Post-test X = 33.75) was not found to be statistically significant (p > .05; p = .104), and
this situation was evaluated to stem from the short-term nature of the intervention. In contrast, qualitative findings
showed that parents experienced a significant increase in awareness. It was observed that parents, who initially
interpreted their children's mathematical difficulties as ‘laziness’ or ‘'unwillingness’ from time to time, began to better
understand dyscalculia and the challenges their children faced during the process, and their awareness about
developing a more understanding, patient, and supportive approach toward their children increased. Furthermore, it
was identified that students displayed a more positive and willing approach toward mathematics throughout the
process, and began to feel more comfortable and secure. In conclusion, it is evaluated that the active integration of
parents into intervention processes plays a critical and decisive role in supporting the academic and affective
development processes of children with mathematics learning difficulties (dyscalculia).

Keywords: Dyscalculia, parent education, inclusive education, mathematics anxiety
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OZET

Bu calisma, konusu matematik 6grenme guglugu (diskalkuli) olan iki resimli cocuk kitabinda diskalkulinin nasil
temsil edilerek gérinur hale getirildigini ve diskalkulik gocuklarin matematik derslerine katilimlarinin her iki
anlati boyunca nasil yeniden yapilandiriidigint incelemeyi amacglamaktadir. Bu amagtan hareketle galismada,
diskalkuliyle baglantili zorluklarin duyusgsal, psikolojik ve sosyal deneyimler baglaminda nasil ele alindigy, aile,
6gretmen ve akranlarin diskalkulik gocuklarin kendilerini matematigi 6grenen olarak konumlamalarina nasil
eglik ettikleri ele alinmigtir. Aragtirma, dokiman incelemesi ve gok modiu (multimodal) analiz ekseninde
tasarlanmistir. Arastirma kapsamina alinan dokdmanlar, amacgh érnekleme yoluyla, ana karakterin diskalkulik
bir cocuk oldugu; resimli gocuk kitabi seklinde yapilandirimis; hikdyede matematik 6grenme surecinin
deneyimlenmesine yénelik igerik barindiran ve tam metnine erigilebilen Matis Matematigi Sevmiyor! ile
Cassidy and the Mixed Up Numbers kitaplaridir. iki kitabin segimi temsili bir evren olusturma amaci
tagimamakta, aksine ayni olguyu (diskalkuli) farkl anlatisal yollarla yapilandiran ki farkl vakanin
derinlemesine karsilasgtirimasina dayanmaktadir. Bu dogrultuda, arastirma verisini segilen kitaplarin sézel
anlatilar ve goérselleri olugturmustur. Analiz birimi, diskalkulinin sosyal, duyussal vb. farkli boyutlarinin ve
matematiksel katilimin gérantr héle geldigi sayfalar olarak belirlenmistir. Analiz énce kitap igi, ardindan
kitaplar arasi kargilagtirma bigiminde yuratilmus, sézel ve gérsel modlar birlikte yorumlanmistir. Her iki kitapta
da diskalkuli yalnizca yanlig cevap veya dusuk matematik performansiyla degil, diskalkulinin
akranlarin/basgkalarinin éninde gérundr hale gelmesiyle iliskili kaygl, utanma, hayal kirkigi ve kaginma
deneyimleriyle temsil edilmektedir. Matis'in matematik égrenmeye iliskin yasadigi zorluklar sayma, sayi
oérantistint devam ettirme, zihinden iglem, garpma ve oyunda skor takibi gibi farkl matematiksel islemlerde
gorunurken Cassidy’nin deneyimi daha ¢ok sayma ve sayi érintlistine odaklanmaktadir. Anlatilarin ¢ézamu
diskalkulinin ortadan kalkmasina degil, matematik derslerine katilim kogullarinin degismesine dayanmaktadir.
Matis, akran, ebeveyn ve égretmen destegiyle somutlastirma ve alternatif islem stratejilerini daha bagimsiz
hale gelerek kullanip grup etkinliklerine matematiksel olarak katilim saglamaktadir. Cassidy ise ebeveyn
destegi ve o6gretmenin sagladigi alanla kendi renk temelli sayma stratejisini sinifa tagsimakta, diskalkulik
oldugunu agikga kabul etmekte ve yéntemini akranlarina agiklamaktadir. Bdylece Matis'in  anlatisi
desteklenmis matematiksel katiima, Cassidy’'nin anlatisi ise buna ek olarak é6z-savunuculuk ve farkl 6grenme
bicimini sahiplenmeye dogru ilerlemektedir. Bulgular, diskalkuli konulu resimli gocuk kitaplarinin yalnizca
diskalkuli géstergelerini tanitan araglar olmadigin;; matematiksel katilim, ebeveyn, akran ve &Jretmen
destegine iliskin mesajlar da Urettigini gdstermektedir. Her iki anlatida basari, diskalkulinin ortadan
kalkmasiyla degil, farkli stratejiler ve destekleyici iligkiler sayesinde gcocugun matematik derslerine katiimiyla
iligkilendiriimektedir. Bu yénuyle resimli gocuk kitaplari, diskalkuliyi eksiklik merkezli anlatilardan farklik ve
katihm merkezli anlatilara tagiyabilecek pedagojik kaynaklar olarak degerlendirilebilir.

Anahtar kelimeler: Diskalkuli, resimli gocuk kitaplari, matematiksel katilim, kapsayici matematik egitimi
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ABSTRACT

This study examines how dyscalculia is represented and made visible in two picturebooks centered on mathematics
learning difficulties and how the mathematical participation of children with dyscalculia is reconstructed across the two
narratives. Specifically, it explores how difficulties associated with dyscalculia are portrayed within affective, psychological,
and social experiences and how parents, teachers, and peers contribute to the ways children with dyscalculia position
themselves as mathematics learners. The study was designed as a document analysis incorporating a multimodal
perspective. The documents were selected through purposive sampling based on four criteria: the main character was a
child with dyscalculia; the text was structured as a picturebook; the narrative included experiences related to mathematics
learning; and the full text was accessible. Accordingly, Mathis n'aime pas les maths! (Mathis Doesn't Like Maths!) and Cassidy
and the Mixed Up Numbers were included. The selection of these two books was not intended to constitute a representative
corpus; rather, they were treated as two contrasting cases that construct the same phenomenon, dyscalculia, through
different narrative trajectories. The data consisted of the verbal narratives and illustrations of the books. Pages in which
social, affective, or other dimensions of dyscalculia and mathematical participation became visible were treated as the units
of analysis. Analysis proceeded first within each book and then comparatively across the two books, with verbal and visual
modes interpreted together. In both books, dyscalculia is represented not only through incorrect answers or low
mathematical performance but also through anxiety, embarrassment, frustration, and avoidance associated with having
one's difficulties become visible to peers and others. Matis’s difficulties appear across several mathematical activities,
including counting, extending number patterns, mental calculation, multiplication, and keeping score during games,
whereas Cassidy’s experiences focus primarily on counting and number sequences. Importantly, neither narrative resolves
dyscalculia by eliminating the difficulty itself. Instead, resolution occurs through changes in the conditions under which the
child participates in mathematics. With support from peers, parents, and teachers, Matis increasingly uses manipulatives
and alternative calculation strategies independently and participates mathematically in group activities. Cassidy, supported
by her parents and given space by her teacher, brings her own color-based counting strategy into the classroom, openly
acknowledges having dyscalculia, and explains her method to her peers. Thus, Matis’s narrative develops toward supported
mathematical participation, whereas Cassidy’s additionally moves toward self-advocacy and ownership of a different way
of learning. The findings suggest that picturebooks about dyscalculia do more than introduce characteristics of the learning
difficulty; they also communicate particular understandings of mathematical participation and of parental, peer, and
teacher support. In both narratives, success is associated not with overcoming or eliminating dyscalculia but with
participating in mathematics through alternative strategies and supportive relationships. Picturebooks may therefore serve
as pedagogical resources for shifting representations of dyscalculia from deficit-oriented narratives toward narratives
centered on difference, agency, and participation.

Keywords: Dyscalculig, picturebooks, mathematical participation, inclusive mathematics education
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OZET

Ozel yetenek ile diskalkulinin ayni égrencide bulunmasi, guglt yénler ile matematik 6grenme gugluklerinin
birbirini maskelemesine ve égrencinin egitim gereksinimlerinin eksik degerlendiriimesine yol agabilmektedir.
Bununla birlikte iki kere farkllik arastirmalari ile ebeveyn matematik kaygisi, ev matematik ortami ve aile
katiimi arastirmalart bayuk élgtde birbirinden ayri ilerlemektedir. Bu ¢alismanin amaci, séz konusu iki literattr
hattini butdnlestirerek 6zel yetenek ve diskalkuli birlikteliginin taninmasi ve desteklenmesine yonelik Ozel
Yetenek ve Diskalkuli Birlikteliginde Aile Merkezli Cift Mercek Modeli'ni gelistirmektir. Arastirma, yapilandiriimig
veri tabani taramasina dayall butUnlestirici literatir sentezi ve kavramsal model gelistirme ¢alismasidir.
Taramalar 2 Eyltul 2026 tarihinde gergeklestirilmigtir. Yil sinirlamasi uygulanmadan Scopus, Web of Science
Core Collection ve ERIC veri tabanlarinda dért kavramsal arama kiimesi kullanilmis; ulusal literattr DergiPark
taramasiyla desteklenmistir. Ug uluslararasi veri tabanindan elde edilen 234 ham kayittan 83 yinelenen kayit
cikariimig, DergiPark’tan belirlenen bes ¢alisma eklendiginde basglik ve ézet duzeyinde degerlendirilen kayit
sayisi 156 olmustur. Kavramsal uygunluk, kanit alanlarini temsil etme gUcl, tam metne erigsim ve
dogrulanabilir arastirma  bilgilerinin bulunmasi dikkate alinarak 17 ¢alisma c¢ekirdek senteze alinmistir.
Bulgular; aragtirma deseni, drneklem, baglam, temel sonuglar, yéntemsel sinirliliklar ve hedef égrenci grubuna
aktarilabilirlik bakimindan karsilastirmall olarak kodlanmugtir. Sentez iki temel kanit hatti ortaya koymustur.
Birinci hat; iki kere farklihgin taninmasi, karsilik maskeleme, aile gézlemleri ve savunuculugu, guglt yonlerin
desteklenmesi ve okul-aile ig birligini kapsamaktadir. ikinci hat; ebeveyn matematik kaygisi, kontrol edici veya
ozerklik destekleyici yardim, ebeveyn 6z yeterligi, ev matematik ortami ve teknoloji destekli etkilesimleri
icermektedir. Bulgular, aile gézlemlerinin gift profilin fark edilmesine katki saglayabilecegini ancak profesyonel
degerlendirmenin yerine gegcemeyecedini géstermektedir. Ayrica aile katiliminin sonuclarinin yalnizca yardim
sikligiyla agiklanamayacagi; etkilesimin duygusal tonu, gocuga taninan bagimsiz dusinme alani ve okul ile
uzmanlardan alinan destedin de dikkate alinmasi gerektigi belirlenmistir. incelenen arastirmalarin higbirinde
6zel yetenek, diskalkuli ve aile destegi ayni ampirik tasarim iginde birlikte ele alinmamigtir. Bu bosgluga karsi
gelistirilen model; tanima ve ¢ok kaynakli degerlendirme, cift yonld egitimsel destek, iliskisel-duyussal
guvenlik ile sistem koordinasyonu ve baglamsal duyarlilik olmak Gzere dort iligkili katmandan olusmaktadir.
Model, diskalkuliye yo6nelik destedin 6zel yetenek gelisimini ertelemeden yudratilmesini ve aile, okul ve
uzmanlar arasinda dogrudan ve gift yénla koordinasyon kurulmasini énermektedir. Aile merkezlilik,
sorumlulugun aileye devredilmesi degil, ailenin bilgi ve karar ortadr olarak surece katiimasi anlamina
gelmektedir. Model, dogrulanmig bir midahale programi degil; gelecekte hedef égrenci grubuyla sinanmasi
gereken arastirilabilir bir kavramsal gergevedir.

Anahtar kelimeler: Ozel yetenek, diskalkuli, iki kere farklilik, aile katilimi, matematik kaygisi
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ABSTRACT

The co-occurrence of giftedness and dyscalculia may cause strengths and mathematics learning difficulties to mask
one another, leading to incomplete recognition of students’ educational needs. However, research on twice-
exceptionality and studies of parental mathematics anxiety, the home mathematics environment, and family
involvement have largely developed as separate lines of inquiry. This study aimed to integrate these bodies of
literature and develop the Family-Centered Dual-Lens Model for the Co-occurrence of Giftedness and Dyscalculia to
support the identification and education of this student group. The study employed an integrative literature synthesis
based on a structured database search and a conceptual model-development approach. The searches were
conducted on 2 September 2026. Four conceptual search clusters were applied in Scopus, Web of Science Core
Collection, and ERIC without a publication-year restriction. The international search was supplemented by a DergiPark
search of Turkish literature. The three international databases yielded 234 raw records. After removing 83 duplicates
and adding five relevant DergiPark studies, 156 unique records were assessed at the title and abstract level.
Seventeen studies were included in the core synthesis based on their conceptual relevance, representation of the
evidence domains, full-text availability, and inclusion of verifiable research information. The studies were
comparatively coded according to design, sample, context, principal findings, methodological limitations, and
transferability to the target student group. The synthesis identified two principal evidence streams. The first
concerned the identification of twice-exceptionality, reciprocal masking, family observations and advocacy, strength
development, and school-family collaboration. The second addressed parental mathematics anxiety, controlling and
autonomy-supportive assistance, parental self-efficacy, the home mathematics environment, and technology-
supported interactions. Family observations may contribute to recognizing a dual profile but cannot replace
comprehensive professional assessment. The evidence also indicated that the outcomes of family involvement
cannot be explained solely by the frequency of assistance. The emotional tone of interactions, the extent to which the
child retains space for independent thinking, and the support available from schools and professionals must also be
considered. None of the reviewed studies examined giftedness, dyscalculia, and family support together within the
same empirical design. In response to this gap, the proposed model comprises four interrelated layers: identification
and multi-source assessment, dual-focus educational support, relational-affective safety, and system coordination
with contextual responsiveness. It proposes that support for dyscalculia and the development of giftedness should
proceed concurrently through direct and reciprocal coordination among families, schools, and professionals. Family-
centeredness refers to recognizing the family as an information and decision partner rather than transferring
professional responsibility to parents. The model is not a validated intervention program; it is a researchable
conceptual framework whose components and proposed relationships require direct empirical testing with gifted
students with dyscalculia and their families.

Keywords: Giftedness, dyscalculia, twice-exceptionality, family involvement, mathematics anxiety
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OZET

Diskalkulisi olan égrenciler, ézellikle matematiksel kavramlarin soyutlastigi ve yénsel disinmenin én plana
ciktigr tam sayilar gibi konularda égrenme zorluklari yasayabilmektedirler. Bu arastirma, bilgisayar destekli
égretim (BDO) ortamlarinin tam sayilar kazanimlarindaki 8grenme sireglerine olan etkililigini deneysel olarak
incelemeyi amagclamaktadir. Tam sayilar; negatif sayr kavrami, sayr dogrusundaki yénsel degisimlerin
yorumlanmasi ve isaretlere dayal islem kurallarinin kavranmasini gerektirmesi sebebiyle yUksek biligsel yuke
sahiptir. Bu baglamda arastirma, diskalkulisi olan égrencilerin biligsel yukdnu azaltmayi, gorsellestirme ve
etkilesimi artirmayi hedefleyen dinamik bir BDO ortamini test etmesi yonuyle 6zgun bir nitelige sahiptir.
Arastirmada kontrol gruplu én test-son test deneysel arastirma deseni kullaniimigtir. Caligma grubunu, 12-14
yas araliginda bulunan ve diskalkuli tanisi almis ya da risk grubunda yer alan 10 ortaokul égrencisi
olusturmaktadir. Arastirmanin hazirlik asamasinda, Milli Egitim Bakanligr 7. sinif matematik 6gretim
programindaki tam sayilar kazanimlari dogrultusunda uzman gérusleri alinarak soru havuzu hazirlanmis,
o6gretim videolar gelistiriimis ve Python tabanli TAMNOVA yazilimi tasarlanmigtir. Yazilim, égrencilerin sorulara
verdikleri yanitlara gére aninda dénut saglayan ve gerekli durumlarda égretici video igeriklerine yénlendirme
yapan etkilesimli bir yapidadir. Uygulama surecinde 6grencilere 6n test uygulanacak, ardindan 6gretim
oturumlari gergeklestirilecek ve streg sonunda son test uygulanacaktir. Ogrencilerin yazilima iligkin géruslerini
belirlemek amaciyla sosyal gegerlik verileri de toplanacaktir. Nicel verilerin analizinde Wilcoxon igaretli Siralar
Testi ve Friedman Testi kullanilacaktir. Arastirmanin ilk agsamasi kapsaminda soru havuzu, 6gretim videolari ve
TAMNOVA 6égretim yazihminin gelistiriimesi tamamlanmistir. Yazilm uygulamaya hazir hale getiriimis olup
deneysel uygulama sureci devam etmektedir. Arastirmanin sonraki agamalarinda elde edilecek 6n test-son
test verileri ile sosyal gegerlik bulgularinin, yaziimin égrencilerin 6grenme suregclerine katkisini degerlendirmek
amaclyla analiz edilmesi planlanmaktadir. Bu ¢alisma kapsaminda gelistirilen  TAMNOVA  yaziliminin,
diskalkulili 6grencilerin tam sayilar konusundaki 6grenmelerini desteklemek amaciyla tasarlanmis yenilik¢i bir
dijital égretim araci oldugu dusundimektedir. Arastirma sonucunda elde edilecek bulgularin, matematik
6grenme guglugu yasayan égrenciler icin teknoloji destekli 6gretim uygulamalarinin kullanimina iligkin
alanyazina katki sunmasi beklenmektedir. Ayrica galismanin, 6zel egitim ve kapsayict matematik 6gretiminde
gelistirilecek  benzer dijital &gretim materyallerine  ydénelik 6érnek bir model olusturabilecegi
degerlendiriimektedir.

Anahtar kelimeler: Diskalkuli, bilgisayar destekli 6gretim (BDO), tam sayilar
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ABSTRACT

Students with dyscalculia may experience learning difficulties, particularly in topics such as integers, where
mathematical concepts become more abstract and directional thinking plays a prominent role. This research aims
to experimentally examine the effectiveness of computer-assisted instruction (CAI) environments on the learning
processes related to integer learning outcomes. Integers involve a high cognitive load because they require students
to understand negative numbers, interpret directional changes on the number line, and comprehend operation rules
based on mathematical signs. In this context, the study is distinctive in that it tests a dynamic CAI environment
designed to reduce the cognitive load of students with dyscalculia while enhancing visualization and interaction. A
pretest-posttest experimental design with a control group was employed in the study. The study group consists of 10
middle school students aged between 12 and 14 years who have been diagnosed with dyscalculia or are considered
at risk for dyscalculia. During the preparation phase of the study, an item pool was developed based on the learning
outcomes related to integers in the 7th-grade mathematics curriculum of the Ministry of National Education, with
expert opinions being sought. Instructional videos were developed, and the Python-based TAMNOVA software was
designed. The software incorporates an interactive structure that provides students with immediate feedback based
on their responses and directs them to instructional video content when necessary. During the implementation
process, students will first complete a pretest, followed by instructional sessions, and a posttest will be administered
at the end of the process. Social validity data will also be collected to determine students’ opinions regarding the
software. The Wilcoxon Signed-Ranks Test and the Friedman Test will be used to analyze the quantitative data. As
part of the first phase of the study, the development of the item pool, instructional videos, and TAMNOVA instructional
software has been completed. The software is ready for implementation, and the experimental phase of the study is
currently ongoing. In the subsequent stages of the study, the pretest-posttest data and social validity findings will be
analyzed to evaluate the contribution of the software to students’ learning processes. The TAMNOVA software
developed within the scope of this study is considered an innovative digital instructional tool designed to support the
learning of integers among students with dyscalculia. The findings to be obtained from the study are expected to
contribute to the literature on the use of technology-supported instructional practices for students experiencing
difficulties in learning mathematics. Furthermore, the study may serve as a model for the development of similar
digital instructional materials in special education and inclusive mathematics instruction.

Keywords: Dyscalculia, computer-assisted instruction (CAl), integers
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OZET

Orantisal akil yaratme, birden fazla degisken arasindaki dogru oranti, ters oranti ve oranli iligkileri anlama ve
¢cdzimleme becerisini kapsar. Her ne kadar ortaokul mufredatinda yer alan bir konu olarak gértlse de
orantisal dusinme ilkokuldan itibaren matematiksel anlayisin temel taslarindan biri olarak kabul edilebilir.
Ornegin; 6 kisilik bir kek yapmak igin 1 yumurta gerekli iken 12 kigilik bir kek yapmak igin kag yumurta
gerektiginin yorumunu yapabilmek orantisal akil yaratebilme ile ilintidir. Bu ilinti hem gergek bir hayat durumu
yorumlamasi hem de matematigi yapamadigini hisseden bir gocugun matematigi anlamlandirmasinda kilit
bir nokta olabilmektedir. Bu baglamdan hareketle; bu calismanin amaci matematik 6grenme guglugune
sahip dégrencilerin orantisal akil ylaratme duzeylerinin incelenmesidir. Caligma nitel arastirma desenlerinden
durum galigmasi olarak belirlenmigtir. Durum galigmasi bir olayin mekan, sureg ve/veya tim degigkenleri
derinlemesine incelemekte olup bu galismada goklu durumlar yer almaktadir. ilk olarak belirlenen durum
matematik 6grenme gucligu yasayan égrencilerin tespiti ikinci durum ise bu 6grencilerin orantisal akil
yaritme duzeylerinin belirlenmesidir. Katiimcilar Antalya ilinde farkli okullarda égrenim géren 5. sinif
o6grencileri arasindan belirlenen 8 o6grenci ile yurutdlmustar. Arastirmacilar tarafindan hazirlanan form
yardimiyla ilk olarak 124 égrenciye uygulanan ve belirli puanin altinda kalan 32 égrencinin matematik
ogretmenleriyle gérasulmustar. Ogretmen doénutleri ve de gonulltlik esasina bagl olarak belirlenen 8 égrenci
ile birer hafta ara ile toplam 4 oturum bireysel goérismeler gerceklestiriimigstir. Veriler betimsel olarak analiz
edilmistir. Arastirmanin bulgulari 5 6grencinin Dizey 0'da, 3 égrencinin Duzey T'de oldugunu gostermektedir.
Duzey O'da yer alan égrencilerin; orantisal olmayan akil yaritmede rastgele tahminlerde bulunduklari, gérsel
ipuclart kullandiklari ve de ¢arpimsal iliskileri fark edemeyip toplamsal iligkilere odaklandiklari, sayilar veya
islemleri baglamdan bagimsiz, rastgele segtikleri gézlemlenmistir. DUzey 1'de yer alan égrencilerin ise informal
akil yaratmede problemi anlamlandirmak igin somut materyaller, resimler veya ¢gizimler kullanma egiliminde
olduklari ve niteliksel karsilastirmalar yapabildikleri gézlemlenmigtir. Buna ek olarak; katiimcilarin Duzey 2 ve
Dlazey 3'U igeren davraniglarl sergilemedikleri gérulmuastar. Matematik égrenme gucliaga yasayan
katihmcilarin orantisal akil yarGtme duazeylerinin farkhlagtigr ama ortak érintdsel davraniglar sergiledikleri
sonucuna ulagiimistir.

Anahtar kelimeler: Matematik 6§renme gucligu, orantisal akil yaratme, beceri
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ABSTRACT

Proportional reasoning involves the comprehension and analysis of direct proportionality, inverse
proportionality, and ratio-based relationships among multiple variables. Although typically included in the
middle school curriculum, proportional thinking is fundamental to mathematical understanding. For instance,
determining the number of eggs required to bake a cake for 12 people, given that 1 egg is needed for a cake
for 6 people, exemplifies proportional reasoning. This concept not only interprets real-life situations but also
serves as a critical point for children who struggle with mathematics to make sense of mathematical
concepts. In this context, the objective of this study is to assess the proportional reasoning levels of students
with mathematical learning difficulties. This study employed a case study design, a qualitative research
approach. A case study entails an in-depth examination of an event's context, process, and variables, and
this research encompasses multiple cases. The first case involved identifying students with mathematical
learning difficulties, while the second case focused on determining these students’ proportional reasoning
levels. The study was conducted with 8 fifth-grade students selected from various schools in Antalya. Initially,
a form prepared by the researchers was administered to 124 students. Subsequently, interviews were
conducted with the mathematics teachers of the 32 students who scored below a specified threshold. Based
on teacher feedback and voluntary participation, 4 rounds of interviews were conducted with 8 students at
one-week intervals. The data were analyzed descriptively. The study's findings reveal that 5 students were at
Level O, and 3 students were at Level 1. Students at Level 0 made random guesses in honproportional
reasoning, relied on visual cues, failed to recognize multiplicative relationships, and focused on additive
relationships, selecting numbers or operations randomly and without context. Conversely, students at Level 1
utilized concrete materials, pictures, or drawings to understand problems in informal reasoning and were
capable of making qualitative comparisons. Furthermore, participants did not exhibit behaviors associated
with Level 2 and Level 3. The study concluded that the proportional reasoning levels of the 8 students varied,
yet they demonstrated common patterned behaviors.

Keywords: Mathematics learning difficulty, proportional reasoning, skill
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OZET

Ogrencilerin; soyut olan matematiksel kavramlari anlamlandirmasi ve resmedebilmesinde sanal manipulatiflerin
(SM) énemi her gecen gun artmaktadir. Gegmis yillarda “Web tabanli gérsel temsil” olarak tanimlanmig olsa da
sonraki yillarda SM taniminda degisiklige gidilerek “dinamik bir matematiksel nesnenin, manipule edilmesine olanak
taniyan tum dilbilgisel &zellikler” olarak guncellenmistir. SM'nin; matematiksel akademik basariyr destekledikleri,
matematiksel kayglyr gidermede etkin bir rol oynadiklari ve de matematiksel 6grenme gugligu ¢eken bireylerde
kullanilabilecegi bilinmektedir. Bu c¢alismanin amaci matematik égrenme guglugine sahip 6grencilerin sanal
manipulatiflerle  desteklenmis 6Jrenme ortamlarinda matematige yoénelik tutumlarinin nasil  gelistiginin
belirlenmesidir. Calismada karma yéntemlerden biri olan agimlayici sirall desen kullaniimigtir. Agimlayici sirali
desende iki asama yer almakta olup ilk olarak nicel veriler toplanir ve verilerin analizi yapilir. Sonrasinda nicel verileri
detayli olarak acgiklayabilmek amaciyla nitel veriler toplanip analiz edilir. Bagka bir ifade ile nicel calismada &zellikle
ortaya ¢lkan 6nemli, beklenmeyen ya da sasirtict sonuglari ayrintih bir sekilde nitel veriler ile agiklamak istedigi
durumlarda ¢ok kullanilir. Calisma grubu; Antalya’da sosyoekonomik duzeyi dusuk bir okulun fakh 4.siniflarinda
6grenim géren ve 6grenme guclagu yasayan 14 6grenciden olugsmaktadir. Calisma éncesinde égretmen gérugmeleri
ve 10 sorudan olusan élcme aracinin uygulanmasi sonrasinda élgut érneklemle secilen grupta 10 erkek ve 4 kiz
6grenci yer almaktadir. 8 hafta siren uygulama éncesinde ve sonrasinda katiimcilara tutum élgedi, her hafta igin ise
nitel boyut i¢in gérisme formlar verilmis ve cevaplamalari saglanmistir. Nicel verilerin analizinde SPSS 23 paket
programi kullaniimig olup, élcme araglari igin érneklem grup sayisinin az olmasi nedeniyle uygulama éncesi ve
sonrasi arasinda fark olup olmadigr non-parametrik testlerden Wilcoxon testi ile belirlenmistir. Nitel verilerin analizinde
ise betimsel ve igerik analizine gidilmistir. Calisma grubu; élgegdin alt boyutlar (mutluluk ve gudulenme, ézgtven) igin
6n-test ve son-test puanlari arasinda anlamli bir farklihk olup olmadigr Wilcoxon igaretli siralar testi sonuglari
degerlendirildiginde deney grubunda yer alan égrencilerin mutluluk ve gudilenme (z=-3.837, p <.001, z = -3.84, p <
.001, r = 0.54), 6zguven (z=-3.730, p <.001, z = -3.73, p < .001, r = 0.53), deger (z=-2.632, p <.05,z = -3.73, p < .001,r = 0.37),
alt boyutlarinda 6n-test ve son-test puanlarl arasinda son-test lehine anlamli bir farkhlik tespit edilmistir. Etki
buyuklugt degerleri, mudahalenin mutluluk, gudilenme ve ézglven Uzerinde yuUksek; deger alt boyutunda ise orta
duzeyde bir etkiye sahip oldugunu géstermektedir. Arastirmada, matematik 6grenme guclugu yasayan égrencilerin
matematige yonelik tutumlarini gelistirmede sanal manipulatiflerle desteklenen 6grenme ortaminin etkili oldugu
sonucuna ulagiimigtir.

Anahtar kelimeler: Matematik dgrenme gucglugu, sanal manipulatif, matematige yoénelik tutum
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ABSTRACT

The significance of virtual manipulatives (VM) in facilitating students’ understanding and visualization of abstract
mathematical concepts is increasingly recognized. Initially defined as "web-based visual representation,” the
definition of VM has evolved to encompass "all syntactic features that allow for the manipulation of a dynamic
mathematical object.” It is well-established that VMs enhance mathematical academic achievement, effectively
reduce mathematical anxiety, and are beneficial for individuals with mathematical learning difficulties. This study
aims to investigate the development of attitudes towards mathematics among students with mathematical learning
difficulties in environments supported by virtual manipulatives. This study employed an explanatory sequential
design, a type of mixed methods approach. This design involves two phases: initially, quantitative data are collected
and analyzed, followed by the collection and analysis of qualitative data to provide a detailed explanation of the
quantitative findings. This approach is particularly useful for elucidating significant, unexpected, or surprising results
from the quantitative study through qualitative data. The study group comprised 14 students with learning difficulties,
enrolled in various 4th grade classes at a socioeconomically disadvantaged school in Antalya. Following
consultations with teachers and the administration of a 10-question measurement instrument prior to the study, the
criterion sampling group included 10 male and 4 female students. An attitude scale was administered to participants
before and after an 8-week intervention, and for the qualitative component, interview forms were distributed and
completed weekly. Quantitative data analysis was conducted using the SPSS 23 software package, and due to the
small sample size, the Wilcoxon test, a non-parametric test, was applied to assess differences between pre- and
post-intervention periods. Descriptive and content analysis was performed for the qualitative data. The pre- and
post-test scores of the study group for the scale subdimensions (happiness and motivation, self-confidence) were
analyzed using the Wilcoxon signed ranks test to determine significant differences. The results indicated a significant
improvement in the experimental group in favor of the post-test for the subdimensions of happiness and motivation
(z=-3.837, p <.001,z = -3.84, p < .00], r = 0.54), self-confidence (z = -3.730, p < .001, z = -3.73, p < .00], r = 0.53), and
value (z = -2.632, p < .05,z = -3.73, p < .00], r = 0.37). The effect size values suggest that the intervention had a large
effect on happiness, motivation, and self-confidence, and a moderate effect on the value subdimension. The study
concluded that learning environments supported by virtual manipulatives are effective in enhancing the attitudes of
students with mathematical learning difficulties towards mathematics.

Keywords: Mathematics learning difficulty, virtual manipulatives, attitude toward mathematics
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OZET

Matematik 6grenme gucglugu, sayisal beceriler ve akademik performansta yasanan gugliklerin étesinde, bireyin duygusal
yasantisini, 6grenme deneyimlerini ve gevresiyle kurdugu iligkileri etkileyebilen gok boyutlu bir sUregtir. Bu arastirmanin
amaci, matematik 6grenme guclugunu yalnizca matematiksel becerilerde yasanan akademik bir gtcluk olarak degil, bireyin
cocukluktan yetigkinlige uzanan yasam deneyimini ve bu deneyime eslik eden aile sireglerini sekillendiren ¢ok boyutlu bir
olgu olarak incelemektir. Bu dogrultuda, matematik 6grenme guc¢ligunt dogrudan deneyimleyen yetiskin bir birey ile strece
aile iginde farkli rollerden eslik eden bir anne ve bir ablanin anlatilar Uzerinden; gug¢lugin nasil fark edildigi ve
anlamlandirildigl, akademik ve duygusal yasantilara nasil yansidigi, destek arayislarinin sireci nasil etkiledigi ve zaman
icerisinde hangi bas etme, uyum ve telafi yollarinin gelistirildigi ortaya konulmaya c¢alisiimistir. Béylece galisma, matematik
o6grenme gugclugunun farkl yasam dénemlerinde ve farkli aile perspektiflerinde nasil deneyimlendigini gorandr kimayi ve
guclugun yalnizca yetersizlikler Gzerinden degil, bireyin kendi 6grenme bigimini kesfetmesi ve gelistirdigi bas etme yollari
Uzerinden de anlagiimasina katki sunmayr amaglamaktadir. Bu arastirma nitel aragtirma yaklagimiyla gergeklestirilmistir.
Caligma grubunu matematik 6grenme guglugune iligkin farkl deneyimlere sahip G¢ katiimer olusturmustur. Katiimeilardan
biri matematik 6grenme guclugunu ¢ocukluk déneminden yetiskinlige kadar dogrudan deneyimleyen yetiskin bir birey, biri
matematik 6grenme guclugu yasayan bir cocugun annesi, digeri ise matematik 6grenme guclugu yasayan kardeslerinin
sUrecine yakindan eslik eden bir abladir. Arastirma verileri, yar yapilandirilmig gérisme teknigi kullanilarak toplanmistir.
Katihmcilarin farkli deneyimlerinin ayni ¢ergevede incelenebilmesi amaciyla her U¢ katiimciya da ayni temel goérigsme
sorulart yoneltilmistir. Yaklagik 20 dakika sUren bireysel goérasmeler, katiimcilarin onayi alinarak sesli ve gérantdlt olarak
kaydedilmis ve goérismelerin ardindan kayitlar yazili metne doénusttrdlmastdr. Elde edilen goérisme transkriptleri tematik
analiz yontemiyle analiz edilmistir. Analiz strecinde 6ncelikle katiimcilarin ifadeleri incelenerek anlamli veri birimleri
kodlanmig, ardindan benzer ve iligkili kodlar bir araya getirilerek temalar olusturulmustur. Katiimcilarin anlatilari hem kendi
baglamlar igerisinde ayri ayri incelenmis hem de deneyimler arasindaki ortaklik ve farkhliklarin belirlenebilmesi amaciyla
birlikte degerlendirilmistir. Tematik analiz sonucunda katihmcilarin deneyimleri “Fark Edilmek ile Gézden Kagmak Arasinda
Ogrenme Guglugu”, “Akademik Guglugun Otesinde Duygusal Deneyim”, “Uygun Destedi Bulma ve Ogrenme Bigimini
Kesfetme”, “Kabul, Uyum ve Bas Etme” ve “GUclukten Guce D6nUsim” olmak UGzere bes ana tema altinda toplanmistir.
Bulgular, matematik 6grenme gugligunin akademik zorlanmalarin yani sira yetersizlik hissi, 6zgiven kaybi ve akranlarla
karsilastinima gibi duygusal deneyimlerle de iligkili oldugunu géstermistir. Anne ve abla anlatilarinda erken fark etme, uygun
destege ulagsma ve bireye 6zglu é6grenme ydntemleri 6ne ¢ikarken, yetiskin katiimcinin anlatisinda giglugu zaman iginde
tanima, kisisel bas etme ve telafi stratejileri gelistirme belirginlegmistir. Ayrica yetiskin katiimcinin gelistirdigi bazi stratejilerin
zamanla gunlik ve mesleki yasamda kullanilabilen iglevsel becerilere dénustugu goértlmustir. Arastirma sonucunda
matematik grenme guclugunun yalnizca akademik performansla sinirli olmadigy, bireyin duygusal yasantisini, 6zgavenini ve
gunluk yasam deneyimlerini de etkileyen gok boyutlu bir streg oldugu gértlmustar. Bulgular, erken fark edilme, bireye uygun
destek ve aile-6gretmen-uzman ig birliginin yani sira bireyin kendi 6grenme bicimini tanimasinin ve iglevsel bas etme yollari
geligtirmesinin énemini ortaya koymaktadir.

Anahtar kelimeler: Ogrenme guclugu, diskalkuli, yagam deneyimleri
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ABSTRACT

Mathematics learning difficulties extend beyond challenges in numerical skills and academic performance,
representing a multidimensional experience that may affect individuals’ emotional well-being, learning
experiences, and relationships with others. This study aims to examine mathematics learning difficulties not
merely as academic challenges but as a phenomenon that shapes individuals’ experiences from childhood
into adulthood as well as the family processes surrounding these experiences. Drawing on the narratives of
an adult who has directly experienced mathematics learning difficulties, a mother of a child with
mathematics learning difficulties, and an older sister who has closely accompanied her siblings throughout
this process, the study explores how these difficulties are recognized and interpreted, how they are reflected
in academic and emotional experiences, and how support-seeking, coping, adaptation, and compensatory
strategies develop over time. This study was conducted using a qualitative research approach with three
participants representing different experiences of mathematics learning difficulties. Data were collected
through semi-structured individual interviews lasting approximately 20 minutes. To examine the participants’
experiences within a common framework, the same core interview questions were asked of all three
participants. With their consent, the interviews were audio- and video-recorded and subsequently
transcribed. The transcripts were analyzed using thematic analysis. Meaningful units of data were identified
and coded, and similar and related codes were grouped to generate themes. Participants’ narratives were
examined both within their individual contexts and collectively to identify similarities and differences across
their experiences. The thematic analysis revealed five main themes: “Learning Difficulties Between Being
Recognized and Overlooked,” “Emotional Experiences Beyond Academic Difficulties,” “Finding Appropriate
Support and Discovering One's Learning Style,” “Acceptance, Adaptation, and Coping,” and “Transforming
Difficulties into Strengths.” The findings showed that mathematics learning difficulties were associated not
only with academic challenges but also with feelings of inadequacy, loss of self-confidence, and comparison
with peers. While the mother’'s and older sister's narratives emphasized early recognition, access to
appropriate support, and individualized learning methods, the adult participant’s narrative highlighted
recognizing the difficulty over time and developing personal coping and compensatory strategies. Some
strategies developed by the adult participant were also found to have evolved into functional skills used in
daily and professional life. In conclusion, mathematics learning difficulties appear to constitute a
multidimensional experience extending beyond academic performance to emotional well-being, self-
confidence, and daily life. The findings highlight the importance of early recognition, individualized support,
family—teacher—professional collaboration, understanding one’s own learning style, and developing effective
coping strategies.

Keywords: Learning difficulties, dyscalculiq, life experiences
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OZET

Ozel égrenme guglugu (OOG) ve diskalkuli yasayan bireylerin gereksinimleri yalnizca okul gagindaki
akademik performansla sinirli degildir. Gelisimsel diskalkulisi olan geng yetigkinlerde para kullanimi, zaman ve
6lct tahmini gibi gunltk sayisal gérevlerde gugluklerin sirmesi, destegin ¢ocukluk sonrasinda da iglevsel
yasam baglaminda ele alinmasi gerektigine isaret etmektedir. Bu ¢alisma, tani/fark etme agsamasindan
bagimsiz yasama kadar uzanan; birey, aile, okul, yaygin egitim, yerel yénetimler, Gniversiteler, sivil toplum,
kamu ve is yagsamini ayni destek zincirinde bulusturan kavramsal bir “Blttnlesik ve Yagam Boyu OOG Destek
Modeli” &nermektedir. Caligma deneysel bir etkililik arastirmasi degil; ©OG/diskalkuli, aile katilimi ve ev
matematigi, manipulatifler, 6z-dazenlemeli 6grenme, dijital mudahaleler, yetigkinlikte gunltk sayisal islevsellik
ve Turkiye'deki 6zel egitim duzenlemelerinin tematik sentezine dayanan bir model geligtirme ve
politika/uygulama énerisi caligmasidir. Model 12 bilegenden olugmaktadir: (1) tani sonrasi bilgilenme ve
yasam boyu destek, (2) gelisimsel rehberlik ve yetenek haritalamasi, (3) esnek mufredat/BEP ve yasam
becerileri, (4) somut-gdrsel-dijital-sembolik dgrenme képrusy, (5) self-learning/kendi hizinda égrenme ve
telafi stratejileri, (6) ev—okul eszamanliigi ve yapilandirimis aile katiimi, (7) mikro-6grenme ile hafta
sonu/yaz programlari, (8) OOG dostu ortamlar ve egitim kutuphaneciligi, (9) destek egitim odalari, toplum
temelli merkezler ve OOG Elgileri, (10) erisilebilir degerlendirme ile uyarlama ve politika segeneklerinin
incelenmesi, (11) yetigkin mudahalesi, meslege gegis ve istihdam destegi ve (12) kamu guvencesi, mesleki
yeterlilik, farkindalik ve koordinasyon. Meta-analitik ¢alismalar ebeveyn katiimi ve ev matematigi ile
matematik ciktilar arasinda kuguk ve katihm bigimine duyarl iligkiler géstermektedir. Manipulatif ve dijital
mudahale aragtirmalari belirli beceriler igin umut verici olmakla birlikte heterojenlik ve yéntemsel sinirliliklar
nedeniyle temkinli yorum gerektirmektedir. Turkiye'de Ozel Egitim Hizmetleri Yonetmeligi ve MEB Ogrenme
GUglugu Olan Bireyler igin Destek Egitim Programi; BEP, bireysellestirme, destek egitim, aile—6gretmen is birligi,
kendini dizenleme ve bagimsiz yasami destekleme bakimindan modelin bazi bilegsenleri i¢in kurumsal zemin
sunmaktadir. Buna karsilik OOG Elgileri, materyal édung agi, OOGye 6zgl yasam boyu rehberlik ve
yetigkin/istihdam programilari ile segmeli matematik—kur-muafiyet segenekleri bu bildiride mevcut ve
kanitlanmig kamu uygulamalari olarak degil, hukuken incelenmesi ve pilot uygulamalarla sinanmasi gereken
6zgun oneriler olarak konumlandiriimaktadir. Modelin temel hedefi bireyi tek bir standart 6grenme yoluna
uydurmak degil; 6grenme ve yasam cevresini bireysel ve gelisimsel gereksinimlere gére erigilebilir hédle
getirerek 6z-yeterligi, bagimsizligi ve toplumsal katilimi gug¢lendirmexktir.

Anahtar kelimeler: Ozel 6grenme guclugu (O0OG), diskalkuli, kapsayici egitim, egitimde sureklilik
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ABSTRACT

The needs of individuals with Specific Learning Disabilities (SLD) and dyscalculia are not limited to academic
performance during the school years. The persistence of difficulties in everyday numerical tasks, such as
money management and the estimation of time and measurement, among young adults with
developmental dyscalculia indicates that support should extend beyond childhood and address functional
aspects of daily life. This study proposes a conceptual “Integrated and Lifelong SLD Support Model” extending
from identification/diagnosis to independent living and bringing together the individual, family, school, non-
formal education, local authorities, universities, civil society, public institutions, and the workplace within a
unified support continuum. Rather than an experimental effectiveness study, it is a model-development and
policy/practice proposal based on a thematic synthesis of research on SLD/dyscalculia, parental involvement
and home mathematics, manipulatives, self-regulated learning, digital interventions, everyday numerical
functioning in adulthood, and special education regulations in Turkiye. The model comprises 12 components:
(1) post-diagnosis information and lifelong support; (2) developmental guidance and talent mapping; (3)
flexible curricula/Individualized Education Programs (IEPs) and life skills; (4) a concrete-visual-digital—
symbolic learning bridge; (5) self-directed/self-paced learning and compensatory strategies; (6) home-
school alignment and structured family involvement; (7) microlearning through weekend and summer
programs; (8) SLD-friendly environments and educational librarianship; (9) support education rooms,
community-based centers, and SLD Ambassadors; (10) accessible assessment and examination of
accommodation and policy options; (11) adult intervention, transition to employment, and employment
support; and (12) public safeguards, professional competence, awareness, and coordination. Meta-analytic
studies indicate small, participation-sensitive associations between parental involvement/home
mathematics and mathematics outcomes. Research on manipulatives and digital interventions shows
promise for specific skills, although heterogeneity and methodological limitations warrant cautious
interpretation. In TUrkiye, the Regulation on Special Education Services and the Ministry of National Education’s
Support Education Program for Individuals with Learning Disabilities provide an institutional basis for several
model components, including IEPs, individualized instruction, support education, family—teacher
collaboration, self-regulation, and independent living. In contrast, SLD Ambassadors, material-lending
networks, SLD-specific lifelong guidance, adult/employment programs, and elective mathematics, course-
level, or exemption options are presented as original proposals requiring legal review and pilot testing rather
than as established public practices. The model ultimately aims not to fit individuals into a single
standardized learning pathway, but to make learning and living environments accessible according to
individual and developmental needs, thereby strengthening self-efficacy, independence, and social
participation.

Keywords: Specific learning disability (SLD), dyscalculia, inclusive education, continuity in education
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OZET

Bu arastirmanin amaci, matematik édevlerinde zorlanan ilkokul égrencilerinin ev dédevi sureglerini
ebeveyn deneyimleri dogrultusunda incelemektir. Arastirmada 6zellikle g¢ocuklarin matematik ev
6devlerini yaparken yasadiklari guglukler, ebeveynlerin gocuklarina sunduklari destekler, 6dev strecinde
karsilagilan sorunlar ve yagsanan duygusal deneyimler, ebeveyn-gocuk etkilesimi ve ebeveynlerin destek
ihtiyaglari Gzerinde durulmustur. Ev ortamina odaklanan arastirmada, matematikte yasanan gugluklerin
sinif disina nasil yansidiginin  ve ¢ocuklarin  6grenme  slreglerine yoénelik aile katihmini  nasil
sekillendirdiginin daha kapsamli  bigcimde anlasiimasi amaglanmigtir. Arastirma, nitel arastirma
yaklasimi gergevesinde yuruttimustar. Katiimeilarin belirlenmesinde amagli érnekleme yéntemlerinden
olgut 6rnekleme kullanilmigtir. Arastirmanin katilimeilarin, ilkokula devam eden ve matematik ev
6devlerini yaparken daha fazla zamanag, agiklamaya veya yetigkin destegine ihtiya¢ duyan gocuklarin
ebeveynleri olusturmustur. Arastirmaya katilim igin ¢ocugun diskalkuli tanisi almig olmasi kosulu
aranmamistir. Veriler, arastirmaci tarafindan gelistirilen Ebeveyn Gérius Formu aracilidiyla elektronik
ortamda toplanmigtir. Formda ebeveyn ve ¢ocuga iligkin tanimlayici sorularin yani sira matematik ev
o6devlerinde yasanan guglukler, ebeveynlerin destek uygulamalari, duygusal tepkiler, ebeveyn-¢ocuk
etkilesimi ve ebeveynlerin destek beklentilerine yonelik agik uglu sorulara yer verilmistir. Agik uglu
sorulardan elde edilen veriler tematik analiz yoluyla ¢ézimlenmigtir. Aragtirma bulgular, matematik
O6devlerinde zorlanan c¢ocuklara destek olan ebeveynlerin  deneyimlerinin  farkli  boyutlarda
degerlendiriimesine olanak saglamigtir. Ebeveyn goérusleri; c¢ocuklarin  édevlerini  tamamlarken
karsilastiklari guglukler, evde sunulan destek bigimleri, ebeveynlerin matematiksel igerigi acgiklarken
yasadiklari sorunlar, ddev suUrecinde ortaya ¢ikan duygusal tepkiler ve égretmenlerden ve okuldan
beklenen destekler agisindan incelenmistir. Bulgular ayrica matematik ev édevlerinin yalnizca gocugun
yerine getirmesi gereken akademik bir gérev degil, ebeveyn katilimini ve ebeveyn-gocuk etkilesimini de
iceren bir sure¢ olarak degerlendirilmesi gerektigine isaret etmistir. Arastirma, matematik ev édevlerinin
cocuklarin bireysel akademik performanslarinin étesine gegerek aile ortamina uzanan bir sdre¢ olarak
degerlendiriimesine katki saglamaktadir. Ebeveyn deneyimlerinin incelenmesi, matematikte zorlanan
cocuklarin aileleri tarafindan nasil desteklendiginin ve ebeveynlerin bu destegdi sunarken karsilastiklar
gucluklerin anlasiimasi agisindan énem tasimaktadir. Arastirmadan elde edilen sonuglarin, gocuklarin
Ozelliklerine daha uygun ev édevi uygulamalarinin gelistiriimesine, ebeveynlerin desteklenmesine ve
okul-aile ig birliginin guglendiriimesine katki saglayabilecegdi dusiniimektedir.

Anahtar kelimeler: Matematik, matematik 6devi, aile katilimi, ebeveyn deneyimleri, ilkokul
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ABSTRACT

This study aimed to examine the mathematics homework experiences of primary school students who
struggle with mathematics from the perspectives of their parents. Particular attention was given to the
difficulties children experience while completing mathematics homework, the ways parents support their
children, the challenges and emotional experiences encountered during homework, parent—child
interactions, and parents’ support needs. By focusing on the home context, the study sought to provide a
broader understanding of how difficulties in mathematics extend beyond the classroom and influence
parental involvement in children’s learning processes.The study was conducted using a qualitative research
approach. Criterion sampling, one of the purposive sampling methods, was used to select the participants.
The participants consisted of parents of primary school students who required additional time, explanation, or
adult support while completing mathematics homework. A formal diagnosis of dyscalculia was not required
for participation. Data were collected electronically using a Parent Opinion Form developed by the researcher.
The form included descriptive questions about the parents and their children as well as open-ended
questions concerning difficulties experienced during mathematics homework, parental support practices,
emotional responses, parent—child interactions, and parents’ expectations and support needs. The responses
to the open-ended questions were analyzed using thematic analysis.The findings provided insight into
parents’ experiences of supporting children who struggle with mathematics homework. Parents’ responses
were examined in relation to the difficulties their children encountered while completing homework, the forms
of support provided at home, challenges experienced by parents when explaining mathematical content,
emotional responses arising during homework, and parents’ expectations of teachers and schools. The
findings also enabled mathematics homework to be considered not merely as an academic task assigned to
the child but as a process involving parental participation, support, and interaction between the child and
parent.The study contributes to understanding mathematics homework as a process that extends beyond
children’s individual academic performance and into the family context. Examining parents’ experiences may
provide valuable information about how families support children who struggle with mathematics and the
difficulties parents themselves encounter while providing such support. The results may contribute to the
development of more appropriate homework practices, better guidance for parents, and stronger school-
family collaboration. Supporting parents in this process may also help create more constructive
mathematics learning experiences for children both at school and at home.

Keywords: Mathematics, mathematics homework, family involvement, parent experiences, primary school

49



ICMLD-2026-0024

Matematik Ogrenme Glgliigi Baglaminda ilkégretim Matematik
Ogretmenlerinin Ogretimsel Kararlarinin incelenmesi

Ayse Tugba Oner*

istanbul Medeniyet Universitesi

OZET

Matematik égrenme gugluglt ceken bir 6grencinin fark edilmesinde &grencinin en yakininda olan
6gretmeninin ve ebeveyninin roll ¢ok buyuktur. Ancak calismalar, 6gretmenlerin égrencilerinin matematik
6grenme guglugu yasadiklarini fark etmede zorluklar yasadigini, fark ettiklerinde ise nasil bir 6gretim
yapmalari gerektigine dair yeterli bilgiye sahip olmadiklarini géstermektedir. Ortaokul matematik
o6gretmenlerinin  mesleki yasamlarinda neredeyse vyarisinin diskalkulisi olan égrencilerle karsilastiklari
bilinirken, diskalkuliye dair bilgisi olan ya da kismen olan égretmenlerin %95'inin diskalkuliye dair herhangi bir
egitim almadigi gérulmustdr. Bu c¢ok dikkat gekici bir sonuctur ¢unkl o&gretmenlerin mesleki gelisim
etkinliklerinin yani sira lisans egitimleri esnasinda bu hususta yeterli donanima sahip olmadiklarinin da bir
gostergesi niteligindedir. Ayrica diskalkuli kavrami ile daha énceden karsilagsmis olmak, lisans egitiminde
6grenme guclugu Gzerine ders almis olmak ve 6grenme guclugu Gzerine tasarlanmig materyallerle etkilesim
icinde olmanin 6gretmen ve égretmen adaylarinin diskalkuliye yénelik farkindalik seviyelerinde anlamli fark
yarattigr bilinmektedir. Son yillarda yenilenen lisans egitim planlari ve eklenen secmeli dersler sayesinde bu
alanda egitimler verilmesi icin adimlarin arttirildigr géze ¢carpmaktadir. Ayrica Tarkiye YUzyili Maarif Modelinde
farkhlastirma boyutunun yer almasi ile 6grenme guglugu ceken égrencilere yonelik faaliyetlere vurgu yapildigi
gorulmektedir. Ancak 6gretmenlerin bu boyuta iliskin bilgilerinin yeterli oimadigi ve destege ihtiyag duyduklari
bilinmektedir. Bu ¢alismada, farkl bilgi birikimlerine ve deneyim turlerine sahip ilkégretim matematik
ogretmenligi mezunlarinin matematik 6grenme gucligune sahip bir ortaokul 6grencisinin  matematik
problemi ¢6zimuU esnasinda yasayabilecedi bir durum karsisinda nasil bir yol izledikleri incelemek
amagclanmigtir. Caligmada nitel arastirma yéntemlerinden durum ¢aligmasi deseni kullaniimigtir. Aragtirmanin
katihmcilar G¢ ilkégretim matematik égretmenligi mezunudur. Bu ¢alismada lisans egditimleri sirasinda
matematik 6grenme guglugu Gzerine deneyimleri farkllagsan Gg ilkégretim matematik 6gretmeni mezununun,
matematik 6grenme gucgligu yasayan bir égrenci igin 6gdretim esnasinda nasil bir yol izlemeyi
dusunduklerine dair durumlar ele alinmustir. Ug katiimcinin her biri ilkégretim matematik 6gretmenlidi lisans
programinda “Ozel Egitim ve Kaynastirma/Butunlestirme” dersi almistir. Ayrica 6§retmenlerin ikisi matematik
6grenme guclugu yasayan bireylerin egitimini ele alan “Ozel Egitime ihtiyag Duyan Ogrencilere Matematik
Egitimi” secmeli dersi almig, ancak bir tanesi diskalkuli tanisi konmusg égrencilerle ¢alisma deneyimine
sahiptir. Katihmcilarla yari yapillandiriimig gérismeler gercgeklestirilmigtir. Verilerin kodlanmasinda tematik
analiz kullaniimigtir. Caligmanin sonuclarinda égretmenlerin dgrenciyi tanima, matematik 6grenme guglugu
cektigini fark etme ve bu durumda 6grenciye ydnelik bir 6gretim stratejisi gelistirmeleri noktasinda ne gibi
farkhlastiklar,, o&zellikle diskalkulisi olan &grencilerle ¢alisma deneyimine sahip 6gretmenin uygulama
noktasinda literatlrde belirtildigi Gzere égrenci ézelliklerini ve mudahale stratejilerini yordamasi ve mesleki
deneyimin énemli bir etken olmasi sebebiyle digerlerinden farkli yaklagimlar izlemesine dair beklentiler
bulunmaktadir.

Anahtar kelimeler: Matematik 6§renme gucglugy, ilkégretim matematik 6§retmeni, ortaokul
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ABSTRACT

The role of the teacher and parents, who are closest to the student, is of paramount importance in identifying
a student who struggles with mathematical learning difficulties. However, studies indicate that teachers face
challenges in noticing when their students experience mathematical learning difficulties, and even when they
do notice, they lack sufficient knowledge regarding how to deliver appropriate instruction. While it is known
that nearly half of middle school mathematics teachers encounter students with dyscalculia throughout their
professional careers, 95% of teachers who possess knowledge or partial knowledge of dyscalculia have never
received formal training on it. This striking finding serves as an indicator that teachers are not adequately
equipped during undergraduate education or professional development activities. Furthermore, prior
exposure to dyscalculia, taking courses on learning difficulties during undergraduate education, and
interacting with materials designed specifically for learning difficulties create a significant difference in
awareness levels of teachers and pre-service teachers. In recent years, steps toward providing training have
increased through renewed undergraduate curricula and newly added elective courses. Additionally, with the
inclusion of differentiation within the Century of Turkiye Education Model, an emphasis on activities targeting
students with learning difficulties has emerged. Nevertheless, teachers lack sufficient knowledge regarding
this dimension and require support. In this study, the aim is to examine how elementary mathematics
education graduates with diverse knowledge backgrounds and types of experience navigate a situation that
a middle school student with mathematical learning difficulties might encounter during problem-solving. A
qualitative case study design was employed. The participants comprise three elementary mathematics
education graduates whose undergraduate experiences regarding mathematical learning difficulties
diverged. Each participant completed the 'Special Education and Inclusion/Integration’ course. Furthermore,
two teachers completed the elective course 'Mathematics Education for Students with Special Needs', which
addresses individuals experiencing mathematical learning difficulties; however, only one has practical
experience working with students diagnosed with dyscalculia. Semi-structured interviews were conducted
with the participants, and thematic analysis was utilized for data coding. In the results, there are expectations
regarding how teachers differ in recognizing the student, noticing mathematical learning difficulties, and
developing tailored instructional strategies. Particularly, it is anticipated that the teacher with experience
working with students with dyscalculia will adopt distinct approaches compared to the others, given that
predicting student characteristics and intervention strategies is highlighted in the literature and professional
experience serves as a significant factor.

Keywords: Mathematics learning difficulty, middle school mathematics teacher, middle school
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OZET

Bu arastirmada diskalkuli riski tagiyan égrencilere yonelik olarak gelistirilen goklu duyusal yaklagima gére
hazirlanan etkinliklerin, égrencilerin bélme islemine iligkin kavramsal ve islemsel 6grenmeleri Uzerindeki
etkisinin incelenmesi amagclanmigtir. Bu ¢galisma lyazarin yuksek lisans tezinden dretilmigtir. Bu calisma, nitel
verilerin nicel deneysel sirece gébmulu bigimde toplandigr ve nitel bulgularin nicel sonuglari destekleyici ve
aciklayici bir iglev Ustlendigi i¢ ice gdbmulu karma yéntem desenine dayanmaktadir. Nicel bélimde 6n test—
son test uygulamasina dayall tek grup én test—son test deneysel desen kullaniimistir. Nitel bélumde ise nicel
bulgular desteklemek amaciyla arastirmact gunldkleri tutulmus ve 6grenciler ve sinif 6gretmenleriyle yari
yapilandiriimig gérismeler gergeklestirilmigtir. Arastirmanin ¢alisma grubunu, Ggldncd sinifta é6grenim goéren
diskalkuli riski tasiyan yedi égrenci olusturmaktadir. Arastirmada veri toplama araci olarak arastirmaci
tarafindan gelistirilen Bélme iglemi Beceri Testi, arastirmaci gunlikleri ve yar yapilandiriimig goéragmeler
kullaniimistir. Uygulama sureci, toplam 12 ders saatinden olusan ve 6 hafta stren ¢oklu duyusal yaklagima
dayall bdélme 6gretimi etkinlikleri dogrultusunda yudratilmuas ve o6grencilerin bélme islemi becerilerini
gelistirmeye yoénelik yapilandiriimis etkinlikler sistematik bigimde uygulanmistir. Caligma grubundaki 7
6grencinin tamaminda én testten son teste belirgin bir artig gérulmus; puan farklar +33.31ile +62.47 arasinda
degismis ve medyan degeri 24.99'dan 62.46'ya yukselmistir. Verilerin normal dagiim goéstermemesi ve
orneklem bUyUkligunun kuguk olmasi nedeniyle parametrik testler yerine Wilcoxon isaretli Siralar Testi
uygulanmis ve son test puanlarinin én test puanlarina gére istatistiksel olarak anlamili duzeyde arttidi
belirlenmigtir (z = —2.371; p = .018). Hesaplanan etki buyUkligu r = .896 olup Cohen’in siniflandirmasina gére
“cok guglu” duzeydedir. Kalicilik testi sonuglari, son testten 4 hafta sonra égrencilerin performanslarinin bayuk
dlgude korundugunu géstermis; son test—kalicilik testi arasindaki farkin anlamli olmadigi bulunmustur (z = -
0.647; p = .518). Nitel bulgular da nicel sonuglari desteklemis; dgrencilerin somut materyallerle bdlme
kavramini daha iyi anladiklari, islemn basamaklarini daha dogru uyguladiklari, kaygilarinin azaldigi ve derse
katilimlarinin arttigi géralmustar. Ogretmen goérasgleri ise goklu duyusal yaklagimin kavramsal anlama,
motivasyon, islem dogrulugu ve sinif i¢i uygulanabilirlik agisindan belirgin katkilar sagladigini ortaya
koymustur. Coklu duyusal yaklagima gére hazirlanan etkinliklerin diskalkuli riski tagiyan égrenciler icin etkili bir
o6gretim yaklasimi oldugu belirlenmistir. Uygulama sdreci, 6grencilerin bélme islemine iligkin kavramsal ve
islemsel 6grenmelerini desteklemis; 6grenme motivasyonlarini artirmig ve bdime islemine yénelik kaygilarini
azaltmigtir. OJretmen goérugleri de yoéntemin sinif ortaminda uygulanabilir, égrenci katilimini artiric ve
6grenmeyi destekleyici bir yaplya sahip oldugunu goéstermistir. Genel olarak ¢oklu duyusal yaklagimin,
diskalkuli riski tastyan égrencilerin bélme becerilerini gelistirmede guglu ve iglevsel bir midahale oldugu
sonucuna ulagiimistir.

Anahtar kelimeler: Diskalkuli, goklu duyusal yaklagim, bélme islemi, somut materyaller, ilkokul matematik egitimi
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ABSTRACT

The aim of this study was to examine the effect of activities designed in line with a multisensory approach—developed for
pupils at risk of dyscalculia—on pupils’ conceptual and procedural learning of division. This study is derived from the first
author’s Master’s thesis. The study is based on a mixed-methods design, in which qualitative data were collected as part of
the quantitative experimental process, and qualitative findings were used to support and explain the quantitative results. In
the quantitative section, a single-group pre-test—post-test experimental design based on the pre-test—post-test procedure
was employed. In the qualitative section, researcher diaries were kept and semi-structured interviews were conducted with
the pupils and the class teacher to support the quantitative findings. The study sample consisted of seven Year 3 pupils at
risk of dyscalculia. The data collection tools used in the study were the Division Skills Test developed by the researcher,
researcher diaries and semi-structured interviews. The implementation process was carried out in line with division teaching
activities based on a multisensory approach; it comprised a total of 12 lesson hours over 6 weeks, and structured activities
aimed at developing the pupils’ division skills were systematically implemented. All seven students in the study group
showed a marked improvement from the pre-test to the post-test; score differences ranged from +33.31 to +62.47, and the
median score rose from 24.99 to 62.46. As the data did not follow a normal distribution and the sample size was small, the
Wilcoxon Signed-Rank Test was applied instead of parametric tests, and it was determined that post-test scores had
increased to a statistically significant extent compared to pre-test scores (z = —2.37]; p = .018). The calculated effect size was
r = .896, which is classified as ‘very strong’ according to Cohen’s classification. The retention test results showed that the
pupils” performance was largely maintained four weeks after the post-test; the difference between the post-test and the
retention test was found to be non-significant (z = —0.647; p = .518). Qualitative findings also supported the quantitative
results; it was observed that pupils understood the concept of division better using concrete materials, applied the steps of
the procedure more accurately, experienced reduced anxiety and showed increased participation in lessons. Teachers’
views, meanwhile, revealed that the multisensory approach made significant contributions in terms of conceptual
understanding, motivation, accuracy of operations and feasibility within the classroom. It was determined that activities
designed according to the multisensory approach constitute an effective teaching approach for pupils at risk of dyscalculia.
The implementation process supported pupils’ conceptual and procedural learning of division; it increased their motivation
to learn and reduced their anxiety regarding division. Teachers’ feedback also indicated that the method is feasible in the
classroom setting and is designed to enhance pupil participation and support learning. Overall, it was concluded that the
multisensory approach is a powerful and effective intervention for developing division skills in pupils at risk of dyscalculia.

Keywords: Dyscalculia, multisensory approach, division, concrete materials, primary school maths education
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OZET

Bu calismanin amaci, diskalkuli stphesi bulunan bir 6. sinif 6grencisinin sézel problem ¢ézme suUrecinde
velisine verilen egditimin, ev ortamindaki uygulamalara ve veli-égrenci etkilesimine nasil yansidigini
derinlemesine ve ayrintil bir sekilde incelemektir. Nitel arastirma desenlerinden durum g¢aligmasinin
benimsendigi bu arastirma, 6grenme gucludt tanisi bulunan ve diskalkuli stiphesi olan bir égrenci ile
bu égrencinin génulla velisi (anne) ile birlikte yuratalmastar. Arastirmanin verileri, arastirmacilar
tarafindan gelistirilen Katimci Profil Formu, Polya ve Newman'in problem ¢ézme asamalarina gére
yapilandirilan Diskalkuli Veli Ogrenci Rubrik Formu (DiVOR) ve yari yapilandiriimig gérigsme formu olmak
Gzere g farkl veri toplama araci araciligiyla toplanmistir. Uygulama déncesinde veliye; problem ¢ézme
stratejileri, rehberlik yéntemleri ve sUre¢ boyunca dikkat edilmesi gereken hususlar konusunda
arastirmacilar tarafindan ayrintili bir egitim verilmistir. Bu egitimin ardindan veli ve égrenci, 4. sinif MEB
calisma fasikdllerinden segilen toplama-gikarma ve carpma-bdélme problemilerini igeren toplam Ug¢
oturum gergeklestirmistir. Gergeklestirilen bu oturumlarin tamaminda ses kaydi alinmig ve sUreg
arastirmaci tarafindan yakindan ve dikkatle gézlemlenmistir. Elde edilen verilerin ¢ézimlenmesinde
betimsel analiz yéntemi kullaniimigtir. Arastirmanin bulgulari; velinin okuma ve anlama agsamalarinda,
ilk oturumdan itibaren matematiksel terimleri vurgulama ve sorgulayici sorular sorma konusunda
yuUksek duzeyde bir farkindalik sergiledigini géstermektedir. Buna karsin ilk oturumda velinin égrenciye
yeterli zaman tanimadigi ve strateji gelistirme asamasinda dogrudan ipuglari vererek égrencinin
elestirel dustiinmesine yeterince alan birakmadigi gézlenmistir. Arastirmacidan alinan geri bildirimler
dogrultusunda, sonraki oturumlarda velinin daha sabirli ve dinleyici bir tutum benimsedigi, 6grencinin
kendi stratejilerini ifade etmesine daha fazla firsat verdigi ve destekleyici ipuglart kullandigi
belirlenmigtir. C6zUm ve kontrol agamalarinda ise velinin égrenciyi kendi kendini denetlemeye tesvik
ettigi, bu sayede 6grencinin stre¢ boyunca matematiksel gérevlere karsi ézguveninin daha fazla arttigi
ve ¢ozUme aktif olarak katilim sagladigr belirlenmigtir. Sonug olarak, yapilandiriimis veli egitimi ve surekli
geri bildirim destegiyle velinin ev ortamindaki matematiksel destek davraniglarinin niteliginin
gelistirilebilecegi; bu durumun hem veli-6grenci etkilesimini hem de &grencinin problem ¢bdzme
sUrecindeki 6zgtvenini olumlu yénde etkileyebilecedi disunulmektedir.

Anahtar kelimeler: Diskalkuli, veli egitimi, veli-6grenci etkilesimi, matematik egitimi
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ABSTRACT

This study aims to deeply examine how the training provided to the parent of a 6th-grade student at risk for
dyscalculia, in the context of verbal problem-solving, is reflected in home-based practices and parent-
student interaction. Adopting a case study design, one of the qualitative research designs, the study was
conducted with a student diagnosed with a learning disability and at risk for dyscalculia, along with the
student's volunteer parent (mother). Data were collected through a Participant Profile Form developed by the
researchers, the Dyscalculia Parent-Student Rubric Form (DIVOR) structured according to Polya's and
Newman's problem-solving stages, and a semi-structured interview form. Prior to the implementation, the
parent received training from the researchers on problem-solving strategies, guidance methods, and points
to consider during the process. Subsequently, the parent and student completed three sessions involving
addition-subtraction and multiplication-division problems selected from 4th-grade Ministry of National
Education (MEB) workbooks. The sessions were audio-recorded and observed by the researcher. Descriptive
analysis was used to analyze the data obtained. The findings indicate that the parent demonstrated a high
level of awareness in emphasizing mathematical terms and asking probing questions during the reading and
comprehension stages from the first session onward. However, it was observed that in the first session, the
parent did not allow the student sufficient time and, during the strategy development stage, provided direct
hints that left insufficient room for critical thinking. In line with feedback received from the researcher, it was
determined that in subsequent sessions the parent adopted a more patient and attentive (listening) attitude,
provided the student with greater opportunities to express their own strategies, and used more supportive
hints. During the solution and verification stages, it was determined that the parent encouraged the student
toward self-monitoring, which in turn increased the student's confidence in mathematical tasks and led to
active participation in the solution process throughout the sessions. In conclusion, it is considered that
structured parent training combined with continuous feedback support can improve the quality of parents’
mathematical support behaviors in the home environment, and that this may positively affect both parent-
student interaction and the student's confidence in the problem-solving process.

Keywords: Dyscalculia, parent education, parent-student interaction, mathematics education
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OZET

Diskalkuli yas ve gelisim duzeyi fark etmeksizin acgiklanamayacak seviyede matematiksel becerilerin zihine
entegre edilmesi sonrasinda kullaniimasinda suren gugluklerle ézdeglesmis 6zgul bir 6grenme guglugudur.
Her turden becerilerde yagsanan zorluklarin erken dénemde fark edilmesi ne kadar 6nem arz etmekte ise
matematiksel becerilerdede yasanan gugcluklerin erken fark edilmesi hayati bir &nem tasir, degerlendirme ve
muadahale suregleri icin bize olumlu sart saglamaktadir. Nitekim erken tani yalnizca mudahale suregleri ile
sinirl kalmayip bireyin gundelik yasam endeksini aile ve profesyoneller tarafindan guglt bir iletisimle takip
edilmesi gereken bir suregtir. Bu ¢aligmanin amaci, diskalkulinin erken tani ve mudahale sUrecinde ailenin
rolint incelemek ve aile-profesyonel is birliginin ¢cocuklarin matematiksel gelisimlerinin desteklenmesine
katkisini ortaya koymaktir. Bu ¢alisma, diskalkuli ve matematik 6grenme guglukleri alaninda yayimlanan
bilimsel ¢aligmalarin incelendigi betimsel bir ¢galismadie. Alan yazinda erken tani ve degerlendirme, erken
matematik becerileri, aile katihmi, aile-profesyonel is birligi ve mudahale sureglerine iligkin ¢aligmalar
incelenmigtir. Elde edilen bilgiler dogrultusunda ailenin erken tani ve suregleri fark etme, gocugun gunluk
matematiksel performansina iliskin gézlem saglama, degerlendirme slrecine katkida bulunma ve
mudahalenin surekliligini destekleme rolleri ele alinmistir. Alan yazin, diskalkulide erken fark etme ve uygun
degerlendirme sUreglerinin gocugun gereksinimlerine zamaninda ve olumlu yanit veriimesi agisindan énemli
oldugunu gostermektedir. Ozellikle sayi bilgisi ve matematiksel problem g¢bézme sureglerinde yasanan
zorluklarin gunldk yasam baglaminda tespit edilmesi, degerlendirme i¢in énemli bir baslangig noktasi
olusturabilmektedir. Ailelerin ¢ocuklarini farkli gunlik durumlarda gézlemleyebilmesi, profesyonellerin
degerlendirme sUrecinde yararlanabilecedi tamamlayici bilgiler saglayabilir. Bununla birlikte tanillama ve
mudahale sUrecinin yalnizca aile ya da tek bir uzman tarafindan yuratalmesi yerine, farkli disiplinlerden
profesyonellerin ortak ¢alismasi énem tasimaktadir. Aile ile 6gretmen, gocuk gelisimci, 6zel egitim uzmani,
psikolojik danigman ve ilgili diger profesyoneller arasindaki duzenli iletisim ¢ocugun gelisiminin izlenmesine
katki saglayabilmektedir. Aile merkezli is birliginin, profesyonel odakli bir yaklagimdan ¢gocugun ve ailesinin
sUrece aktif olarak katildigi batincul bir yaklagima gegisi destekledigi gértlmektedir. Diskalkuli 6zgul 6grenme
guclugunde erken tanidan mudahaleye uzanan slreg, yalnizca gocugun matematiksel performansinin
degerlendiriimesini degil, cocugun gelisimsel &zelliklerinin ve gunluk yasam deneyimlerinin butincul ve
kapsamli bicimde ele alinmasini gerektirmektedir. Bu surecte aile, erken belirtilerin fark edilmesi ve gocugun
gereksinimlerine iliskin bilgi saglanmasinin yani sira mudahalenin ev ortaminda desteklenmesi agisindan
énemli bir paydas konumundadir. Profesyonellerin aileyi karar alma sureglerine dahil etmesi, ailelerin uygun
bicimde bilgilendiriimesi ve disiplinler arasi iletigsimin suardurdlebilir hdle getiriimesi erken mudahalenin
niteligini guglendirebilir. Sonug olarak, diskalkulide etkili bir erken mtdahale yaklagiminin buttnlestirici aile
merkezli bir model Gzerine yapilandiriimasi éneriimektedir.

Anahtar kelimeler: Diskalkuli, erken tani, erken mudahale, aile katilimi, profesyonel i birligi
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ABSTRACT

Dyscalculia is a specific learning difficulty characterized by persistent difficulties in acquiring, integrating, and using
mathematical skills at a level that cannot be explained by age or developmental level. Just as the early identification of
difficulties in various areas of development is important, the early recognition of difficulties in mathematical skills is of critical
importance, as it may facilitate appropriate conditions for assessment and intervention processes. Indeed, early diagnosis
should not be limited solely to intervention processes; rather, it should be regarded as a continuous process in which the
individual’s functioning in daily life is monitored through effective communication between families and professionals. The
aim of this study is to examine the role of the family in the early diagnosis and intervention of dyscalculia and to
demonstrate the contribution of family-professional collaboration to supporting children’s mathematical development. This
study is a descriptive study based on an examination of scientific literature published in the fields of dyscalculia and
mathematics learning difficulties. Studies addressing early diagnosis and assessment, early mathematical skills, family
involvement, family-professional collaboration, and intervention processes were reviewed. Based on the findings obtained
from the literature, the roles of families in recognizing early signs and relevant processes, providing observations regarding
children’s mathematical performance in daily life, contributing to the assessment process, and supporting the continuity of
interventions were examined. The literature indicates that early recognition of dyscalculia and appropriate assessment
processes are important for responding to children’s needs in a timely and constructive manner. In particular, identifying
difficulties in number knowledge and mathematical problem-solving processes within daily life contexts may provide an
important starting point for further assessment. Families’ ability to observe their children across different everyday situations
can provide complementary information that may be valuable to professionals during the assessment process. Furthermore,
rather than having the diagnostic and intervention process carried out solely by the family or a single professional,
collaboration among professionals from different disciplines is important. Regular communication among families, teachers,
child development specialists, special education specialists, psychological counselors, and other relevant professionals can
contribute to monitoring children’s development. Family-centered collaboration appears to support a transition from a
professionally oriented approach toward a holistic approach in which both children and their families actively participate in
the process. The process extending from early diagnosis to intervention in dyscalculia, a specific learning difficulty, requires
not only the assessment of children’s mathematical performance but also a holistic and comprehensive consideration of
their developmental characteristics and experiences in daily life. In this process, families are important stakeholders not only
in recognizing early signs and providing information about children’s needs but also in supporting interventions within the
home environment. Involving families in decision-making processes, providing them with appropriate information, and
ensuring sustainable interdisciplinary communication may strengthen the quality of early intervention. Consequently, it is
recommended that effective early intervention approaches for dyscalculia be structured around an integrative, family-
centered model.

Keywords: Dyscalculia, early identification, early intervention, family involvement, professional collaboration

57



ICMLD-2026-0028

Diskalkulik Ogrencilerde Strateji Kullanimi: Bir izleme Caligmasi

Sule Akti™*, Ktibra Polat?, Tugba Kc:trgln3

I'sivas Cumbhuriyet Universitesi
2 sivas Cumbhuriyet Universitesi

3 sivas Cumhuriyet Universitesi

OZET

Diskalkuli, sayilarin ve aritmetik igslemlerin 6grenilmesi ve kullaniimasinda gugcluklerle karakterize edilen bir
6grenme guaglugudar. Diskalkulik dgrenciler, akranlarina kiyasla aritmetik islemlerde hiz ve dogruluk agisindan
daha duguk performans gdsterebilmektedir. Bu durumun nedenlerinden biri, diskalkulik 6grencilerin daha az
gelismis veya temel sayma stratejilerine bagvurma egiliminde olmalaridir. Bu nedenle, aritmetik iglemlerde
ogrencilerin etkili ve esnek ¢6zum yollarl gelistirmelerini, bagka bir ifadeyle muhakeme stratejilerini
kullanmalarini desteklemek énem tasimaktadir. Bu aragtirmanin amaci, diskalkuli riski tagiyan égrencilerin
toplama ve c¢ikarma islemlerini yaparken kullandiklari muhakeme stratejilerini zaman igerisinde de
kullanmay! strdurtp surdurmediklerini incelemektir. Bu dogrultuda, é6gretim deneyinin tamamlanmasindan
bir dénem sonra gergeklestirilen izleme c¢alismasinda égrencilerin muhakeme stratejilerini  kullanma
durumlari ve iglemlerindeki dogruluk durumlarli incelenmigtir. Nitel bir yaklagimin benimsendigi bu
arastirmanin galisma grubunu, égretim deneyi sudrecine katilan ve diskalkuli riski tastyan 5. sinif ddzeyindeki
alti erkek 6grenci olugturmustur. Ogretim deneyi strecinde; eksik sayilar hakkinda akil yuriatme, 10'u kopru
olarak kullanma, iki kati olgusundan yararlanma, dengeleme, toplama igleminden yararlanarak gikarma ve
basamak ve sayi degerlerini kullanma stratejilerine yénelik etkinlikler uygulanmistir. S6z konusu etkinlikler,
6grencilerin standart algoritma kullanmasina ek olarak sayilar arasindaki iligkileri ve esnek sayi hissini
geligtirmelerini hedefleyecek sekilde tasarlanmigtir. Ogretim deneyinin tamamlanmasindan bir dénem sonra
gergeklestirilen izleme ¢alismasinda, égrencilerin toplama ve ¢ikarma islemlerinde muhakeme stratejilerini
kullanmay!i strdartp sardurmedikleri ve islemsel dogruluklari incelenmistir. Veriler, 6gretim deneyi slrecinde
kullanilan toplama-c¢ikarma iglemleri performans ve strateji belirleme formlarinin yeniden uygulanmasiyla
elde edilmigtir. Arastirma bulgular 6grencilerin gogunlukla standart algoritmaya yéneldikleri ve bu yéntemi
kullanirken elde unutma ve basamak degderiyle iligkili hatalari yeniden sergiledikleri belirlenmistir. Bu durum,
mudahale sonrasinda yapilandiriimis destek ¢ekildiginde, 6grencilerin biligsel olarak daha az ¢caba gerektiren
ancak hata yapmaya agik eski semalarina ve algoritmik aligkanliklarina geri dénme egiliminde olduklarini
gostermektedir. Sonug olarak, diskalkuli riski tasiyan 6grencilerin muhakeme stratejilerini zaman igerisinde
surdurebilmeleri igin tek seferlik madahalelerin yeterli oimayabilecedi; strateji kullanimini destekleyen duzenli
ve yapllandirilmig izleme ve pekistirme ¢alismalarina gereksinim oldugu sonucuna ulasiimistir. Bu durum,
diskalkuli mudahale programlarinin yalnizca kisa sureli 6gretim deneyleriyle sinirli kalmayip, streg odakli ve
zamana yayllmis mudahalelerle desteklenmesi gerektigini ortaya koymaktadir.

Anahtar kelimeler: Diskalkuli, calisma belledi, muhakeme stratejileri
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ABSTRACT

Dyscalculia is a learning difficulty characterized by difficulties in learning and using numbers and arithmetic
operations. Dyscalculic students may show lower performance in terms of speed and accuracy in arithmetic
operations compared to their peers. One of the reasons for this situation is that dyscalculic students tend to resort to
less developed or basic counting strategies. For this reason, it is important to support students in developing effective
and flexible solution methods—in other words, using reasoning strategies—in arithmetic operations. The purpose of
this research is to examine whether students at risk of dyscalculia continue to use the reasoning strategies they
employ while performing addition and subtraction operations over time. In line with this, in the follow-up study
conducted one semester after the completion of the teaching experiment, the students’ status of using reasoning
strategies and their procedural accuracy were examined. The study group of this research, in which a qualitative
approach was adopted, consisted of six bth-grade male students at risk of dyscalculia who participated in the
teaching experiment process. During the teaching experiment process, activities aimed at the strategies of reasoning
about missing humbers, using 10 as a bridge, utilizing the double fact, compensation, subtracting by making use of
addition, and using place and value of digits were applied. The activities in question were designed to aim for
students to develop their relationships between numbers and a flexible number sense in addition to using standard
algorithms. In the follow-up study conducted one semester after the completion of the teaching experiment, whether
students continued to use reasoning strategies in addition and subtraction operations and their procedural accuracy
were examined. Data were obtained by re-administering the addition-subtraction performance and strategy
determination forms used during the teaching experiment process. Research findings determined that students
mostly tended toward the standard algorithm and, while using this method, re-exhibited errors related to carrying
and place value. This situation shows that when structured support is withdrawn after intervention, students tend to
return to their old schemas and algorithmic habits that require less cognitive effort but are open to making errors. As
a result, it was concluded that single-instance interventions may not be sufficient for students at risk of dyscalculia to
sustain reasoning strategies over time, and that there is a need for regular and structured follow-up and
reinforcement studies supporting strategy use. This situation reveals that dyscalculia intervention programs should
not remain limited to short-term teaching experiments alone, but should be supported by process-oriented
interventions spread over time.

Keywords: Dyscalculia, working memory, reasoning strategies
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OZET

Bu arastirmanin amac, Uretken yapay zeka (YZ) araglarinin matematik égrenme guclugu yasayan gocuklarin
ailelerine yénelik ev temelli matematik destegi &énerilerini farkll élgutler acisindan degerlendirmektir.
Arastirmada, YZ tarafindan dretilen 6nerilerin yalnizca matematiksel dogrulugu degil; matematik 6grenme
guclugune uygunlugu, 6gretim yaklasimi, uygulanabilirligi, aile rold, psikolojik iyi olusg, etik dil, dénerilerin
gerekgelendirilmesi ve YZ'nin profesyonel sinirlarinin farkinda olmasi da ele alinmistir. Arastirmada Gg Uretken
YZ aracinin (ChatGPT, Gemini ve Claude) 10 farkh senaryoya verdigi yanitlar incelenmigtir. Yanitlar;
matematiksel dogruluk, matematik 6grenme gaglugtine uygunluk, kanita dayall 6gretim yaklagimi, agiklik ve
yapilandiriimiglik, ev ortaminda uygulanabilirlik ve aileye uygunluk, aile rolinin uygunlugu, psikolojik iyi olug
ve pedagojik risk, etik ve damgalayici olmayan dil, dnerinin gerekgelendiriimesi ve YZ'nin sinirlarinin farkinda
olmasi olmak Uzere 10 dlgut Uzerinden 0-2 puanlama rubrigiyle degerlendiriimistir. Ug arastirmacinin
puanlarinin ortalamasi alinarak her YZ araci igin élgut ve senaryo bazinda betimsel puanlar elde edilmistir.
Ayrica YZ yanitlari nitel olarak incelenmis ve ortak o6zellikler dért tema altinda degerlendirilmistir. Nicel
bulgulara gére genel ortalama Claude igin 1,926; ChatGPT igin 1,885 ve Gemini igin 1,853 olarak bulunmustur.
En belirgin farkllik énerinin gerekgelendiriimesi 6lgutinde ortaya ¢ikmis; Claude 1,833; Gemini 1600 ve
ChatGPT 1,530 puan almigtir. Ev ortaminda uygulanabilirlik, aile rolindn uygunlugu ve etik ve damgalayici
olmayan dil él¢utlerinde ise tum araglar 2,00 ortalamaya ulagmistir. Senaryo bazinda en belirgin farklilik
diskalkuli sUphesini ele alan S8 senaryosunda goérilmus; ChatGPT ve Claude 2,00; Gemini 1,80 puan almistir.
Nitel bulgular; somutlastirma ve yapilandiriimis 6gretim, matematiksel anlamlandirma ve aktif katilim, gunltk
yasam ve duyussal destek ile kavramsal dogruluk ve profesyonel sinir olmak Uzere dért tema ortaya
koymustur. TUm aracglarin somut ve gérsel materyallerden yararlandigr gérulirken, bazi YZ yanitlarinda
matematiksel anlam yerine anahtar kelime ve yuzeysel ipuglarina dayal stratejilerin kullanildigr belirlenmistir.
Arastirma sonuglari, G¢ Uretken YZ aracinin da matematik 6grenme guglugu yasayan gocuklarin ailelerine
yoénelik genel olarak uygulanabilir ve pedagojik agidan uygun 6neriler Uretebildigini géstermektedir. Bununla
birlikte araclar &zellikle énerilerin gerekgelendiriimesi, matematiksel anlamlandirma ve profesyonel sinirlarin
ele alinmasi agisindan farkllagmaktadir. Bu nedenle Uretken YZ araclarinin ailelere yénelik matematik
desteginde kullaniimasinda, olugturulan énerilerin pedagojik dlgutler dogrultusunda degerlendiriimesi ve
gerektiginde uzman gérusuyle desteklenmesi dnerilmektedir.

Anahtar kelimeler: Uretken yapay zekd, matematik 6grenme guclugu, aile destedi, ev temelli matematik
o6gretimi, yapay zekd degerlendirmesi
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ABSTRACT

The aim of this study is to evaluate the home-based mathematics support recommendations provided by
generative artificial intelligence (Al) tools to families of children with mathematics learning difficulties in terms of
different criteria. The study examines not only the mathematical accuracy of the recommendations generated by Al,
but also their appropriateness for mathematics learning difficulties, instructional approach, applicability,
appropriateness of the family role, psychological well-being, ethical language, justification of recommendations, and
awareness of the professional limitations of Al. The study examined the responses of three generative Al tools
(ChatGPT, Gemini, and Claude) to 10 different scenarios. The responses were evaluated using a 0-2 scoring rubric
across 10 criteria: mathematical accuracy, appropriateness for mathematics learning difficulties, evidence-based
instructional approach, clarity and structure, applicability in the home environment and appropriateness for families,
appropriateness of the family role, psychological well-being and pedagogical risk, ethical and non-stigmatizing
language, justification of recommendations, and awareness of Al limitations. The scores assigned by three
researchers were averaged to obtain descriptive scores for each Al tool across criteria and scenarios. In addition, the
Al responses were qualitatively analyzed, and their common characteristics were examined under four themes.
According to the quantitative findings, the overall mean scores were 1.926 for Claude, 1.885 for ChatGPT, and 1.853 for
Gemini. The greatest difference was observed in the criterion of justification of recommendations, with mean scores
of 1.833 for Claude, 1.600 for Gemini, and 1.530 for ChatGPT. All three tools achieved a mean score of 2.00 on the
criteria of applicability in the home environment, appropriateness of the family role, and ethical and non-stigmatizing
language. The greatest difference at the scenario level was observed in $8, which addressed suspected dyscalculia;
ChatGPT and Claude received a mean score of 2.00, whereas Gemini received 1.80. The qualitative findings revealed
four themes: concrete and structured instruction, mathematical meaning-making and active participation,
everyday-life contexts and affective support, and conceptual accuracy and professional boundaries. All three tools
made use of concrete and visual materials; however, some Al responses included strategies based on keywords and
surface-level cues rather than mathematical meaning. The findings indicate that all three generative Al tools were
generally able to produce applicable and pedagogically appropriate recommendations for families of children with
mathematics learning difficulties. However, the tools differed particularly in terms of the justification of
recommendations, mathematical meaning-making, and the handling of professional boundaries. Therefore, when
generative Al tools are used to provide mathematics support to families, the recommendations generated should be
evaluated according to pedagogical criteria and, when necessary, supported by expert opinion.

Keywords: Generative artificial intelligence, mathematics learning difficulties, family support, home-based
mathematics instruction, Al evaluation
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OZET

Bu sistematik derleme, gérevdeki 6gretmenlerin diskalkuliye, matematik 6grenme gucglugune iligskin bilgi
duzeylerini, terim asinaliklarini, kavramsal ayrimlarini, egitim gereksinimlerini, sinif i¢i uygulamalarini
incelemek amaciyla gercgeklestirilmistir. incelemede 6gretmenlerin diskalkuliyi tanima bigimleri, bu
guclugu genel dustk basaridan, disleksiden, genel 6grenme guglugunden, matematik kaygisindan,
yetersiz 6Jretim firsatindan ayirma duzeyleri, sahip olduklart bilgiyi sinif ici destege déntstirme
durumlari ele alinmigtir. ERIC, Scopus, Web of Science Core Collection, TR Dizin, DergiPark veri
tabanlarinda 1 Ocak 2011 ile 27 AJustos 2026 tarihleri arasinda yayimlanan hakemli ézgin makaleler
taranmigtir. Baglik-6zet incelemesi, tam metin uygunluk degerlendirmesi, veri ¢ikarimi, yéntemsel
inceleme, tematik kodlama sonucunda degerlendirilen 382 kayit arasindan 41 gcalisma derlemeye dahil
edilmistir. Calismalarin 18’ nitel, 20'si nicel, Ugl karma yéntemli olup bildirilen érneklem buyukltklerinin
toplami 5.651'dir. Bazi arastirmalarda farkli meslek gruplarindan katiimeilar bulundugu igin bu toplam
yalnizca 6gretmenlerden olugan bir érneklem olarak yorumlanmamistir. incelenen galigmalarin Glke,
okul kademesi, mesleki deneyim, élcme yaklasimi bakimindan dagilimi da degderlendirilmistir. Otuz bir
calismada 6gretmen bilgisi, glglugu tanima becerisi, 6gretim bilgisi sinirli, orta dizeyde, yuzeysel ya da
belirsiz bulunmustur. Yirmi dért calismada egitim gereksinimi belirlenmistir. On sekiz ¢alismada
diskalkulinin genel dusuk basari, disleksi, genel 6grenme guglugu, matematik kaygisi ile karistinldigi
bildiriimistir. On doért calismada egitim alma, ézel egitim alaninda gérev yapma, dogrudan deneyim,
énceki asinalik ile daha guglu bilgi, gaven, farkindalik ya da 6grenci gugligunu tanima arasinda olumlu
iliskiler bulunmustur. Sinif i¢i uygulamalar arasinda somut temsil, gbrsel temsil, acgik égretim, gérev
basamaklandirma, tekrar, ek sUre, oyun, akran destegi, bireysel yardim éne cikmistir. Arastirma
desenleri, élcme araglari, érneklemler, sonug degiskenleri arasindaki farkliliklar nedeniyle bulgular
betimsel, tematik bigcimde birlestiriimis, meta-analiz yapilmamistir. Bulgular, diskalkuli terimine
asinah@in tek basina yeterli kavramsal, 6Jretimsel bilgi goéstermedigini ortaya koymaktadir. Ogretmen
egitiminde kavramsal ayrimlar, sinif ici uyarlamalar, 6égrenci degerlendirmesi, uzman is birligi,
uygulamanin izlenmesi birlikte ele alinmalidir. Tek arastirmacili segim, degerlendirme streci, tam arama
dizilerinin korunmamig olmasi, bazi ¢aligmalarin sinirl yéntem, érneklem bilgisi sunmasi nedeniyle
sonuglar dikkatli yorumlanmalidir.

Anahtar kelimeler: Diskalkuli, 6gretmen bilgisi, 6gretmen farkindalg, sistematik derleme, mesleki gelisim
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ABSTRACT

This systematic review examined in-service teachers’ knowledge related to dyscalculia, mathematics
learning difficulties, familiarity with the term, conceptual distinctions, perceived training needs,
classroom practices. The review focused on how teachers recognize dyscalculia, distinguish it from
general low achievement, dyslexia, general learning difficulties, mathematics anxiety, insufficient
instructional opportunity, while translating their knowledge into classroom support. ERIC, Scopus, Web of
Science Core Collection, TR Dizin, DergiPark were searched for peer-reviewed original articles published
between 1 January 2011 and 27 August 2026. Following title-and-abstract screening, full-text eligibility
assessment, data extraction, methodological appraisal, thematic coding, 41 studies met eligibility
criteria among 382 assessed records. Eighteen studies used qualitative designs, 20 used quantitative
designs, three used mixed methods. Reported sample sizes totaled 5,651. Some studies included mixed
occupational groups. The total does not represent a teacher-only sample in all cases. Knowledge,
recognition skills, instructional knowledge were described as limited, moderate, superficial, uncertain in
31 studies. Training needs were identified in 24 studies. Conceptual confusion was reported in 18 studies,
particularly when dyscalculia was treated as a synonym for general low achievement, dyslexia, general
learning difficulties, mathematics anxiety. Fourteen studies reported positive associations linking
training, a special education role, direct experience, prior familiarity with stronger knowledge,
confidence, awareness, recognition of student difficulties. Classroom practices included concrete,
visual representations, explicit instruction, task sequencing, repetition, additional time, games, peer
support, individualized assistance. Study designs, measures, samples, outcome definitions were
heterogeneous. Findings were synthesized descriptively, thematically rather than through meta-
analysis. The evidence indicates that familiarity with the term dyscalculia does not by itself
demonstrate adequate conceptual or instructional knowledge. Teacher education should integrate
conceptual distinctions, classroom adaptations, student assessment, specialist collaboration,
monitoring of implementation. Findings require cautious interpretation. The review used one researcher
for study selection, appraisal. Complete search strings were not retained. Several studies provided
limited methodological information, limited sample information.

Keywords: Dyscalculia, teacher knowledge, teacher awareness, systematic review, professional development
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OZET

Bu arastirmanin amaci, ilkokul dizeyindeki gocuklarin diskalkuli riskini veli bildirimine dayall olarak belirlemek Uzere
gelistirilen 177 maddelik Matematik Ogrenme Guglugu (Diskalkuli) Veli Tani Olgegdinin psikometrik ézelliklerini incelemek
ve Olgekten elde edilen risk puanlarinin demografik degiskenlere gére farklilasip farklilagsmadigini ortaya koymaktir.
Matematik 6grenme gugligu okul gagdi gocuklarinin yaklasik ylzde UGg¢ ila yedisini etkilemekte, ancak okuma
gucglugune kiyasla belirgin bigimde ge¢ fark edilmektedir. Bireysel olarak uygulanan performans temelli tanilama
araclarinin maliyetli ve uzman merkezli olmasi genig égrenci kitlelerinin taranmasini guglestirmekte; veli bildirimi ise
cocugun ev ve gundelik yasam ortamindaki sayisal davraniglarina erigim saglamasi bakimindan bu boslugu
doldurma potansiyeli tagimaktadir. Arastirma nicel yaklagim benimsenerek kesitsel tarama modelinde yarattlmastar.
Calisma grubunu, uygun o&rnekleme ydntemiyle ulasilan ve ilkokul duzeyinde c¢ocugu bulunan 735 veli
olusturmaktadir; katiimcilarin ytzde 77,8'i anne, ylzde 22,2'si babadir ve gocuklarin ylzde 78,5' ikinci ve tguncu sinif
duzeyindedir. Olgek besli Likert tipinde derecelendiriimis olup gocugun yeterligini ifade eden sekiz madde analiz
o6ncesinde ters puanlanarak batin maddeler risk yontne dénustartlmustar. Yapi gegerliginin sinanmasinda gapraz
gecerleme tasarimi benimsenmis, ¢galisma grubu rastgele iki yariya ayrilarak agimlayici faktér analizi birinci yarida,
dogrulayici faktér analizi ise ikinci yarida yuratdlmustar. Madde analizinde duzeltilmis madde-toplam korelasyonlari
ile alt ve Ust yUzde yirmi yedilik grup karsilastirmalari kullaniimig; gtvenirlik Cronbach alfa, McDonald omega, birlesik
guavenirlik ve iki yari gavenirlik katsayilariyla kestirilmigtir. Verilerin faktérlestirmeye uygunlugu dogrulanmig, paralel
analiz G¢ faktérll bir yapryl desteklemigtir. Elde edilen faktorler Sayr ve iglem Becerileri, Yonelim-Dikkat ve
Organizasyon ile Matematige Yénelik Duyussal Gugluk biciminde adlandiriimig ve toplam varyansin yaridan fazlasini
acliklamigtir. Dogrulayici faktér analizinde bu yap, tek ve iki faktérlt alternatiflerine kiyasla belirgin bigimde daha iyi ve
kabul edilebilir dizeyde uyum vermis; 6lgegin ic¢ tutarlik katsayilar yeterli bulunmustur. Madde duzeyindeki betimsel
cézimlemelerde velilerin ortalama olarak maddelerin yaklasgik altida birinde risk yéninde yanit verdidi; risk
bildiriminin en sik matematige ydénelik duyussal gucluk maddelerinde, en seyrek ise ydnelim ve organizasyon
maddelerinde toplandidi belirlenmistir. Kararsizlik oraninin en yuksek oldugu maddelerin okul igi akademik becerilere
iliskin olmasi, velilerin bu alandaki gézlem olanaklarinin sinirl olabilecegine isaret etmektedir. Toplam puan dagilimi
normale yakin bulunmus ve gizil profil ¢ézimlemesinde dogal bigimde ayrigan bir risk kimesi saptanmamistir; bu
bulgu riskin kategorik degil strekli bir boyut olarak dagildigini géstermektedir. Farkli kesme élgutleri karsilastiridiginda,
ortalamanin iki standart sapma Uzerindeki dlgutln Urettigi risk oraninin alanyazinda bildirilen yayginlikla értastagu
gérulmustar. Risk puanlart veli 6grenim dlzeyi, veli yasl, gocuk sayisi, sinif duzeyi ve ¢ocugun saglik oykusu
degiskenlerine gére anlamli bigimde farkllagirken, yanitlayan ebeveyne ve yerlesim yerine gére farklilagmamustir. En
gugla farklilagsma veli 6grenim duzeyinde gézlenmis, égrenim duzeyi yukseldikge bildirilen risk duzenli bigimde
azalmugtir. Bulgular, dlgegin veli bildirimine dayali gegerli ve gavenilir bir 6n tarama araci olarak kullanilabilecegini;
izlem ve yénlendirme bigiminde iki kademeli bir siniflamanin uygulamada daha iglevsel olacagini ve dlgedin tani
koyma amaciyla kullaniimamasi gerektigini géstermektedir.

Anahtar kelimeler: Diskalkuli, matematik 6grenme guc¢lugu, veli bildirimi, dlgek gegerligi, erken tanilama
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ABSTRACT

The aim of this study was to examine the psychometric properties of the 17-item Parent Screening Scale for Mathematics
Learning Disability (Dyscalculia), developed to identify dyscalculia risk among primary school children through parental
report, and to determine whether the resulting risk scores differ according to demographic variables. Mathematics learning
disability affects approximately three to seven percent of school-age children, yet it is recognised considerably later than
reading difficulty. Individually administered performance-based tools are costly and specialist-dependent, making them
impractical for large-scale screening; parental report instead offers access to the child's numerical behaviour at home and
in everyday settings. The study adopted a quantitative approach and a cross-sectional survey model. The study group
consisted of 735 parents of primary school children reached through convenience sampling; 77.8 percent were mothers and
22.2 percent fathers, and 78.5 percent of the children were in the second or third grade. The scale uses a five-point Likert
format; the eight competence-worded items were reverse scored so that all items pointed in the direction of risk. A cross-
validation design was adopted to test construct validity: the study group was randomly divided into two halves, with
exploratory factor analysis conducted on the first half and confirmatory factor analysis on the second. Item analysis drew on
corrected item-total correlations and lower-upper twenty-seven percent group comparisons; reliability was estimated
through Cronbach alpha, composite reliability and split-half coefficients. The suitability of the data for factoring was
confirmed, and parallel analysis supported a three-factor structure. The factors were labelled Number and Operation Skills,
Orientation-Attention and Organisation, and Affective Difficulty towards Mathematics, together accounting for more than
half of the total variance. This structure fitted markedly better than its one-factor and two-factor alternatives, reached
acceptable fit, and yielded adequate internal consistency. Item-level descriptive analyses showed that parents endorsed
roughly one sixth of the items in the direction of risk, most often in the affective difficulty items and least often in the
orientation and organisation items. Indecision was highest in items concerning in-school academic skills, suggesting limited
parental opportunity to observe this domain. Total scores were close to normally distributed, and latent profile analysis
revealed no naturally separating risk cluster, indicating that risk forms a continuous dimension rather than a category.
Among the cut-off criteria compared, the one set two standard deviations above the mean produced a risk rate consistent
with prevalence figures reported in the literature. Risk scores differed significantly according to parental education level,
parental age, number of children, grade level and the child's health history, but not according to the responding parent or
place of residence. The strongest differentiation emerged for parental education level, with reported risk decreasing steadily
as education increased. The findings indicate that the scale can be used as a valid and reliable preliminary screening
instrument based on parental report, that a two-tier classification comprising monitoring and referral would be more
functional in practice, and that the scale should not be used for diagnostic purposes.

Keywords: Dyscalculia, mathematics learning disability, parental report, scale validity, early identification
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OZET

Bu ¢aligmanin amaci, diskalkulili gocuklarin karsilastiklart matematiksel guglikleri ve bu sUregte ailenin roltnu
alan yazindaki ¢aligmalar dogrultusunda ele almak ve gocuklarin matematiksel becerilerini desteklemeye
yoénelik arastirmacilar tarafindan geligtirilen oyunlari tanitmaktir. Calismada éncelikle diskalkulinin temel
ozellikleri, belirtileri ve matematiksel beceriler Uzerindeki yansimalari ele alinmig; ardindan 6zgul é6grenme
guglugu (6OG) tanil gocuga sahip ailelerin yasadiklar guglikler, aile yuka ve destek gereksinimleri
incelenmigtir. Alan yazin dogrultusunda, ebeveynlerin OOG ile bag etme sureglerinde duygusal ve sosyal
guglukler yasayabildikleri, cocugun egitim ve bakim sorumlulugunun ézellikle anneler tarafindan daha fazla
Ustlenebildigi ve baba destegdinin sinirli kalabildigi gérdlmektedir. Bu durum annelerin eslerinden ilgi, yakinlhk
ve destek beklentilerinin ortaya ¢ikmasina neden olabilmektedir. Ayrica aile igindeki gucliklerin yalnizca
ebeveynlerle sinirll kalmadigl; OOG tanili gocugun sadlikli kardesglerinin de anne ilgisi, aile igindeki sorumluluk
ve kardeslik iligskileri baglaminda gesitli deneyimler yasayabildigi géralmektedir. Ailelerin ekonomik, sosyal,
duygusal ve zamana iligkin yukleri ile sosyal destek gereksinimleri de gocugun egitim suUrecine katimin
niteligini etkileyebilmektedir. Bu kapsamda, ailelerin egitim surecine katiliminin desteklenmesi amaciyla
cocuklarin matematiksel becerilerini geligtirmeye yonelik bes oyun tanitiimigtir. Sayr Dogrusu Metresi, sayilarin
niceliksel bayuklugunu kavrama, siralama ve karsilastirma becerilerini desteklemnek amaciyla sayilarin somut
bir sayr dogrusu uzerinde konumlandiriimasina dayanmaktadir. Eksik Adimi Bul oyununda sayi sirasini takip
etme, eksik saylyr fark etme, ileri ve geri yénde sayma ile ritmik sayma becerilerinin desteklenmesi
amaglanmisgtir.  Keseden iglemler, toplama ve g¢ikarma iglemlerinin somut nesneler Uzerinden
gergeklestirimesini saglayarak temel matematiksel iglemlerin ve iglemlerin miktar Gzerindeki etkisinin
anlamlandiriimasini hedeflemektedir. Sayilarla Denge oyununda sayl sembolleri ile karsilik geldikleri miktarlar
arasindaki iliskinin kurulmasi amaglanirken, Makarna Sirrt oyununda miktarlarin fiziksel gérintsten bagimsiz
degerlendiriimesi, karsilastirimasi ve niceliksel tahmin becerilerinin desteklenmesine odaklaniimistir. Oyunlar,
ailelerin ekonomik kosullari ve ev ortaminda uygulanabilirlikleri dikkate alinarak, evde bulunabilecek veya
yeniden degerlendirilebilecek basit materyallerle hazirlanabilecek sekilde tasarlanmistir.  Etkinliklerin
hazirlanma sdrecinde annelerin, oyunlarin uygulanma sdrecinde ise baba ve kardesglerin de strece katilmasi
planlanmisgtir; Keseden iglemler ve Sayilarla Denge oyunlarinin ise diskalkulisi olmayan kardes ile birlikte
oynanmasi planlanmistir. Béylece oyun temelli etkinliklerin yalnizca cocugun matematiksel becerilerini degil,
aile bireylerinin strece ortak katilimini da destekleyebilecedi dustnulmektedir.

Anahtar kelimeler: Diskalkuli, 6zgul 6grenme guglugu, aile yakd, oyun temelli 8grenme, matematik becerileri
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ABSTRACT

The aim of this study is to examine the mathematical difficulties experienced by children with dyscalculia and the role
of the family in this process in light of the existing literature, and to introduce games developed by the researchers to
support children’s mathematical skills. First, the fundamental characteristics and symptoms of dyscalculia and its
implications for mathematical skills are discussed. Subsequently, the difficulties experienced by families of children
diagnosed with specific learning disabilities (SLD), family burden, and their support needs are examined. According to
the literature, parents may experience emotional and social difficulties while coping with SLD; the responsibility for the
child’s education and care may be undertaken to a greater extent by mothers, while paternal support may remain
limited. This situation may lead mothers to expect attention, closeness, and support from their spouses. Furthermore,
difficulties within the family are not limited to parents. Typically developing siblings of children diagnosed with SLD
may also have various experiences concerning maternal attention, responsibilities within the family, and sibling
relationships. Families’ economic, social, emotional, and time-related burdens, as well as their need for social
support, may also affect the quality of their participation in the child’s educational process. Within this framework, five
games designed to improve children’s mathematical skills are introduced to support families’ participation in the
educational process. Number Line Meter is based on positioning numbers on a concrete number line to support
children’s understanding of numerical magnitude, ordering, and comparison skills. In the Find the Missing Step game,
the aim is to support the ability to follow the sequence of numbers, identify missing numbers, count forward and
backward, and engage in rhythmic counting. Operations from the Bag enables addition and subtraction to be
performed using concrete objects, thereby supporting the understanding of basic mathematical operations and their
effects on quantities. In the Balancing with Numbers game, the focus is on establishing a relationship between
number symbols and the quantities they represent. The Secret of Pasta focuses on evaluating and comparing
quantities independently of their physical appearance and supporting quantitative estimation skills. The games were
designed using simple materials that can be found or repurposed at home, taking families’ economic circumstances
and the feasibility of implementation in the home environment into consideration. Mothers are planned to participate
in the preparation of the activities, while fathers and siblings are also planned to participate in their implementation;
specifically, Operations from the Bag and Balancing with Numbers are planned to be played together with a sibling
without dyscalculia. Thus, game-based activities may support not only children’s mathematical skills but also the
active participation of family members in the process.

Keywords: Dyscalculia, specific learning disorder, family burden, game-based learning, mathematical skills
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OZET

Ulusal alanyazin, okul éncesi 6gretmenlerinin kapsayici egitim ve 6zel gereksinimlilik alaninda bilgi, tutum ve uygulama
yénunden desteklenmeye ihtiyag duydugunu; bu ihtiyacin, ézel gereksinimli bir 6grenciyle daha énce dogrudan ¢alisma
deneyimi bulunmayan 6gretmenlerde daha da belirgin oldugunu géstermektedir. Bu galismanin amaci, TUBITAK 4008
kapsaminda gergeklestirilen “Farki Fark Etmek: Okul Oncesi Dénemde Kapsayici Egitim” projesinin, 6gretmenlerin kapsayici
egitime iliskin farkindalik, tutum, beceri, uygulama ve arastirma yeterliklerini gelistirmeye yénelik yapisini ve uygulama
sUrecini ayrintil bigimde ortaya koymaktir. Proje, Mug ilinde gérev yapan ve daha énce 6zel gereksinimli bir é6grenciyle
dogrudan ¢aligma deneyimi bulunmayan 30 okul éncesi 6gretmeninin katiimiyla 31 Agustos—4 Eyltl 2026 tarihleri arasinda,
bes gun ve toplam 34 saat sidren bir egitim uygulamasi olarak gergeklestirildi. Etkinlikler baslamadan bir hafta énce, uzman,
egitmen ve rehberlerle ayri ayri yaratulen Gg hazirlik toplantisiyla gérev tanimlari netlestirildi ve uygulama ortami hazirlandi.
Program; “6zel gereksinimlilik konusuna girig”, “tim yénleriyle 6zel gereksinimlilik”, “6zel gereksinimli gocuklari tanilama ve
degerlendirme”, “egitsel destek suregleri” ve “psikolojik destek suregleri” olmak Uzere bes ana kategori altinda yapilandirilan
22 etkinlikten olustu; otizm spektrum bozuklugu, dikkat eksikligi ve hiperaktivite bozuklugu, 6grenme guglukleri (disleksi ve
diskalkuli dahil), ézel yetenek, davranis yénetimi, égretimin farklilagtinimasi, Rehberlik ve Arastirma Merkezi stregleri ile
Bireysellestirilmis Egitim Programi ve Bireysellestiriimis Ogretim Programi hazirlama konularini kapsadi. Ogrenme guglikleri
basligr altinda, diskalkuliye 6zgu bir etkinlikle matematiksel 6grenme gulcluginin erken dénemde fark edilmesi ve buna
yonelik somut, oyun temelli materyallerin tasarlanmasi hedeflendi. Egitim sUrecinde teorik bilgi sunumu, dogal égretim
yaklagimi, egitsel oyun, tartigma ve caligtay, video ve gorsel destekli 6gretim, yaratici drama, vaka analizi modelleme,
materyal analizi ve tasarimi, beyin firtinasi, isbirligine dayal 6grenme, geri bildirim ve yansitici grup g¢alismasi yontemleri
kullanildi. Etkinlikler; Genel Bilgi Formu, kapsayici egitime ydnelik tutum ve 6z-yeterlik dlgekleri ile yari yapilandiriimig gérigsme
formu kullanilarak proje basinda ve sonunda degerlendirildi. Proje strecinde kuramsal bilgi ile uygulamaya dénuk etkinlikler
butanlestirildi. Katimcilar, bes ana kategori altinda ele alinan farkli 6zel gereksinim alanlarina iligkin temel 6zellikleri ve erken
risk géstergelerini incelemenin yani sirg, sinif i¢ci uygulamalara yénelik vaka ve senaryolar Uzerinde ¢aligtl. Materyal analizi ve
tasarimi, modelleme, drama ve igbirlikli ¢alismalar araciigiyla farkli gereksinimlere sahip ¢ocuklarin egitim sureclerine
katiimini destekleyecek uygulamalar gelistirildi; bu kapsamda diskalkuliye 6zgd materyal gelistirme galismalarina ayri bir yer
ayrildi. Ayrica 6égretmenlerin uygun ydénlendirme, &égretimsel uyarlama, davranis destedi ve bireysellestiriimis egitim
sureglerine iligkin uygulama becerilerinin desteklenmesine odaklanildi. Son test ve geri bildirim ¢aligmalari proje sonunda
gergeklestirilerek sturec degerlendirildi. Bes gunluk uygulama temelli egitim programi, okul éncesi 6gretmenlerinin kapsayici
egitime iligkin bilgi ve farkindaliklarini uygulamaya dénuk etkinliklerle butunlestiren kapsamli bir mesleki gelisim modeli
sundu. Farkli ézel gereksinim alanlarinin, diskalkuli dahil 6grenme gugltkleri de gbzetilerek bes ana kategori altinda ele
alinmasi, 6gretmenlerin bireysel farkhliklari dikkate alan sinif ici duzenlemeler gelistirmelerine ve kapsayici pedagojik
yaklagimlari somutlastirmalarina yénelik bGtancul bir gergeve olusturdu. Proje ¢iktilarinin katiimer 6gretmenler araciligryla
kendi okullarinda paylasiimasi ve elde edilen deneyimlerin bilimsel bir yayina dénustarilmesi planlanarak yaygin etkinin
artirlmasi hedeflendi. Proje, okul 6ncesi egitim ortamlarinda kapsayici egitim ktltirinin guglendiriimesine yénelik uygulama
temelli 6gretmen egitimlerinin dnemini ortaya koyan bir bilim ve toplum uygulamasi olarak degerlendirildi.

Anahtar kelimeler: Diskalkuli, kapsayici egitim, okul dncesi 6gretmenleri, 6grenme guglukleri, TUBITAK 4008
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ABSTRACT

National literature indicates that preschool teachers need to be supported in terms of knowledge, attitudes, and practice
regarding inclusive education and special educational needs, and that this need is more pronounced among teachers
without prior experience working with a child with special educational needs. The purpose of this study is to present the
structure and implementation process of the project “Noticing the Difference: Inclusive Education in Early Childhood,” carried
out within the scope of TUBITAK 4008, which was designed to develop teachers' awareness, attitude, skill, application, and
research competencies regarding inclusive education. The project was implemented as a five-day, 34-hour training
program between 31 August and 4 September 2026, with 30 preschool teachers from Mus Province who had no prior
experience working with a child with special educational needs. One week before the activities, three preparatory meetings
were held separately with experts, trainers, and guides to clarify roles and prepare the setting. The program comprised 22
activities organized under five main categories — introduction to special educational needs, special educational needs in all
its aspects, identification and assessment, educational support processes, and psychological support processes — covering
autism spectrum disorder, attention deficit hyperactivity disorder, learning disabilities (including dyslexia and dyscalculia),
giftedness, behavior management, differentiation of instruction, Guidance and Research Center processes, and
Individualized Education and Instruction Programs. A dyscalculia-specific activity addressed the early recognition of
mathematical learning disability and the design of concrete, game-based materials. Methods included theoretical
presentations, the natural teaching approach, educational games, discussion/workshop formats, video- and visual-
supported instruction, creative drama, case analysis, modeling, material design, brainstorming, collaborative learning,
feedback, and reflective group work. Activities were evaluated at the start and end of the project using a General Information
Form, attitude and self-efficacy scales for inclusive education, and a semi-structured interview form. Throughout the project,
theoretical knowledge was integrated with application-oriented activities. Participants examined the basic characteristics
and early risk indicators of different special educational needs addressed under the five main categories, and worked on
classroom-based cases and scenarios. Through material analysis and design, modeling, drama, and collaborative work,
practices were developed to support the inclusion of children with different needs in educational processes; within this
scope, particular emphasis was placed on dyscalculia-specific material development work. In addition, the project focused
on supporting teachers’ practical skills regarding appropriate referral, instructional adaptation, behavioral support, and
individualized education processes. Post-tests and feedback sessions were conducted at the end of the project to evaluate
the process. This five-day, application-oriented program offered a comprehensive professional development model
integrating preschool teachers' knowledge and awareness of inclusive education with hands-on activities. Addressing
diverse special educational needs, including dyscalculia, under five main categories provided a holistic framework for
developing classroom arrangements that consider individual differences and for translating inclusive pedagogy into
practice. Dissemination through participating teachers’ schools and a planned scientific publication were intended to
broaden the project's impact. The project was regarded as a science and society initiative demonstrating the value of
application-oriented teacher training for strengthening inclusive education culture in preschool settings.

Keywords: Dyscalculig, inclusive education, preschool teachers, learning disabilities, TUBITAK 4008
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OZET

Bu ¢alisma, Turkiye, Singapur, ingiltere ve Avustralya matematik 6gretim programlarinda olasilik konusunun ve olasilik
ogrenimini destekleyen veri isleme, kesirler, ylzdeler ve oran-oranti gibi én kosul konularin nasil yapilandirildigini
karsilastirmali olarak incelemektedir. inceleme, Turkiye igin 2018 Matematik Dersi Ogretim Programi, Singapur igin 2020
Secondary Mathematics Syllabuses ve 2025 Primary Mathematics Syllabus, ingiltere igin 2013 National Curriculum for
Mathematics ve Avustralya igin 2022 Australian Curriculum: Mathematics temel alinarak yUrattlmustar. Bu én kosul
alanlar, olasilik égreniminin verileri yorumlama ve olasilik degerlerini kesir, ylzde ve oran yoluyla ifade etme
becerilerini gerektirmesi nedeniyle calismaya dahil edilmistir. Arastirmada belge incelemesi yontemi kullaniimis;
segilen konularin hangi sinif duzeyinde basladigl, siniflar arasindaki siralanigi, gunluk yasam baglamlariyla iligkisi ve
ilgili kazanimlarin kapsami incelenmistir. Mufredat bulgulari ayrica 2015, 2019 ve 2023 yillarina ait TIMSS matematik
sonuglariyla birlikte degerlendiriimigtir. Dérdtnct sinif duzeyinde genel matematik basarisi ile sayilar, dlgme ve
geometri ve veri alanlari; sekizinci sinif dizeyinde ise genel matematik basarisi ile sayilar, cebir, geometri ve dilgme ve
veri ve olasilik alanlari Ulke puanlari ve siralamalari Gzerinden karsilastiriimistir. Bulgular, doért Glkede de veri igleme ve
sayisal temsil becerilerinin formel olasilik 6gretiminden énce gelistirildigini géstermektedir. Kesirler, ytzdeler ve oran-
oranti da olasilik degerlerini yorumlamayi destekleyen ortak 6n 6grenmeler olarak éne ¢ikmaktadir. Bununla birlikte
olasilik égretiminin baslama zamani ve kapsami Ulkeler arasinda farklilasmaktadir. Turkiye'de olasilik 8. sinifta agik
bicimde ele alinirken, Avustralya’da olasilik dili daha erken siniflarda gunltk yasam baglamlarinda kullanilmaktadir.
Singapur ve ingiltere’de ise ilgili veri ve sayisal temeller gelistirildikten sonra olasilik daha sistematik bigimde ele
alinmaktadir. TIMSS sonuglari, olasiiga daha erken baslamayla daha yuksek basari arasinda tutarli bir iligki
goéstermemektedir. Singapur'un yuksek basarisi, sistematik ve sureklilik gdsteren 6n 6grenmelerin olasi Snemine isaret
ederken, Turkiye'nin 2015-2023 déneminde hem 4. hem de 8. sinif matematik puanlarindaki artis da dikkat
cekmektedir. Genel olarak bulgular, olasilik 6gretiminde baslangic sinifinin tek basina belirleyici  olarak
degerlendirimemesi gerektigini gdstermektedir. Matematik égrenme guglukleri baglaminda, kalici égrenme
gugclukleri ile 6n kosul 6grenmelerdeki eksikliklerden kaynaklanan dustk basarinin birbirinden ayrilmasi énemlidir.
Olasilik alaninda yasanan guglukler, belirli bir matematik 6grenme guglugunden ziyade veri isleme, kesirler, yuzdeler
veya orantisal akil yuritmedeki eksik 6grenmelerden kaynaklanabilir. Bu durumlar benzer dusuk basari éranttleri
gosterebilse de farkli yorum ve egitimsel muadahaleler gerektirir. Bu nedenle o6grencilerin yasadigi guglukleri
matematik égrenme gugligine baglamadan énce 6n kosul égrenmelerdeki eksikliklerin belirlenmesi, olasilik
ogreniminin daha dogru degerlendiriimesine katki saglayabilir. MUfredat yapisi basarlyr yorumlamada énemli
olmakla birlikte TIMSS performansiyla dogrudan bir neden-sonug iligkisi kurulamaz; 6gretim uygulamalari, okul
kosullar, kalturel ézellikler ve 6grencilerin dnceki 6grenme deneyimleri de birlikte degerlendiriimelidir.

Anahtar kelimeler: Olasilik 6gretimi, matematik 6gretim programi, TIMSS, veri, karsilastirmall egitim
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ABSTRACT

This study comparatively examines how probability and the prerequisite topics of data handling, fractions,
percentages, and ratio-proportion are structured in the mathematics curricula of Turkiye, Singapore, England, and
Australia. The analysis is based on the 2018 Mathematics Curriculum for Turkiye, the 2020 Secondary Mathematics
Syllabuses and 2025 Primary Mathematics Syllabus for Singapore, the 2013 National Curriculum for Mathematics in
England, and the 2022 Australian Curriculum: Mathematics. These prerequisite areas were included because
probability learning requires students to interpret data and express probability values through fractions, percentages,
and ratios. Using document analysis, the study examined the grade levels at which these topics are introduced, their
sequencing, links with everyday contexts, and the scope of related learning outcomes. Curriculum findings were also
considered alongside TIMSS mathematics results from 2015, 2019, and 2023. At Grade 4, comparisons focused on
overall mathematics achievement and the number, measurement and geometry, and data domains; at Grade 8,
overall achievement and the number, algebra, geometry and measurement, and data and probability domains were
examined using country scores and rankings. The findings show that all four countries develop data-handling and
numerical-representation skills before formal probability instruction. Fractions, percentages, and ratio-proportion
also serve as common foundations for interpreting probability values. However, the timing and scope of probability
instruction differ. In Turkiye, probability is explicitly addressed in Grade 8, whereas in Australia probabilistic language
appears earlier in everyday contexts. In Singapore and England, probability is addressed more systematically after
relevant data and numerical foundations have been developed. TIMSS results do not indicate a consistent
relationship between introducing probability earlier and achieving higher performance. Singapore’s strong
performance highlights the possible importance of systematic and continuous prerequisite learning, while Turkiye's
improvement in Grade 4 and Grade 8 mathematics scores between 2015 and 2023 is also noteworthy. Overall, the
findings suggest that the starting grade of probability should not be treated as the sole determinant of effective
probability education. In the context of mathematics learning difficulties, persistent learning difficulties should be
distinguished from low achievement resulting from gaps in prerequisite knowledge. Difficulties in probability may
reflect incomplete learning in data handling, fractions, percentages, or proportional reasoning rather than a specific
mathematics learning difficulty. Although these situations may produce similar patterns of low achievement, they
require different interpretations and educational responses. Therefore, identifying prerequisite learning gaps before
attributing students’ difficulties to mathematics learning difficulties may support a more accurate evaluation of
probability learning. Curriculum structure remains important, but no direct causal relationship with TIMSS
performance can be established; teaching practices, school conditions, cultural characteristics, and prior learning
experiences should also be considered.

Keywords: Probability teaching, mathematics curriculum, TIMSS, data, comparative education
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OZET

Bu calismanin amaci, yeni mezun sinif égretmenlerinin diskalkuliye yonelik algilarini ortaya ¢ikarmaktir. Bu amaca
yonelik olarak lisans égrenimini yeni tamamlamis sinif 6gretmenlerinin diskalkuliye yonelik algilarini; kavrami nasil
anlamlandirdiklari, sinif ortaminda hangi belirtiler Uzerinden fark ettikleri, matematik kaygisi ve genel matematik
gugclukleriyle iligkisini nasil degerlendirdikleri, dgretimsel ve sosyal destekleri nasil ele aldiklari ve lisans egitimlerini bu
agidan nasil yorumladiklart baglaminda incelenmigtir. Arastirma nitel arastirma yaklagimiyla yuratdlmastar.
Katilimcilar, bir devlet Universitesinin sinif 6gretmenligi programindan 2026 yilinda mezun olmus bes sinif 6gretmeni
olusturmustur. Mezun grubuna gevrim igi olarak ulastirilan metafor formuna yanit veren 27 6gretmen arasindan yari
yapilandiriimis gérigmeye gonullt katihm bildiren bes kisiyle Google Meet Uzerinden gérismeler gergeklestiriimistir.
Gorugme formu ilgili alanyazin dogrultusunda hazirlanmig, sinif egitimi ve 6zel egitim alanlarindan dért uzmanin
gorugleri sonrasinda diizenlenmistir. Oncelikle géragmeler yaziya aktariimigtir. Ham veriler satir satir okunmus; agik
kodlama yoluyla olusturulan kodlar benzerlik ve farkhliklar agisindan karsilastiriimis, anlamca yakin kodlar bir araya
getiriimis ve timevarimsal igerik analizi sonucunda 25 kod alti tema altinda dizenlenmistir. Verilerin ¢cézimlenmesi
sonucunda yeni mezun sinif égretmenlerinin diskalkuliye yénelik algilar “Diskalkuliyi anlamlandirma: Ogrenme
guclugunden nedensel belirsizlige”, “Fark etme ve ayirt etme: Sayisal belirtilerden tanisal temkinlilige”, “Duyussal ve
sosyal yansimalar: Kaygidan digslanmaya”, “Destekle gelisim: Bireysellestiriimis ve somutlastiriimis 6gretim”, “Kapsayici
sinifta ortak sorumluluk” ve “Ogretmen yetistirmede bilgiden uygulaomaya gegis gereksinimi” temalariyla
aciklanmistir.  Katiimcei ifadelerinde diskalkuli gogunlukla matematik 6grenmede guglik, sayi-sembol-igslem
karmasasi ve daha yavas ilerleyen 6grenme sureciyle iliskilendirilmistir. Matematikte yasanan her gaglugun diskalkuli
olarak degerlendiriimemesi gerektigi ortak bir gérus olarak éne cikarken, olasi nedenlere iligkin agiklamalarda genetik
faktorlerle matematige yonelik édnyargi, 6gretmen tutumu ve aile etkisinin zaman zaman ayni duzlemde ele alinmasi
kavramsal bir belirsizlige isaret etmektedir. Fark etme slUrecinde sayi algisi, islem yapma, akranlara goére yavaslik,
tekrarl gézlem ve 6n degerlendirme vurgulanmis; tanilama ve yénlendirme sinirlarina iligkin ifadelerde farkllagmalar
goérulmustar. Diskalkuli; matematik kaygisi, 6zgiven kaybi, kaginma, akran zorbaldi ve gunlik yasam guglukleriyle
iligkilendirilmigtir. Ogretimsel destek bakimindan somut, gorsel, UG¢ boyutlu ve c¢ok duyulu materyaller;
bireysellestiriimis, kademeli ve tekrarli 6gretim; teknoloji; olumlu geri bildirim ve motivasyon éne ¢ikmistir. Kapsayici
sinif ortami ile 6gretmen, aile, rehberlik servisi ve uzman isbirligi de énemli gérdlmuastir. Lisans 6grenimine iligkin
degerlendirmeler, kuramsal bilgi ile uyguloma deneyimi arasinda bir bosluk algisinin  bulundugunu
dasindurmektedir. Bulgularin genel 6ranttsy, katiimcilarin diskalkulisi olan égrencilerin desteklenmesine ydnelik
pedagojik duyarlilik tasidiklarini; buna karsilik diskalkulinin nedenleri, matematik kaygisiyla ayrimi, tanilama-
yénlendirme sinirlari ve uygulamaya doéntk bilgi bakimindan bazi kavramsal belirsizlikler yasayabildiklerini
dasindurmektedir. Katiimei gorusleri, gretmen yetistirme strecinde diskalkuliye iliskin kuramsal bilginin vaka temelli
uygulamalar, materyal gelistirme, erken fark etme, uygun yénlendirme ve mikro-égretim gibi 6gretimsel uyarlama
deneyimleriyle desteklenmesinin daha etkili olabilecegine isaret etmektedir.

Anahtar kelimeler: Diskalkuli, sinif 6gretmeni, algi, matematik 6grenme guglugu, tdmevarimsal igerik analizi
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ABSTRACT

The aim of this study is to reveal newly graduated primary school teachers’ perceptions of dyscalculia. To this end, the study
examined recently graduated primary school teachers’ perceptions of dyscalculia, including its conceptualization,
classroom indicators, relationship with mathematics anxiety and difficulties, support approaches, and undergraduate
preparation. The study was conducted using a qualitative research approach. The participants consisted of five primary
school teachers who graduated from the Primary School Teaching Program of a public university in 2026. Among the 27
teachers who responded to an online metaphor form distributed to the graduating cohort, interviews were conducted via
Google Meet with five individuals who volunteered to participate in a semi-structured interview. The interview form was
prepared in accordance with the relevant literature and revised following the opinions of four experts from the fields of
primary education and special education. First, the interviews were transcribed. The raw data were read line by line, and the
codes generated through open coding were compared in terms of similarities and differences. Codes with similar meanings
were grouped together, and as a result of inductive content analysis, 25 codes were organized under six themes. The analysis
of the data revealed that newly graduated primary school teachers’ perceptions of dyscalculia could be explained through
the following themes: “Conceptualizing dyscalculia: From learning difficulty to causal uncertainty,” “Recognizing and
differentiating: From numerical signs to diagnostic caution,” “Affective and social reflections: From anxiety to exclusion,”
“Development through support: Individualized and concretized instruction,” “Shared responsibility in the inclusive classroom,”
and “The need to move from knowledge to practice in teacher education.” In participants’ accounts, dyscalculia was
primarily associated with difficulties in learning mathematics, confusion involving numbers, symbols, and operations, and a
slower learning process. A common view among the participants was that not every difficulty experienced in mathematics
should be considered dyscalculia. However, explanations concerning possible causes sometimes placed genetic factors
alongside prejudice toward mathematics, teacher attitudes, and family influence, indicating a degree of conceptual
uncertainty. In the recognition process, participants emphasized number sense, performing operations, slower performance
compared with peers, repeated observation, and preliminary assessment; differences were observed in their views regarding
the boundaries of diagnosis and referral. Dyscalculia was associated with mathematics anxiety, loss of self-confidence,
avoidance, peer bullying, and difficulties in daily life. In terms of instructional support, concrete, visual, three-dimensional,
and multisensory materials; individualized, gradual, and repetitive instruction; technology; positive feedback; and motivation
were emphasized. An inclusive classroom environment and collaboration among teachers, families, guidance services, and
specialists were also considered important. Evaluations of undergraduate education suggest that participants perceived a
gap between theoretical knowledge and practical experience. The findings suggest that participants were sensitive to
supporting students with dyscalculia but had some conceptual uncertainties about its causes, distinction from mathematics
anxiety, diagnosis, referral, and practical knowledge. Teacher education may therefore benefit from combining theoretical
knowledge with case-based practice, material development, early identification, referral, and micro-teaching.

Keywords: Dyscalculig, classroom teacher, perception, mathematics learning difficulty, inductive content
analysis
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OZET

Ozel egitim ve rehabilitasyon merkezleri, psikologlarin yogun insan etkilesimi icerisinde farkli mesleki
sorumluluklar UGstlendikleri 6zgin calisgma alanlarindan biridir. Bu ¢aligma ortaminda psikologlarin
yasam doyumu ve mesleki doyumlarinin incelenmesi, mesleki iyi oluslarinin anlagiimasi agisindan
6nem tasidigr distndlmektedir. Bu arastirmanin amaci, ézel editim ve rehabilitasyon merkezlerinde
calisan psikologlarin yagsam doyumu ile mesleki doyumlari arasindaki iligkiyi incelemek ve bu
degiskenlerin sosyodemografik ve mesleki 6zelliklere gére farklilagip farklilagmadigini belirlemektir.
Arastirma, nicel arastirma yaklagimina dayal iligkisel tarama modelinde yurattlmektedir. Calisma
grubunu 6zel egitim ve rehabilitasyon merkezlerinde aktif olarak goérev yapan psikologlar
olusturmaktadir. Veriler, Sosyodemografik Bilgi Formu, Yetigkin Yagam Doyumu Olgegdi ve Mesleki Doyum
Olgegi araciiiyla toplanmaktadir. Veri toplama streci devam etmekte olup mevcut 35 katilimcidan
elde edilen verilerin analizinde Cronbach alfa guvenirlik analizi, Pearson korelasyon analizi, bagimsiz
drneklem t-testi ve tek yonll varyans analizi (ANOVA) kullanilmistir. Arastirmanin én bulgularina gére
yasam doyumu ile mesleki doyum arasinda pozitif ydénde ve anlamli bir iliski bulunmaktadir (r=.35,
p=.043). Kigisel terapi deneyimi bulunan psikologlarin mesleki doyum duzeylerinin, kisisel terapi
deneyimi bulunmayan psikologlara gére anlamli dizeyde daha ylksek oldugu belirlenmigtir
(t(33)=2.38, p=.023). Ayrica mesleki doyumunun yas gruplarina gére anlamli bicimde farklilagtigi
gérulmustar (F(4,30)=3.89, p=.012). Arastirma slrecinde elde edilen én bulgular, ézel egitim ve
rehabilitasyon merkezlerinde galisan psikologlarin yagam doyumu ile mesleki doyumlarinin birbiriyle
iliskili oldugunu ve kisisel terapi deneyiminin mesleki doyum agisindan dikkate alinabilecek bir degisken
oldugunu goéstermektedir. Bu dogrultuda, psikologlarin mesleki gelisim sureglerinde mesleki bilgi ve
becerilerin yani sira kigisel farkindalik ve psikolojik iyi olugu destekleyen suUreclerin de énemsenmesi
gerektigi disunulmektedir. Psikoloji 6grencileri ve meslede yeni baglayan psikologlarin kigisel terapi ve
psikolojik danigmanlik hizmetlerine erisimlerinin  desteklenmesi ve bu konuda farkindaliklarinin
artirimasi énerilmektedir. Bunun yani sira, 6zel egitim ve rehabilitasyon merkezlerinde c¢aligsan
psikologlara yoénelik sUpervizyon, danigmanlik ve psikososyal destek olanaklarinin gelistiriimesinin
mesleki iyi olugun desteklenmesine katki saglayabilecedi dustnulmektedir. Veri toplama streci devam
ettiginden, elde edilen sonuglar 6n bulgu niteliginde degerlendirilmelidir.

Anahtar kelimeler: Ozel editim ve rehabilitasyon, psikolog, yasam doyumu

74



ICMLD-2026-0038

Examining the Relationship Between Life Satisfaction and Career
Satisfaction Among Psychologists Working in Special Education and
Rehabilitation Centres

Selen Tutincu', Yasemin Ozsoylar?*

lstanbul Health and Technology University

2 Istanbul Health and Technology University

ABSTRACT

Special education and rehabilitation centers represent distinctive work settings in which psychologists
undertake a range of professional responsibilities involving intensive interpersonal interaction. Examining
psychologists’ life satisfaction and job satisfaction within this work environment is considered important for
understanding their professional well-being. This study aims to examine the relationship between life
satisfaction and job satisfaction among psychologists working in special education and rehabilitation
centers and to determine whether these variables differ according to sociodemographic and professional
characteristics. The study is being conducted using a quantitative correlational survey design. The study
group consists of psychologists actively working in special education and rehabilitation centers. Data are
being collected using the Sociodemographic Information Form, the Adult Life Satisfaction Scale, and the Job
Satisfaction Scale. Data collection is ongoing, and the current analyses are based on data obtained from 35
participants. Cronbach'’s alpha reliability analysis, Pearson correlation analysis, independent-samples t-test,
and one-way analysis of variance (ANOVA) were used to analyze the data. According to the preliminary
findings, a positive and statistically significant relationship was found between life satisfaction and job
satisfaction (r = .35, p = .043). Psychologists with personal therapy experience were found to have
significantly higher levels of job satisfaction than those without personal therapy experience (t(33) = 2.38, p =
.023). In addition, job satisfaction was found to differ significantly across age groups (F(4,30) = 3.89, p = .012).
The preliminary findings obtained in the course of the study indicate that life satisfaction and job satisfaction
are related among psychologists working in special education and rehabilitation centers and that personal
therapy experience may be considered a relevant variable in relation to job satisfaction. In this regard, it is
considered important that psychologists’ professional development processes address not only professional
knowledge and skills but also processes that support personal awareness and psychological well-being. It is
recommended that psychology students and early-career psychologists be supported in accessing personal
therapy and psychological counseling services and that awareness of these services be increased.
Furthermore, expanding supervision, counseling, and psychosocial support opportunities for psychologists
working in special education and rehabilitation centers may contribute to supporting their professional well-
being. As data collection is still ongoing, the results should be regarded as preliminary findings.

Keywords: Special education and rehabilitation, psychologist, life satisfaction
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OZET

Bu arastirmanin amacit ilkokul 1ve 2.sinif matematik ders kitaplarinda yer alan toplama ve gikarma iglemlerine
iligkin aritmetik gergeklerin sunulma bigimlerini incelenmektir. Bu temel amag dogrultusunda her iki sinif
duzeyi i¢in ders kitaplarinda yer alan toplama ve ¢ikarma iglemlerine iliskin aritmetik gergekler siklik ve éruntu
acisindan analiz edilmigtir. Arastirmada dokiman analizi yéntemi kullaniimistir. Toplama igslemine iligkin
aritmetik gergekler n+0, n+l, n+2, ciftler, 10'7a tamamlama ve turetiimis gercgekler olmak Uzere 6 ayri
kategoride; cikarma islemine iligkin aritmetik gercekler ise n-0, n-1, n-2, n-n, ters ¢iftler, 10'”dan ¢ikarma ve
taretilimis gergekler olmak Uzere 7 ayr kategoride kodlanmistir. Aritmetik gergekler siklik ve érintd olusturma
acgisindan icerik analiziyle analiz edilmigtir. 1.siniflar icin Cohen’s Kappa katsayisinin 0.935-1.00 arasinda
degistigi 2.siniflar igin 1.00 oldugu belirlenmigtir. 1.sinifta toplama ve ¢ikarmada turetilmis gergeklerin sikhginin
en fazla oldugu belirlenmisg, toplamada n+2 ve n+1 kategorileri ¢gikarmada ise n-n ve n-1 kategorileri daha sik
yer almistir. 2.sinifta toplamada n+2 ve n+l, ¢gikarmada ise tUretilmis gergekler, n-1 ve n-2 kategorilerinin
sikiginin en fazla oldugu belirlenmistir. Aritmetik gergek kategorilerinin ilk sunulug siralari incelendiginde
sadece 2.sinif toplama islemine iligkin aritmetik gergek kategorilerinde kolaydan zora dogru hiyerarsik bir
siralamanin oldugu gérulmustir. Kimelenme agisindan yapilan incelemelerde 1sinif ders kitabinda bazi
aritmetik gercek kategorilerinde (n+0, n-o, n-n, 10'a tamamlama ve 10'dan ¢ikarma) bazi konu basgliklari
altinda ve etkinliklerde amagl kimelenmeler oldugu 2.sinifta ise aritmetik gergek kategorilerinin ders
kitabinda kiimelenme olusturmadan daginik olarak farkl sayfalarda ve farkl aritmetik gergek kategorileriyle
birlikte sunuldugu bulunmustur. 1 ve 2.sinif matematik ders kitaplarinda toplama ve ¢ikarma iglemlerine iligkin
temel aritmetik gercek kategorilerine yer verilmis olmasina karsin kategoriler arasinda siklik agisindan dengeli
bir dagihm olmadig, 2.sinif toplama hari¢ kolaydan zora hiyerarsik siralamanin bulunmadidi ve sayilar arasi
iligkilerin kesfedilmesine imké&n sunan kimelenme agisindan butincul ve sistematik bir yapi sergilenmedigi
sonucuna ulasiimigtir. Elde edilen bulgular toplama ve c¢ikarma islemlerine iligkin aritmetik gergek
kategorilerine iligkin sikigin kategoriler acisindan daha dengeli olarak sunulmasinin sayilar arasi iligkilerin fark
edilmesi i¢in aritmetik gercek kategorilerinin kolaydan zora dogru hiyerarsik olarak kiimelenmis bir sekilde
sunulmasinin dnemine isaret etmektedir.

Anahtar kelimeler: Aritmetik gercekler, aritmetik akicilik, matematik ders kitabi, toplama iglemi, gikarma iglemi
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ABSTRACT

The aim of this research is to examine the presentation of arithmetic facts related to addition and subtraction in 1st
and 2nd grade mathematics textbooks. To this end, the arithmetic facts related to addition and subtraction in the
textbooks for both grade levels were analyzed in terms of frequency and patterns. Document analysis was used in the
research. Arithmetic facts related to addition were coded into 6 separate categories: n+0, n+1, n+2, doubles, making
10, and derived facts; arithmetic facts related to subtraction were coded into 7 separate categories: n-0, n-1, n-2, n-n,
inverse doubles, subtracting from 10, and derived facts. The arithmetic facts were analyzed using content analysis in
terms of frequency and pattern formation. It was determined that Cohen's Kappa coefficient ranged from 0.935 to
1.00 for Ist grade students and was 1.00 for 2nd grade students. In 1st grade, the frequency of derived facts was
highest in addition and subtraction, with n+2 and n+1 categories appearing more frequently in addition, and n-n and
n-1 categories appearing more frequently in subtraction. In 2nd grade, n+2 and n+1 categories were most frequent in
addition, while derived facts, n-1, and n-2 categories were most frequent in subtraction. When examining the order of
initial presentation of arithmetic fact categories, a hierarchical order from easy to difficult was observed only in the
arithmetic fact categories related to addition in 2nd grade. In the analysis of clustering, it was found that in the st
grade textbook, some arithmetic fact categories (n+0, n-0, n-n, making 10, and subtracting from 10) were
intentionally clustered under certain topic headings and in activities. However, in the 2nd grade textbook, the
arithmetic fact categories were presented in a scattered manner on different pages and together with different
arithmetic fact categories, without forming clusters. Although the basic arithmetic fact categories related to addition
and subtraction are included in the 1st and 2nd grade mathematics textbooks, it was concluded that there is no
balanced distribution in terms of frequency among the categories, that there is no hierarchical ordering from easy to
difficult except for addition in the 2nd grade, and that a holistic and systematic structure is not exhibited in terms of
clustering, which allows for the discovery of relationships between numbers. The findings indicate that a more
balanced presentation of the frequency of arithmetic fact categories related to addition and subtraction, and a
hierarchically clustered presentation of arithmetic real categories from easy to difficult, is important for recognizing
relationships between numbers.

Keywords: Arithmetic facts, arithmetic fluency, mathematics textbook, addition, subtraction
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ABSTRACT

Interest in the emergence and development of the themes of family and mathematics anxiety within
the mathematics learning disability literature has recently increased significantly. This study presents a
bibliometric analysis of the research intersection between mathematical learning disability/dyscalculia
and math anxiety, parental attitudes, and the home learning environment. A structured search
combining two Boolean term blocks was conducted in Web of Science (n = 67) and Scopus (n = 1,856)
on 4 September 2026; after restricting both sets to the "article” document type (58 and 1,380 records,
respectively) and removing 48 duplicate records shared across databases, a final corpus of 1,390
documents (1985-2026) was retained for analysis using the Bibliometrix package in R. The dataset
shows a rapidly accelerating research field (annual growth rate of 12.79%) that was largely dormant
before 2010, with production led by institutions in Finland, Ching, the United Kingdom, and Italy, while
citation impact remains concentrated in the United States. International co-authorship is low (2.01%),
and the collaboration network is organized into largely separate national clusters. The most frequent
words' distribution confirms that the merged corpus successfully captures the intersection targeted by
the search strategy: mathematics-related learning disability on the one hand, and anxiety/affective
and cognitive (working memory, executive function) correlates on the other. Thematic analysis reveals
an evolution from early clinical and neuropsychological case studies, through a diagnostic and
psychometric phase centred on working memory and developmental dyscalculia, toward a recent
phase emphasizing math anxiety, executive functions, mathematics education, and family-related
psychosocial factors such as parental attitudes, parental involvement, and the home environment.
These findings offer a structured, data-driven map of how the dyscalculia—math anxiety—parental
attitude literature has developed over four decades and highlight avenues for greater international and
cross-cluster collaboration. Taking everything into consideration, the literature has been paid attention
on the relationship between parental attitudes, math anxiety, and math learning difficulties.

Keywords: Dyscalculia / mathematical learning disability, math anxiety, working memory, executive function,
parental attitudes
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OZET

Erken cocukluk dénemi, cocuklarin sayi, miktar, 6rantt ve temel matematiksel iligkileri anlamlandirmaya
basladiklari énemli bir gelisim evresidir. Ebeveynler, ¢ocuklarin gunliuk yasamda karsilastiklari
matematiksel durumlart gdzlemlemeleri ve matematiksel 6grenme deneyimlerini desteklemeleri
bakimindan édnemli bir konumdadir. Bununla birlikte ebeveynlerin matematik 6grenme guglagune iligkin
bilgi ve farkindaliklar, ¢ocuklarinin matematiksel davraniglarini yorumlama bigimleri ve destek
gereksinimlerine iligkin gérusleri yeterince acgikliga kavusmamistir. Bu gcalismanin amaci, erken gocukluk
déneminde ebeveynlerin matematik é6grenme gugliglne iligkin géruslerini; ebeveyn farkindaligi,
cocuklarin matematiksel davraniglarina iligkin gézlemler, matematige ydnelik tutum ve kaygilar ile evde
matematiksel 6grenmenin desteklenmesi baglaminda incelemektir. Aragtirma, literattr temelli betimsel
ve tematik inceleme olarak yapilandiriimigtir. Matematik 6grenme guclugu ve diskalkuli konusunda
ebeveyn deneyimlerini dogrudan ele alan arastirmalar ile okul édncesi matematik gelisimi, ebeveyn
matematik bilgisi, matematik kaygisi ve evde matematik 6grenme deneyimlerini inceleyen baglamsal
calismalar degerlendirilmigtir. Kaynaklar, katihmcilarin yas gruplari, arastirma amagclar ve bulgulari
dikkate alinarak doért temada incelenmistir. Okul ¢cagdr gocuklarinin ebeveynleriyle gergeklestirilen
arastirmalarin bulgulari, okul éncesi déneme 6zgu kanitlar olarak degil, konuyu acgiklayan tamamiayici
literatUr olarak ele alinmigtir. inceleme, ebeveynlerin matematik 6grenme guglagune iliskin goéraslerinin
doért tema altinda ele alinabilecedini gdéstermistir: bilgi ve farkindalik, ¢ocuklarin matematiksel
davraniglarina iliskin gézlemler, ebeveynlerin tutum ve kaygilari, evde matematiksel destek ve aile-okul
is birligi. Tarkiye'de 17 ebeveynle yuarutdlen bir arastrmada matematik égrenme gugliklerinin
cogunlukla ilkokulun ilk yillarinda égretmenler tarafindan fark edildigi; tanilama sUrecinde égretmen
yénlendirmesinin ve aile-okul is birliginin 6nem tasidigr bildirilmigtir. Okul 6ncesi déneme odaklanan
calismalar, ebeveynlerin cocuklarinin ginluk matematiksel deneyimlerine iliskin gdézlem ve goérUslerini
ortaya koymaktadir. Bir galismada ebeveynlerin erken matematik bilgilerini degerlendirmeye yénelik bir
oélcme araci geligtiriimig, bir digerinde ise ebeveyn matematik kaygisi ile gocuklarin matematiksel
gelisimi arasindaki iligki incelenmistir. Bu bulgular, erken matematik desteginin ebeveyn farkindaligr ve
aile-okul iletisimiyle birlikte ele alinmasi gerektigine isaret etmektedir. Okul 6ncesi dénemde
ebeveynlerin matematik 6grenme gucligtne iligkin goéruslerini dogrudan inceleyen arastirmalara
gereksinim bulunmaktadir. Ebeveynlere erken matematik gelisimi, gelisimsel farkliliklar, matematik
6grenme glcgluglu ve evde matematiksel etkilesim konularinda bilgilendirme yapiimasi; ebeveyn
gozlemlerinin 6gretmen ve uzman degerlendirmeleriyle birlikte ele alinmasi 6nerilmektedir.

Anahtar kelimeler: Matematik 6§renme guclugu, erken gocukluk, ebeveyn gérusleri, diskalkuli, erken matematik
gelisimi
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ABSTRACT

Early childhood is a crucial developmental stage during which children begin to make sense of numbers,
quantities, patterns, and fundamental mathematical relationships. Parents play a significant role in observing
the mathematical situations their children encounter in daily life and in supporting their mathematical
learning experiences. However, there is a lack of clarity regarding parents’ knowledge and awareness of
mathematical learning difficulties, how they interpret their children's mathematical behaviors, and their views
on support needs. The aim of this study is to examine parents’ views on mathematical learning difficulties
during early childhood within the context of parental awareness, observations of children's mathematical
behaviors, attitudes and anxieties toward mathematics, and the support of mathematical learning at home.
The research was structured as a literature-based descriptive and thematic review. The study evaluated
research directly addressing parental experiences regarding mathematical learning difficulties and
dyscalculia, alongside contextual studies examining preschool mathematical development, parental
mathematical knowledge, math anxiety, and home-based mathematical learning experiences. The sources
were analyzed under four themes, taking into account participant age groups, research objectives, and
findings. Findings from studies involving parents of school-age children were treated as complementary
literature that sheds light on the subject, rather than as evidence specific to the preschool period. The review
demonstrated that parents’ views on mathematical learning difficulties can be addressed under four themes:
knowledge and awareness, observations of children's mathematical behaviors, parental attitudes and
anxieties, and mathematical support at home and family-school collaboration. A study conducted in Turkiye
with 17 parents reported that mathematics learning difficulties are predominantly identified by teachers
during the early years of primary school and highlighted the importance of teacher referrals and family-
school collaboration in the diagnostic process. Studies focusing on the preschool period reveal parents’
observations and perspectives regarding their children’'s daily mathematical experiences. While one study
developed an assessment tool to evaluate parents’ knowledge of early mathematics, another examined the
relationship between parental math anxiety and children's mathematical development. These findings
indicate that early mathematics support should be addressed in conjunction with parental awareness and
family-school communication. There is a need for research that directly examines parents’ views on
mathematics learning difficulties during the preschool period. It is recommended that parents be informed
about early mathematical development, developmental differences, mathematics learning difficulties, and
mathematical interactions at home, and that parental observations be considered alongside assessments
made by teachers and specialists.

Keywords: Mathematics learning difficulty, early childhood, parental views, dyscalculia, early mathematical
development
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OZET

Ev matematigi, cocuklarin aileleriyle gundelik yasam iginde gergeklestirdikleri sayma, karsilastirma, érantu
olusturma, 6lgme ve problem ¢ézme gibi matematiksel deneyimleri kapsayan bir 6grenme baglamidir. Erken
matematik becerileri sonraki matematik basarisinin énemli bir temelini olugtururken, ev matematigi ortaminin
cocuklarin matematiksel geligimiyle iligkisi formal ve informal etkinliklerin niteligine, ebeveyn tutumlarina ve
cocuklarin deneyimlerine gére farklilasabilmektedir. Bununla birlikte, ev matematigi arastirmalarinda
kullanilan  kavramlarin = ve  dlgimlerin  gesitliligi, alanin  guncel egilimlerinin  butincdl  bigimde
degerlendiriimesini gerekli kilmaktadir. Bu arastirmanin amaci, 2020-2026 yillari arasinda Scopus’ta
indekslenen okul éncesi dénemde ev matematigi arastirmalarini betimsel ve tematik agidan incelemek ve
aile katiimi ile erken matematik é6grenme gugcluklerinin desteklenmesi bakimindan éne ¢ikan arastirma
yénelimlerini belirlemektir. Arastirma, bibliyografik kayitlar, bagliklar, ézetler ve yazar anahtar kelimeleri
Uzerinden yurUtulen betimsel ve 6zet-temelli tematik inceleme olarak tasarlanmistir. Scopus veri tabaninda
ev matematigi, ev matematigi ortami, aile matematigi ve ebeveyn-cocuk matematik etkilegsimiyle iligkili
terimler; okul éncesi ve erken gocukluk dénemi terimleriyle birlestirilerek 2020-2026 déneminde tarama
yapilmigtir. Elde edilen 164 kayit baslk ve &zetleri temelinde degerlendiriimis; 162 kayit incelemeye dahil
edilmis, bir kayit belirsiz ve bir kayit kapsam disi olarak siniflandiriimistir. Dahil edilen kayitlar yayin yil, kaynak
dergi ve Ozetlerde belirtilen arastirma odaklarr bakimindan betimsel olarak incelenmis; tematik
siniflandirmada ev matematigi ortami, ganluk yasam rutinleri, oyun ve matematik etkinlikleri, ebeveyn-gocuk
matematik etkilesimi, erken matematik becerileri ile aile &zellikleri ve mudahaleler baglklar kullaniimistir.
inceleme, ev matematigi arastirmalarinin yalnizca yapilandiriimis matematik 6gretimiyle sinirli olmadigini;
aile i¢i oyunlarin, gundelik rutinlerin, ebeveyn-gocuk etkilesimlerinin ve evde sunulan matematiksel
materyallerin de arastirma konusu oldugunu géstermektedir. Alan yazindaki bulgular, sayl igeren oyun
etkinlikleri ile matematiksel materyal kullaniminin birbirinden ayristirimasi gerektigine ve sayi oyunlarinin
uygulamali matematik problemlerini gézmeyle iligkili olabildigine igaret etmektedir. Ev matematigi ortaminin
ebeveynlerin matematige ydénelik tutum ve duygulariyla birlikte ele alinmasi da énem tasimaktadir. Bu
gergcevede, aile katiimini gunlik yasam baglamlarinda destekleyen uygulamalar ile erken matematik
becerilerindeki bireysel farkliliklari dikkate alan arastirmalarin birlikte degerlendiriimesi gerekmektedir. Ev
matematigi, okul éncesi c¢ocuklarin matematiksel 6égrenmelerini aile ve gundelik yasam baglaminda
incelemek igin édnemli bir arastirma alanidir. Bulgularin, ailelerin matematiksel etkilesimlerini destekleyen
uygulamalarin gelistiriimesine ve matematik 6égrenme guglugu riski tasiyan gocuklarin erken dénemde
desteklenmesine yonelik arastirmalara katki saglamasi beklenmektedir.

Anahtar kelimeler: Erken cocukluk, gunltk yasam rutinleri, ev matematigi
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ABSTRACT

Home numeracy encompasses mathematical experiences embedded in everyday interactions between
children and their families, including counting, comparing, patterning, measuring, and problem-solving. Early
mathematical skills provide an important foundation for later mathematics achievement. However,
associations between the home numeracy environment and children’s mathematical development may vary
according to the nature of formal and informal activities, parental attitudes, and children’s experiences.
Differences in conceptual definitions and measurement approaches make it necessary to examine recent
research trends in this field. This study aims to provide a descriptive and thematic overview of Scopus-
indexed research on home numeracy in early childhood published between 2020 and 2026 and to identify
research directions relevant to family involvement and support for early mathematical learning difficulties.
This study employed a descriptive and abstract-based thematic review of Scopus bibliographic records,
titles, abstracts, and author keywords. Search terms related to home numeracy, the home numeracy
environment, family mathematics, and parent—child mathematical interactions were combined with terms
referring to preschool and early childhood. The search covered publications from 2020 to 2026. A total of 164
records were screened based on their titles and abstracts. Of these, 162 were included in the review, one was
classified as uncertain, and one was excluded. The included records were examined descriptively by
publication year, source title, and research focus. The thematic classification covered the home numeracy
environment, mathematics in everyday routines, play-based mathematical activities, parent—child
mathematical interactions, early mathematical skills, and family characteristics and interventions. The review
indicates that home numeracy research extends beyond structured mathematics instruction to include
family games, everyday routines, parent—child interactions, and the use of mathematical materials at home.
Previous research has demonstrated the importance of distinguishing number-related play from the use of
educational materials and has reported an association between number-related play and children’s applied
mathematical problem-solving. Parental attitudes and emotional experiences related to mathematics also
warrant consideration when examining the home numeracy environment. These findings highlight the
relevance of examining family participation in everyday contexts alongside individual differences in children’s
early mathematical skills. Home numeracy constitutes an important context for understanding preschool
children’s mathematical learning within family and everyday environments. This review may inform the
development of family-centered practices and future research addressing early support for children who
experience, or are at risk of, mathematical learning difficulties.

Keywords: Early childhood, daily life routines, home mathematics
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OZET

GUnUmMUz egitim ve toplumsal yapi paradigmasinda, matematigin soyut bir akademik disiplin veya formuller
yigini olarak daraltiimasi, bireylerin hayatin akisindan ve hakikatten kopmasina neden olmaktadir. Cagin en
temel krizlerinden biri, matematigin hayatin kendisi oldugunun unutturulmasi ve bireylerin rasyonel digince
zemininden uzaklagmasidir. Medeniyetin merkezini simgeleyen istanbul'un kadim tarihi ve kultarel birikimi
rehberliginde; yirmi yillik yerel yénetim (iBB) tecribemiz bize géstermistir ki, toplumsal huzurun ve
surdarulebilir kalkinmanin insasi ancak akilcl, adil ve insani bir matematiksel dengeyle miamkindar. Bu
calismada, matematik 6grenme gugluklerinin sadece nérolojik veya pedagojik bir eksiklik olmadigini, ayni
zamanda ¢agin ontolojik kopuslarindan ve hayatin ritminden uzaklagmaktan beslendigini savunmaktayiz. Bu
calismanin pratik ve yenilikgi ayagini, Teknopark ekosisteminde gelistirmekte oldugumuz "Kendi Oyuncagini
Kendin Yap" erken gocukluk projesi olusturmaktadir. 0-6 yas kritik gelisim penceresini hedefleyen bu model,
cocuklarin soyut matematik kavramlarini erken dénemde yerli, erigilebilir ve surdurulebilir materyallerle
icsellestirmesini amacglamaktadir. Cocuklarin kendi elleriyle Urettikleri oyuncaklar vasitasiyla uzamsal algi,
oran-orantl, simetri ve problem ¢bézme becerileri kazanmalarl saglanmaktadir. Matematik 6grenme
gucluklerinin hentz kék salmadan énlenmesinde (erken mudahale), gocugun dokunarak, hissederek ve
yasayarak 6grenmesi hayati bir rol oynamaktadir. Ureten birey, matematigi ezberleyen dedil, hayatin
formalint kendi inga eden 6zneye dénugmektedir. Bildirinin felsefi ve sosyolojik omurgasini, adalet ve nesil
ingasi olusturmaktadir. Toplumsal adaletin tesisi, hakkaniyetin tesisi ve gelecegdin guvenle insa edilmesi,
oncelikle bireyin zihnen, ahlaken ve psikolojik olarak saglam yetismesine baglidir. Saglam birey ise ancak ve
ancak guglu aile yapilar ve sevgi merkezli aile iklimi iginde var olabilir. Ganumuzde "asrin nesli* iddiasi ve
tasarimi, sanal dunyalarin labirentinde kaybolmus bireylerle degil; hayatin gergek matematigiyle, kdkleriyle ve
guglu aile baglaryla tahkim edilmis nesillerle mamkundur. Aile, gocugun ilk matematik laboratuvari ve ilk
adalet ocagidir. Sonug¢ olarak bu bildiri; yerel yénetimlerin sahadan edindigi kamusal hafizayi, Teknopark
ekosisteminin teknolojik ve yenilikgi Uretim vizyonunu, erken gocukluk egitiminin pedagojik derinligini ve guclu
aile kurumunun sarsilmaz temelini sentezleyen butincul bir yaklasim sunmaktadir. Matematik é6grenme
gucluguyle mucadelede, bireyi kusatan sosyal gevrenin, ailenin ve Uretime dayall erken egitim modellerinin
es zamanli ele alinmasi cagimizin en acil zorunlulugudur. Medeniyetin merkezinden uzanan bu el, matematigi
hayatla, adaleti guclu aileyle ve gelecedi asrin nesliyle yeniden bulusturmayi hedeflemektedir.

Anahtar kelimeler: Matematik 6grenme guglugu, erken gocukluk egditimi, kendi oyuncagdini kendin yap, gugla aile,
yerel ydnetim, medeniyet ve adalet
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ABSTRACT

In today’s paradigm of education and social structure, reducing mathematics to an abstract academic discipline or a heap
of formulas causes individuals to become detached from the flow of life and from truth. One of the most fundamental crises
of our age is that people have been made to forget that mathematics is life itself and have moved away from the ground of
rational thought. Guided by the ancient historical and cultural heritage of Istanbul, which symbolises the centre of civilisation,
our twenty years of experience in local government (Istanbul Metropolitan Municipality) have shown us that social peace
and sustainable development can only be built on a rational, just and humane mathematical balance. In this study, we
argue that mathematics learning difficulties are not merely a neurological or pedagogical deficit, but are also fed by the
ontological ruptures of the age and by drifting away from the rhythm of life. The practical and innovative component of this
study is the early childhood project “Make Your Own Toy” (Kendi Oyuncagini Kendin Yap), which we are developing within the
Technopark ecosystem. Targeting the critical developmental window of ages 0-6, this model aims to help children
internalise abstract mathematical concepts at an early age through local, accessible and sustainable materials. Through
toys that they produce with their own hands, children acquire spatial perception, ratio and proportion, symmetry and
problem-solving skills. In preventing mathematics learning difficulties before they take root (early intervention), it is vital that
the child learns by touching, feeling and experiencing. The individual who produces becomes not someone who memorises
mathematics, but a subject who constructs the formula of life on their own. The philosophical and sociological backbone of
the paper is justice and the building of generations. The establishment of social justice and fairness and the confident
building of the future depend first of all on raising individuals who are sound in mind, morals and psychology. A sound
individual, in turn, can exist only within strong family structures and a love-centred family climate. Today, the claim and
design of a “generation of the century” is possible not with individuals lost in the labyrinth of virtual worlds, but with
generations fortified by the real mathematics of life, by their roots and by strong family bonds. The family is the child’s first
mathematics laboratory and first hearth of justice. In conclusion, this paper offers a holistic approach that synthesises the
public memory that local governments have acquired in the field, the technological and innovative production vision of the
Technopark ecosystem, the pedagogical depth of early childhood education and the unshakeable foundation of the strong
family. In tackling mathematics learning difficulties, addressing simultaneously the social environment surrounding the
individual, the family and production-based early education models is the most urgent necessity of our age. This hand,
reaching out from the centre of civilisation, aims to reunite mathematics with life, justice with the strong family, and the
future with the generation of the century.

Keywords: Mathematics learning difficulty, early childhood education, make your own toy, strong family, local
government, civilisation and justice
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OZET

Bu calismada, ilkégretim matematik égretmen adaylarinin diskalkuli tanili/riskli 6grencilere yénelik nitelikli ders
planlari hazirlamalarini desteklemek Gzere bir “Diskalkuli Tanili/Riskli Ogrencilere Yénelik Ders Plani Hazirlama ve
Degerlendirme Formu” gelistiriimesi ile 6gretmen adaylarinin ders planlama becerileri ve farkindaliklarinin verilen
egitim ile ne sekilde degistiginin incelenmesi amacglanmaktadir. Bu arastirmada i¢ ige karma yéntem deseni
kullaniimistir. Arastirmanin nicel verileri, 24 6gretmen adayinin egitim éncesinde ve sonrasinda hazirladigr ders
planlarindan; nitel verileri ise egitim sUrecindeki yansitict gunlukler ile egitim éncesi ve sonrasinda gergeklestirilen
odak grup gérigmelerinden elde edilmistir. Ders planlarinin degerlendiriimesi amaciyla gelistirilen formun kavramsal
gercevesi, Kandemir ve Kiran'in (2021) Ogretim Becerileri Olgedi ile Mutlu'nun (2021) Alti Adimda Diskalkuli Midahale
Programi galigsmalari temel alinarak olugturulmustur. Formun Kapsam Gegcerlik Orani (CVR) .92, uzmanlar arasi uyumu
ise Gwet'in ACI katsayisi ile olarak belirlenmistir. Ogretmen adaylarina yedi hafta boyunca, haftada g saat teorik ve
uygulamali egitim verilmis; egitimde diskalkulinin &zellikleri, BEP, égretim programi, 6grenme alanlar, égretim
sUregleri ve gelistirilen form ele alinmig, forma dayall érnek ders planlari incelenmistir. E§itim sonunda adaylardan
formu kullanarak diskalkuli tanili/riskli égrencilere yénelik ders planlari hazirlamalari istenmistir. On ve son ders
planlari G¢ arastirmaci tarafindan bagimsiz olarak degerlendirilmis ve kodlayicilar arasi gérus birligi (Miles ve
Huberman, 1994) ,6 olarak bulunmustur. Nicel veriler betimsel istatistikler ve bagdimli érneklemler t-testi ile analiz
edilirken, nitel veriler igerik analizi yoluyla ¢ézimlenmistir. Nicel ve nitel bulgular birlikte degerlendirilerek ders
planlarinin niteligindeki degisim ile 6gretmen adaylarinin egitim surecine iligkin deneyim ve algilari buttncul olarak
incelenmistir. E§itim éncesi ders planlari (X=9,57) ile egitim sonrasi ders planlari (X=15,88) kargilagtirldiginda, egitim
sonrasi ders planlari lehine istatistiksel olarak anlamli bir farka ulasilmistir [t(23) = -20,452, p < ,05 (p = ,000)]. Nicel
verilerdeki bu istatistiksel gelisim nitel bulgularla da derinlemesine desteklenmistir. Nitel bulgular, 3 alt temada
incelenmis; Diskalkuli Farkindah§i ve Ozellikleri temasinda é6Jretmen adaylarinin egitim sonrasinda biligsel, duyussal
ve davranigsal uyarlamalara (érnegin; gérsel destekler, kaygiyl azaltici sdylemler, akran destegi) daha fazla yer
verdikleri goértalmustar. Ogretim Sureclerinin Dederlendiriimesi temasinda uygun materyallerin belirlenmesi, sinif
ortaminin duzenlenmesi, sUre¢ ve performans odakli degerlendirmeler surece entegre edilmistir. MUdahale
Yaklagimlar temasinda ise adaylarin egitim sonrasinda ders planlarinda Somut- Yari somut- Soyut, dogrudan
6gretim modeli vb. durumlara yer verdikleri gérdlmektedir. Bu arastirmada, 6gretmen adaylarina verilen egitimin,
diskalkuliye yénelik teorik bilgiyi iglevsel, nitelikli ve bireysellestiriimis ders planlarina déndstirmede bulytk oranda
etkili oldugu gérulmektedir. Egitim édncesinde ezbere dayall, tek tip, sadece sembolik islemlemeyi merkeze alan ve
o6grencinin bireysel 6zelliklerini ve sinirhliklarinl géz ardi eden geleneksel egitim aliskanliklarinin yerini egitim
sonrasinda biligsel, duyussal ve davranigsal temellere dayanan etkili bir egitim anlayiginin aldigr géraimustar.

Anahtar kelimeler: Diskalkuli, ders plani, degerlendirme formu gelistirme
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ABSTRACT

This study aimed to develop a Lesson Plan Preparation and Evaluation Form for Students Diagnosed with or at Risk of
Dyscalculia to support pre-service mathematics teachers in designing high-quality, individualized lesson plans and
to examine changes in their lesson-planning skills and awareness following a targeted training program. This study
employed a nested mixed-methods design. The quantitative data were collected from lesson plans prepared by 24
pre-service teachers before and after a seven-week training program. Qualitative data were collected from reflective
journals kept during the training and focus group interviews conducted before and after the intervention. The
conceptual framework of the lesson plan evaluation form was developed based on Kandemir and Kiran's (2021)
Teaching Skills Scale and Mutlu’s (2021) Six-Step Dyscalculia Intervention Program. The form’s Content Validity Ratio
(CVR) was .92, and inter-rater reliability was determined to be 92% using Gwet's ACI coefficient. Participants received
three hours of theoretical and practical training per week addressing the characteristics of dyscalculia, Individualized
Education Programs (IEPs), curriculum and learning domains, instructional processes, and intervention approaches.
Participants also examined sample lesson plans developed using the form and subsequently prepared their own
lesson plans for students diagnosed with or at risk of dyscalculia. Pre- and post-training lesson plans were
independently evaluated by three researchers, yielding 91.6% inter-rater agreement. (Miles & Huberman, 1994).
Quantitative data were analyzed using descriptive statistics and the t-test for dependent samples, while qualitative
data were analyzed through content analysis. Findings from both strands were integrated to examine changes in
lesson-plan quality and participants’ experiences and perceptions of the training. A statistically significant
improvement was observed in lesson-plan quality, with mean scores increasing from 9.57 before training to 15.88
after training, t(23) = -20.452, p < .001. Qualitative findings corroborated this improvement across three themes. First,
under Awareness and Characteristics of Dyscalculia, participants increasingly incorporated cognitive, affective, and
behavioral adaptations, including visual supports, anxiety-reducing language, and peer support. Second, under
Evaluation of Teaching Processes, participants demonstrated greater attention to appropriate instructional materials,
classroom organization, and process- and performance-oriented assessment. Third, under Intervention Approaches,
post-training lesson plans more frequently incorporated structured approaches such as the Concrete—Semi-
Concrete—Abstract model and direct instruction. This study shows that the training provided to pre-service teachers
is highly effective in transforming theoretical knowledge about dyscalculia into functional, high-quality, and
individualized lesson plans. It was observed that traditional teaching practices which, prior to the training, were based
on rote memorization, were one-size-fits-all, focused solely on symbolic processing, and disregarded students’
individual characteristics and limitations were replaced after the training by an effective educational approach
grounded in cognitive, affective, and behavioral foundations.

Keywords: Dyscalculig, lesson planning, development of an assessment form
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OZET

Erken gocukluk déneminde matematiksel gelisim, ¢ocuklarin gelecekteki akademik basarilarinin ve biligsel
becerilerinin en guglt yordayicilari arasindadir. Ebeveynlerin gocuklariyla yarattikleri etkilesimleri kapsayan
Evde Matematik Ortami (EMO); formal égretim ¢abalari ve informal oyun rutinleri olarak iki ana boyutta ele
alinmaktadir. Ancak alan yazinda EMO ile erken matematik becerileri arasindaki iliskiye dair bulgular
tutarsizdir. Bazi arastirmalar bu iliskiyi anlamsiz bulurken, diger arastirmalar formal ve informal uygulamalarin
farkl sayisal alanlari ézgul olarak yordadigini gbéstermektedir. Bu arastirmanin amaci, ebeveynlerin ev
matematik uygulamalari ve tutumlari ile okul dncesi gocuklarin sayi hissinin alt bilegenleri (sembolik, sezgisel
ve esleme becerileri) arasindaki iligkileri tablet tabanl bir élcim araciyla incelemektir. Ayrica calismada,
cocugun igsel ve sezgisel sayi kapasitesi (ANS/ algisal subitizing) kontrol edildiginde EMO'nun sembolik
becerilere 6zgul katkisi ve telafi edici mekanizmalar ¢ergevesinde gocugun beceri duzeyinin moderasyon rolu
sinanmaktadir. iligkisel kesitsel desenin kullanildigi arastirmanin galisma grubunu, anaokuluna devam eden
60-72 aylik N = 103 eslesmis ¢ocuk ve ebeveyni olusturmaktadir. Cocuklarin sayi hissi becerileri; Algisal
Subitizing (14 madde), Yaklagik Sayi Algisi (28 madde), Sembolik Kargilagtirma (16 madde), Sayl Dogrusu
Tahmini (12 madde), ileri-Geri Sayma (10 madde), Kavramsal Subitizing (12 madde) ve Siralama (12 madde)
olmak Uzere 7 alt testten olusan tablet tabanl NUMAP (Sayisal Beceriler Haritalama) bataryasi ile lgulmastar.
Ebeveyn verileri ise Evde Matematik Ortami Ebeveyn Anketi ile toplanmustir. Verilerin analizinde hiyerarsik ¢oklu
regresyon analizi uygulanmigtir. Birinci blokta demografik degiskenler (yas, cinsiyet, sosyoekonomik duzey),
ikinci blokta gocugun cekirdek kapasite kovaryanti (ANS ve Algisal Subitizing), GgUncl blokta EMO boyutlari
(formal/informal etkinlikler ve tutumlar) ve dérdinct blokta EMO Beceriler etkilesim terimleri modele dahil
edilmigtir. Elde edilen bulgularin, tekil/kompozit puan kullaniminin yarattigi maskeleme etkisini ortadan
kaldirarak HME'nin ézellikle sembolik ve esleme (mapping) becerileri Gzerindeki ¢zgul katkisini ortaya koymasi
beklenmektedir. Gocugun endojen sezgisel kapasitesi (ANS) sabitlendiginde bile HME'nin sembolik sayi bilgisi
Uzerindeki cevresel/kultirel katkisinin  korundugu gdsterilecektir. Ayrica bulgular, matematik becerisi
dusuk/risk grubundaki cocuklarda ebeveynlerin formal égretim ¢abalarinin telafi edici bir tepki olarak arttigini
yuksek becerili gocuklarda ise informal oyunlarin basariyr pekistirdigini gdstermesi ydénuyle literatirdeki
anlamsiz bulgu tartismalarina kuramsal ve ampirik bir agiklama sunacaktir.

Anahtar kelimeler: Evde matematik ortami, sayi hissi, NUMAP bataryasi, okul éncesi dénem
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ABSTRACT

Mathematical development during early childhood is among the strongest predictors of children's future academic
success and cognitive skills. The Home Math Environment (HME)—encompassing interactions between parents and
their children—is conceptualized along two main dimensions: formal instructional efforts and informal play routines.
However, findings in the literature regarding the relationship between HME and early mathematical skills are
inconsistent. While some studies find no significant relationship, others indicate that formal and informal practices
specifically predict different numerical domains. The aim of this study is to examine the relationships between
parents’ home math practices and attitudes and the sub-components of preschool children's number sense
(symbolic, intuitive, and matching skills) using a tablet-based assessment tool. Furthermore, the study investigates
the specific contribution of HME to symbolic skills—controlling for the child's innate and intuitive numerical capacity
(ANS/perceptual subitizing)—and tests the moderating role of the child's skill level within the framework of
compensatory mechanisms. Employing a correlational cross-sectional design, the study sample consists of 103 (N =
103) matched child-parent pairs, with children aged 60-72 months attending kindergarten. Children's number sense
skills were assessed using the tablet-based NUMAP (Numerical Skills Mapping) battery, comprising seven subtests:
Perceptual Subitizing (14 items), Approximate Number Sense (28 items), Symbolic Comparison (16 items), Number
Line Estimation (12 items), Forward/Backward Counting (10 items), Conceptual Subitizing (12 items), and Ordering (12
items). Parental data were collected using the Home Mathematics Environment (HME) Parent Questionnaire.
Hierarchical multiple regression analysis was employed to analyze the data. The model incorporated demographic
variables (age, gender, socioeconomic status) in the first block; the child's core capacity covariates (ANS and
perceptual subitizing) in the second block; HME dimensions (formal/informal activities and attitudes) in the third
block; and HME-skill interaction terms in the fourth block. The findings are expected to reveal the specific contribution
of the HME—particularly to symbolic and mapping skills—by eliminating the masking effect often caused by the use of
singular or composite scores. It will be demonstrated that the environmental/cultural contribution of the HME to
symbolic number knowledge persists even when the child's endogenous intuitive capacity (ANS) is controlled for.
Furthermore, by showing that parents increase formal teaching efforts as a compensatory response for children with
low mathematical skills or those at risk, while informal play reinforces achievement in high-ability children, the
findings will offer a theoretical and empirical explanation regarding the inconsistent results found in the literature.

Keywords: Home mathematics environment, number sense, numerical skills mapping, pre-school
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OZET

Diskalkuli, aritmetik iglemlerin yapilmasi, matematiksel sembol ve kavramlarin iligkilendirilmesi ve sayi
duyusunun kullaniimasi gibi matematiksel beceri alanlarinda gérulen bir dgrenme guglugudr. Bu
durum, yalnizca akademik basaryr degdil, gunlik yasamda gerekli olan matematiksel becerilerin
kullanimini da etkileyebilmektedir. Bu nedenle diskalkulik ¢ocuklarin desteklenmesinde okul temelli
uygulamalarin yani sira gocugun 6grenme surecinin énemili bir bilegeni olan aile ortaminin da dikkate
alinmasi énemlidir. Nitekim literatlrde de ebeveyn katihminin, ézel egitim gereksinimleri olan gocuklarin
akademik bagarilarinin ve sosyal iyi oluglarinin desteklenmesinde énemli bir rol oynadigi belirtiimektedir.
Bununla birlikte, 6grenme guclugu konusunda ailelerin gereksinimlerinin belirlenmesi ve ebeveynlerin
cocuklarinin egitimini desteklemeye ydnelik bilgi ve becerilerinin gelistiriimesi de énem tagimaktadir. Bu
dogrultuda, ailelerin 6grenme gucluklerine iliskin bilgi ve farkindaliklarini artirmaya ve gocuklarinin
6grenme sureglerini desteklemelerine ydnelik cesitli ¢alismalar gergeklestiriimektedir. Literattrde,
6grenme gucligu yasayan cocuklarin ebeveynlerine ydénelik danigsmanlik ve ebeveyn katiimli
mudahale temelli uygulamalari ele alan derlemeler de bulunmaktadir. Ancak, dogrudan diskalkulik
cocuklarin ailelerine yénelik egitim calismalarinin kapsamini ve &ézelliklerini butincdl bigimde ortaya
koyan bir sistematik derlemeye rastlanmamistir. Bu ¢alismada, diskalkulik cocuklarin ailelerine yénelik
gerceklestirilen egitim ¢alismalarina iliskin mevcut ampirik kanitlarin sistematik olarak incelenmesi,
calismalarin dagiiminin ve temel &zelliklerinin belirlenmesi ve bildirilen sonuglarin sentezlenmesi
amagcglanmaktadir. Bu dogrultuda, sistematik literatdr taramasi kullanilacaktir. Sistematik literatar
taramasi, belirlenen uygunluk olcutleri dogrultusunda mevcut arastirmalarin sistematik, seffaf ve
tekrarlanabilir bigimde belirlenmesine ve sentezlenmesine olanak saglamasi nedeniyle tercih edilmistir.
Calsmalarin  belirlenmesi ve seg¢im sureci PRISMA akig semasl dogrultusunda raporlanacaktir.
Arastirmada, 2015-2026 yillart arasinda ERIC ve WoS veri tabanlarinda yayimlanmis ampirik galismalar
incelenecektir. Uygunluk élg¢utlerini karsgilayan c¢alismalar, yayin yili, tlke, ailelere yonelik egitimlerin
icerigi ve uygulama &zellikleri ile bildirilen sonucglar agisindan incelenecektir. Elde edilen bulgularin
betimsel olarak sentezlenmesi ve c¢alisgmalarin  benzerlik ve farkhliklarinin  ortaya konulmasi
planlanmaktadir. Caligmanin, diskalkulik ¢cocuklarin ailelerine yonelik egitim uygulamalarinin mevcut
durumunu ortaya koyarak bu alandaki arastirmalarin kapsaminin  belirlenmesine ve gelecekte
gerceklestirilecek arastirmalara yénelik arastirma gereksinimlerinin  ortaya konulmasina  katki
saglamasi beklenmektedir.

Anahtar kelimeler: Diskalkuli, matematik 6grenme guglugu, aile egitimi
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ABSTRACT

Dyscalculia is a learning difficulty characterized by challenges in mathematical skill areas such as
performing arithmetic operations, relating mathematical symbols and concepts, and using number sense.
This condition may affect not only academic achievement but also the use of mathematical skills required in
daily life. Therefore, in supporting children with dyscalculig, it is important to consider the family environment,
which is an important component of the child’s learning process, alongside school-based practices. Indeed,
the literature indicates that parental involvement plays an important role in supporting the academic
achievement and social well-being of children with special educational needs. Nevertheless, identifying
families’ needs regarding learning difficulties and developing parents’ knowledge and skills to support their
children’s education are also important. Accordingly, various studies have been conducted to increase
families’ knowledge and awareness of learning difficulties and to support them in facilitating their children’s
learning processes. The literature also includes reviews addressing counseling and parent-involved
intervention-based practices for parents of children with learning difficulties. However, no systematic review
was found that comprehensively examines the scope and characteristics of educational studies specifically
targeting families of children with dyscalculia. Therefore, this study aims to systematically examine the
existing empirical evidence on educational studies conducted for families of children with dyscalculig,
identify the distribution and key characteristics of these studies, and synthesize the reported outcomes. To
this end, a systematic literature review will be conducted. A systematic literature review was preferred
because it enables existing research to be identified and synthesized in a systematic, transparent, and
reproducible manner based on predetermined eligibility criteria. The study identification and selection
process will be reported in accordance with the PRISMA flow diagram. Empirical studies published between
2015 and 2026 and indexed in the ERIC and WoS databases will be examined. Studies meeting the eligibility
criteria will be examined in terms of publication year, country, content and implementation characteristics of
the education provided to families, and reported outcomes. The findings will be descriptively synthesized, and
similarities and differences among the studies will be identified. The study is expected to contribute to
determining the scope of research in this area and identifying research needs for future studies by revealing
the current state of educational practices targeting families of children with dyscalculia.

Keywords: Dyscalculia, mathematics learning difficulties, parent education
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OZET

Gelisimsel diskalkuli, say! ve aritmetik 6grenmede 6zgul ve sUregen gugluklerle karakterize edilen bir matematik 6grenme
guclugaduar. Diskalkulinin degerlendiriimesinde temel sorunlardan biri, matematikte dastk basar ile ézgul matematik
ogrenme gucligundn birbirinden ayrilmasidir. Cocuklarin matematik performansi yalnizca bireysel 6zelliklerden degdil, sahip
olduklari 6grenme firsatlarindan, aldiklari 6gretimin niteliginden ve icinde bulunduklari sosyal, ekonomik ve ailevi kosullardan
da etkilenebilmektedir. Bu nedenle sz konusu ayrim, sosyoekonomik agidan dezavantajli gocuklarda daha kritik héle
gelmektedir. Arastirmalar, sosyoekonomik agidan dezavantajli gocuklarin erken sayi becerileri ve matematik performansi
acisindan akranlarindan  farklilagabildigini géstermektedir. Aile geliri ve ebeveyn egitim duzeyi gibi sosyoekonomik
degiskenlerin yani sira 6grenme materyallerine erigsim, evde sunulan matematiksel deneyimler ve egitim olanaklari
cocuklarin - matematiksel gelisiminin  gergeklestigi baglami sekillendirebilmektedir. Bununla birlikte sosyoekonomik
dezavantaj ile dusik matematik basarisi arasindaki iligki, dezavantajli ¢ocuklarda gézlenen matematik gugluklerinin
dogrudan diskalkuli olarak degerlendirilmesini hakli gikarmamaktadir. Benzer bigimde mevcut arastirmalar sosyoekonomik
dezavantajin gelisimsel diskalkulinin dogrudan nedeni oldugunu géstermemektedir. Dezavantajh bir egitim baglaminda 7-12
yaslarindaki 304 gocukla gergeklestirilen bir arastirmada gelisimsel diskalkuli oraninin kullanilan degerlendirme dlgUtine
bagl olarak %4,6 ile %7,4 arasinda degismesi, cocugun egitimsel ve sosyoekonomik ge¢miginin degerlendirme strecinde
dikkate alinmasinin énemini ortaya koymaktadir. Bu durum, digtk matematik performansinin 6zgul ve stregen bir 6grenme
gugluganden mi yoksa sinirl 6grenme firsatlar ve gevresel kosullardan mi kaynaklandiginin dikkatle degerlendirilmesini
gerekli kilmaktadir. Sosyoekonomik dezavantajin gocuk Uzerindeki etkileri degerlendirilirken aile ve ev 6grenme ortami da
6nemli bir boyut olusturmaktadir. Ev matematik ortamina iliskin arastirmalar, ebeveynlerin ¢gocuklariyla gergeklestirdikleri
matematiksel etkinliklerin, gunlik yasam igerisinde kurduklari sayisal etkilesimlerin ve sunduklari matematiksel 6grenme
firsatlarinin gocuklarin matematik becerileriyle iligkili oldugunu gdstermektedir. Ancak ailelerin gocuklarina saglayabildigi
6grenme olanaklari da sosyoekonomik kosullardan bagimsiz degildir. Bu nedenle ailelerin sahip oldugu kaynaklar, egitim
duzeyleri ve matematiksel etkinliklere erigim olanaklari dikkate alinmadan aile katiiminin degerlendirilmesi eksik kalabilir.
Burada ailenin rolu diskalkulinin nedeni olarak degil; cocugun yasadigi matematik gugluklerinin erken fark edilmesine,
guclugan zaman igerisindeki surekliliginin gézlenmesine ve uygun egitimsel destege yonlendiriimesine katki saglayan bir
unsur olarak ele alinmalidir. Bu ¢alismanin amaci, sosyoekonomik agidan dezavantajli gocuklarda gelisimsel diskalkulinin
fark edilmesi ve desteklenmesine iligkin literattrd incelemek; sosyoekonomik kosullar, aile ve ev matematik ortamina iligkin
bulgular “gifte dezavantaj” kavramsal gergevesinde degerlendirmektir. incelenen caligmalar, dezavantajli gocuklarin
degerlendiriimesinde yalnizca standart matematik basari puanlarina dayaniimamasi gerektigine isaret etmektedir. Cocugun
matematik gucltklerinin stregenligi, bireysel matematiksel profili, egitim geg¢misi, sahip oldugu 6grenme firsatlari, eslik eden
gugclukleri ve aileden elde edilen gelisimsel bilgilerin birlikte degerlendiriimesi daha kapsamli bir yaklagim sunmaktadir.
Ailelerin cocuklarinin matematiksel gugluklerini gézlemlemesi, 6gretmen ve uzmanlarla dizenli bilgi paylagsmasi ve gunlik
yasam iginde uygun matematiksel deneyimler sunmasi da destek strecinin surekliligine katki saglayabilir. Sonug olarak bu
calismada “gifte dezavantaj”, sosyoekonomik dezavantajin diskalkuliye neden oldugu bir iligkiyi degil; diskalkulisi olan bir
cocugun ayni zamanda sinirli egitimsel ve ekonomik olanaklar igerisinde bulunmasinin fark edilime, dogru degerlendiriime ve
uygun destege yonlendirilme streclerinde olusturabilecedi ek glclukleri ifade etmektedir. Bu nedenle sosyoekonomik agidan
dezavantajli gocuklarda diskalkulinin desteklenmesi yalnizca gcocuga yénelik bireysel madahalelerle sinirlandirimamaili; aileyi
guglendiren, okul-aile iletigsimini gelistiren, 6grenme firsatlarina erigsimi artiran ve égretmen, aile ve uzmanlar arasinda ig
birligini esas alan battncul bir yaklagim benimsenmelidir.
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ABSTRACT

Developmental dyscalculia is a specific learning disorder in mathematics, characterized by enduring difficulties in
understanding numbers and performing arithmetic. One significant challenge in diagnosing dyscalculia lies in
differentiating between low mathematics achievement and a distinct learning difficulty in mathematics. A child's
mathematical performance is not solely a reflection of individual traits; it is also shaped by the quality of instruction,
available educational resources, and the socio-economic and familial circumstances surrounding them. This
distinction is particularly urgent for those from socioeconomically disadvantaged backgrounds. Research indicates
that children in lower socioeconomic statuses may exhibit differences in initial numerical skills and overall
mathematics performance compared to their more affluent peers. Factors such as family income, parental
education, access to learning materials, and mathematics-related experiences at home play critical roles in
fostering a supportive environment for mathematical development. However, it is essential to note that
socioeconomic disadvantage does not inherently imply that mathematical difficulties in these children stem from
developmental dyscalculia. Furthermore, current evidence does not establish a direct causal link between
socioeconomic status and the disorder. In a study conducted with 304 children aged 7 to 12 in an educationally
deprived context, the estimated prevalence of developmental dyscalculia ranged between 4.6% and 7.4%, depending
on the assessment criteria applied. This highlights the necessity of factoring in educational and socio-economic
backgrounds when evaluating children's mathematical abilities. The family and home learning environment
represent crucial dimensions in children's mathematical development. Research indicates that engaging children in
mathematics-related activities and numerically rich interactions at home positively correlates with their
mathematics skills, although the extent of these opportunities is influenced by the family's socioeconomic situation.
Evaluating parental involvement in the absence of consideration for available resources and educational
backgrounds may yield an incomplete perspective. This study aims to review the literature pertaining to the
identification and support of developmental dyscalculia among socioeconomically disadvantaged children and to
discuss findings relevant to socioeconomic conditions and family dynamics within a conceptual framework known as
"double disadvantage.” The literature suggests that assessments of disadvantaged children should not rely solely on
standardized mathematics achievement scores; a more holistic approach is necessary. Such assessments should
consider the persistence of mathematical difficulties, individual mathematical profiles, educational histories,
available learning opportunities, and any additional challenges present. In concluding, the framework of "double
disadvantage” is not meant to imply that socioeconomic adversity causes dyscalculia. Rather, it refers to the
heightened complexities involved in identifying and supporting a child with dyscalculia who also contends with
limited educational resources. Effective interventions should extend beyond focusing solely on the child, emphasizing
the importance of engaging families, enhancing home-school communication, and fostering collaboration among
educators and relevant professionals to support children's mathematical development.

Keywords: Dyscalculia, family, mathematical learning difficulties, socioeconomic poverty
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OZET

Matematiksel problem ¢ézme sureci 6grencinin problemi okumasi ve anlamasi, gerekli ve gereksiz bilgileri ayirt ederek
gerekli bilgileri kullanmasi, problemi ¢ézmek igin uygun islemi segmesi, islemi dogru bir sekilde yapmasi, uygun birimi
yazmasi ve sonucun dogrulugunu kontrol etmesi olmak Uzere birgok farkli adimi igeren karmasik bir yapiya sahiptir. Bu
karmasik yapisi dolayisiyla matematikte gugluk yasayan égrenciler matematiksel problem ¢ézmede akranlarina gére daha
fazla zorlanmaktadirlar. Bu nedenle matematikte gugcluk yasayan égrencilerin matematiksel problem ¢ézme konusunda
desteklenmesi gerekmektedir. Bu destegin yapisi, hangi stratejilerin nasil kullanilacagi gibi konularin belirlenebilmesi igin
ogrencilerin  matematiksel problem ¢ézme surecinde yaptiklari hatalarin analiz edilmesi énem arz etmektedir. Bu
arastirmanin amaci matematiksel problem ¢ézmede gugluk yasadigi belirlenen ilkokul 3. sinif égrencilerinin toplama ve
clkarma iglemi yaopma ve matematiksel problem c¢ézmede yaptiklari hatalar belirlemektir. Bu amag dogrultusunda
aragtirma sorulari su sekildedir: 1) Matematiksel problem ¢ézmede gugclik yagayan ilkokul 3. sinif égrencilerinin toplama ve
gikarma iglemi yaparken yaptiklar hatalar nelerdir? 2) Matematiksel problem ¢ézmede gugluk yasayan ilkokul 3. sinif
dgrencilerinin matematiksel problemleri ¢ézerken yaptiklar hatalar nelerdir? 3) Matematiksel problem g¢ézmede gugluk
yasayan ilkokul 3. sinif édgrencilerinin toplama ve ¢ikarma igslemi yaparken ve matematiksel problem ¢ézerken yaptiklari
hatalar birbiriyle ne duzeyde &ortismektedir? Arastirmada égrencilerin toplama ve c¢ikarma iglemleri ile matematiksel
problem ¢dézmedeki hatalarini belirlemek amaciyla dokiman incelemesi ve igerik analizi kullaniimistir. Katilimeilar, birinci
yazarin doktora tezi kapsaminda tarama verileri toplanan 718 tglnct sinif égrencisi arasindan matematiksel problem
¢6zmede gugcluk yasadigi belirlenen 99 6grencidir. Veriler, arastirmacilar tarafindan gelistirilen 50 toplama ve gikarma iglemi
ile 10 tek adimli matematiksel problemden olugan iki dederlendirme araciyla toplanmistir. Ogrencilerin hatalari aragtirmacilar
tarafindan gelistirilen hata tart kodlama aracina gére kodlanmis; hata tarlerinin siklik ve yGzdeleri hesaplanmistir. Bulgular,
problem ¢ézme surecinde en sik gérilen hata tarlerinin yanlis islem segimi (n=553; %57,8), birim eksikligi (n=171; %17,9) ve
elde ve onluk bozma disindaki aritmetik hesaplama hatalarinin (n=86; %9,0) oldugunu ortaya koymustur. Toplama ve
¢ikarma iglemlerinde ise en sik onluk bozma (n=255; %30,6), onluk bozmayi géz ardi ederek gikarma (6r,, 815 - 298 iglemini 8 -
2,9 - 1ve 8 - 5 seklinde hesaplayarak 683 sonucuna ulagma; n=237; %28,5) ve elde ve onluk bozma digindaki aritmetik
hesaplama hatalar (n=219; %26,3) gérulmustar. Ogrencilerin ayni hata tarini hem problem ¢ézme hem de iglem
sorularinda yapma durumlari incelendiginde, iki soru tarinde ortak gérilme oranlarinin diger aritmetik hesaplama hatalari
icin %33,3, onluk bozma hatasi igin %23,2, eldeli toplama hatasi igin %19,2 ve onluk bozmayi gbz ardi ederek ¢ikarma hatasi
icin %13,1 oldugu belirlenmistir. Sonuglar, matematik problemi ¢ézmede gugluk yasayan égrencilerin hem problem ¢ézme
sUrecinde uygun iglemi belirlemede hem de temel aritmetik islemleri dogru yuratmede gugluk yasadiklarini géstermektedir.
Ozellikle yanlis islem segiminin problem ¢ézme sorularindaki hata turleri arasinda belirgin bicimde éne ¢ikmasi, égrencilerin
problemde verilen nicelikler arasindaki iligkiyi matematiksel isleme doénustirmede zorlandiklarina isaret etmektedir. Ayrica
bazi aritmetik hata tdrlerinin hem islem hem de problem ¢ézme sorularinda ayni 6grencilerde gérilmesi, problem ¢dézme
performansindaki gugltklerin yalnizca uygun iglemi segcmekle sinirl olmadigini, islem becerilerindeki gugluklerin de problem
¢bzme surecine eglik edebildigini géstermektedir. *Bu galisma, birinci yazarin hélen yaritalmekte olan doktora tez ¢galismasi
kapsaminda hazirlanmistir.

Anahtar kelimeler: Matematik problemi ¢ézme, toplama ve ¢ikarma islemi yapma, tek adimli problemler, hata
analizi
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ABSTRACT

Word-problem solving is a complex process involving multiple interrelated skills, including comprehending the problem,
identifying relevant information, selecting the appropriate arithmetic operation, performing calculations accurately,
providing the appropriate label, and checking the solution. Given the complexity of this process, students with mathematics
difficulties often experience greater challenges in solving word-problems than their typically achieving peers. Identifying and
analyzing students’ errors may provide important information for determining the nature of instructional support and
selecting appropriate strategies. This study aimed to identify the errors made by third-grade students with word-problem-
solving difficulties when completing addition and subtraction calculations and solving word-problems. The following
research questions guided the study: 1) What types of errors do third-grade students with word-problem-solving difficulties
make when completing addition and subtraction calculations? 2) What types of errors do these students make when solving
word-problems? 3) To what extent do their errors overlap across calculation and word-problem tasks? Document analysis
and content analysis were used to identify students’ errors in addition and subtraction calculations and word-problem
solving. Participants were 99 third-grade students identified as experiencing difficulty in word-problem solving from a larger
sample of 718 students whose data were collected as part of the first author's doctoral dissertation. Data were obtained
using two researcher-developed measures: a computation measure consisting of 50 addition and subtraction items and a
word-problem measure consisting of 10 single-step word-problems. The researchers developed an error-coding framework
and coded students’ responses according to predefined error categories. Frequencies and percentages were calculated for
each error type, and student-level overlap in arithmetic error types across calculation and word-problem tasks was
examined. The most frequent word-problem-solving errors were incorrect operation selection (n = 553, 57.8%), omission of
the appropriate label (n = 171, 17.9%), and arithmetic calculation errors other than regrouping errors (n = 86, 9.0%). In
calculation tasks, the most frequent errors involved addition regrouping (n = 255, 30.6%), subtraction without appropriate
regrouping (e.g. subtracting the smaller digit from the larger digit in each place value; n = 237, 28.5%), and other arithmetic
calculation errors unrelated to regrouping (n = 219, 26.3%). At the student level, overlap of the same error types across
calculation and word-problem tasks was 33.3% for other arithmetic calculation errors, 23.2% for subtraction regrouping
errors, 19.2% for addition regrouping errors, and 13.1% for subtraction without appropriate regrouping. Students with word-
problem-solving difficulties experienced challenges both in identifying appropriate arithmetic operations and performing
calculations accurately. The high frequency of incorrect operation selection suggests difficulty translating quantitative
relationships in word-problems into arithmetic operations. Furthermore, the occurrence of the same arithmetic error types
across calculation and word-problem tasks suggests that word-problem-solving difficulties are not limited to operation
selection; weaknesses in computation skills may also contribute to these difficulties. These findings highlight the importance
of addressing both conceptual understanding of word-problem structures and computational proficiency when supporting
students with mathematics difficulties. *This study was conducted as part of the first author’s ongoing doctoral dissertation.

Keywords: Addition and subtraction, error analysis, single-step word-problems, word-problem solving
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OZET

Ogrencilerin matematiksel dustinmesini anlamak, égrenenlerin gereksinimlerine duyarli bir matematik égretiminin
temelini olusturmakta; 6gretmenlerin gérev secimi, 6grencilerin akil yuratmelerini yorumlama, égrenmedeki
ilerlemeyi degerlendirme ve &grenme gugclUklerini belirleme sureglerine ydén vermektedir. Bu anlayis, 6grenci
yanitlarini yalnizeca dogru veya yanlis olarak degerlendirmenin étesine gegerek égdrencilerin kullandiklari stratejilere,
aciklamalarina, gerekgelerine ve beklenmedik yanitlarina dikkat etmeyi gerektirmektedir. Cocuklarin matematiksel
dastinmesine yonelik mesleki fark etme; gocuklarin stratejilerine dikkat etme, matematiksel anlayiglarini yorumlama
ve bu anlayisa dayal olarak nasil karsilik verilecegine karar verme bigiminde birbiriyle iligkili G¢ beceri Uzerinden
kavramsallastirimaktadir. Ogretmenler, égrencilerin standart olmayan dustinme yollarini ve sureklilik gdsteren
kavramsal gugluklerini dikkatsizlik veya islem hatasi olarak yorumlayabilmektedir. Bu nedenle séz konusu beceriler,
matematik 6grenme guclugu yasayan égrencilerin matematiksel dustinmelerinin anlasiimasi bakimindan ézellikle
6nemlidir. Bununla birlikte, mesleki fark etme matematik egitimi arastirmalarinda kapsamli bigimde ele alinmasina
ragmen, matematik 6grenme guclugu yasayan égrencilerin matematiksel dustinmelerinin nasil fark edildigine iligkin
calismalar sinirhidir. Bu arastirmada, matematik egitimi alaninda lisansuista 6grenim géren bir katilimcinin, matematik
6grenme guclugu belirtileri gdsteren bir ilkokul é6grencisinin matematiksel digtinmesinde nelere dikkat ettiginin, fark
ettigi unsurlari 6grencinin matematiksel anlayigi agisindan nasil yorumladiginin ve bu yorumlara dayali olarak ne tar
ogretimsel kararlar énerdiginin incelenmesi amagclanmaktadir. Arastirma, tek katilimciyla yUrdattlen nitel bir durum
calismasi olarak tasarlanmigtir. Katiimcliyla gergeklestirilen bireysel gérismede, matematik égrenme guglugu
belirtileri gbsteren bir ilkokul égrencisine ait yazill 6n degderlendirme formunu incelemesi istenmistir. Katiimcidan
ogrencinin matematiksel disinmesinde dikkatini g¢eken unsurlari belirtmesi, bu unsurlara iligkin yorumlarini
aclklamasi ve yorumlarina dayal égretimsel éneriler gelistirmesi beklenmistir. Veriler; 6grencinin stratejilerine dikkat
etme, matematiksel anlayisini yorumlama ve bu anlayisa dayal éJretimsel kararlar dnerme boyutlari gergevesinde
analiz edilmistir. Katilimciya inceleme éncesinde égrencinin matematik 6grenme gugligu yasadigina iligkin herhangi
bir bilgi verilmemigtir. Buna ragmen katiimci; 6grencinin analog saat okumada zorlanmasi, elde gerektiren toplama
ve onluk bozmay! gerektiren ¢ikarma iglemlerindeki hatalar ile bazi harf ve rakamlari ters yazmasi Uzerinden
o6grencide bir 6grenme guglugu olabilecedi sonucuna ulagmistir. Katilimel, égrencinin analog saatleri okumada
gergekten gugluk yasayip yasamadigini belilemek amaciyla kendisinden geyrek gegeyi gdsteren bir saati
okumasinin ve ardindan verilen bir zamani gosterecek saat gizmesinin istenebilecedini belirtmistir. islemlerde
gdzlenen gugclukleri 6grencinin basamak degeri anlayisindaki eksikliklerle iligkilendirmis ve bu anlayigi desteklemek
icin onluk taban bloklarinin kullaniimasini énermistir. Ayrica égrencinin ¢arpma igslemlerine iligkin sorulari yanitsiz
birakmasini ve Uger ritmik saymada zorlanmasini, toplama ile ¢arpma arasindaki iligkiyi kuramamig olabilecegi
biciminde yorumlamistir. Bu dogrultuda toplama ile garpma ve toplama ile gikarma arasindaki iligkilerin birlikte ele
alindigr bir 6gretim sdreci dnermistir. Arastirmanin, matematik 6grenme gucglugu yasayan égrencilerin dugtinmelerini
anlamaya yénelik dgretmen egitimi uygulamalarinin gelistiriimesine katki saglamasi beklenmektedir.

Anahtar kelimeler: Mesleki fark etme, matematik 6grenme guclugu, dgrenci dusuncesi
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ABSTRACT

Understanding students’ mathematical thinking is fundamental to responsive mathematics teaching, as it informs teachers’
task selection, interpretation of students’ reasoning, assessment of learning progress, and identification of learning
difficulties. Such understanding requires teachers to move beyond evaluating students’ responses merely as correct or
incorrect and to attend to their strategies, explanations, justifications, and unexpected responses. Professional noticing of
children’s mathematical thinking is conceptualized as comprising three interrelated skills: attending to children’s strategies,
interpreting their mathematical understanding, and deciding how to respond on the basis of that understanding. Teachers
may interpret students’ non-standard ways of thinking and persistent conceptual difficulties as carelessness or
computational errors. These skills are therefore particularly important for understanding the mathematical thinking of
students with mathematical learning difficulties. Although professional noticing has been extensively addressed in
mathematics education research, studies examining how the mathematical thinking of students with mathematical learning
difficulties is noticed remain limited. This study aims to examine what a graduate student in mathematics education attends
to in the mathematical thinking of an elementary school student exhibiting indicators of mathematical learning difficulties,
how the participant interprets the noticed aspects in relation to the student’s mathematical understanding, and what
instructional decisions the participant proposes on the basis of these interpretations. The study was designed as a
qualitative case study involving one participant. During an individual interview, the participant was asked to examine a
written preliminary assessment completed by an elementary school student exhibiting indicators of mathematical learning
difficulties. The participant was asked to identify noteworthy aspects of the student’'s mathematical thinking, explain their
interpretations of these aspects, and propose instructional actions based on these interpretations. The data were analyzed in
terms of attending to the student’s strategies, interpreting the student's mathematical understanding, and proposing
instructional decisions based on that understanding. Prior to the examination, the participant was not informed that the
student had mathematical learning difficulties. Nevertheless, the participant inferred that the student might have a learning
difficulty based on the student’s difficulty in reading analog clocks, errors in addition requiring regrouping and subtraction
requiring decomposition, and reversal of some letters and numerals. To determine whether the student genuinely
experienced difficulty in reading analog clocks, the participant suggested asking the student to read a clock showing a
quarter past the hour and then to draw a clock representing a given time. The participant associated the observed
computational difficulties with gaps in the student’s understanding of place value and recommended using base-ten blocks
to support this understanding. The participant also interpreted the student’s unanswered multiplication questions and
difficulty in skip-counting by threes as possible indications that the student had not established the relationship between
addition and multiplication. Accordingly, the participant proposed an instructional sequence in which the relationships
between addition and multiplication and between addition and subtraction were addressed together. The study is expected
to contribute to the development of teacher education practices aimed at understanding the thinking of students with
mathematical learning difficulties.

Keywords: Professional noticing, mathematical learning difficulties, student thinking
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OZET

Bu ¢aligma, matematik 6grenme gucluguni (diskalkuli) egitim politikasi ve égretmen egitimi ekseninde
ele alarak konuyu ailenin roltyle iliskilendirmeyi amaclamaktadir. Dokiman analizi ydntemiyle yUrutulen
arastirmada, yazarin 2023 yilinda 74 devlet Universitesinin ilkdgretim matematik 6gretmenligi lisans
programlarini inceledigi énceki ¢alismasinin bulgulari, gincel ulusal ve uluslararasi literatdrle birlikte
yeniden degerlendiriimistir. Bulgular, Turkiye'de yalnizca Atattrk Universitesinin diskalkuliye 6zgu, 3.
yariyllda okutulan 14 haftalik badimsiz bir segmeli ders sundugunu, ancak bu dersin 2026-2027 Egitim-
Ogretim Yilina kadar ders katalogunda yer almasina karsin guncel katalogda bulunmadigini ortaya
koymaktadir. incelenen 74 programin yalnizca 33'Unde 6grenme guglugu konusunun segmeli ders
havuzunda yer aldigi, 41 programda ise boéyle bir secenedin dahi bulunmadigi belirlenmistir. Canakkale
Onsekiz Mart Universitesinde ise konu, genel bir 6grenme gug¢lugu dersinin yalnizca 12. haftasinda
islenmektedir. Bu tablonun Turkiye'ye 6zgu olmadigi, Birlesik Krallik, italya, Vietnam ve Guney Afrika'da
1300'an Uzerinde egitimciyle yurttulen bir calismada da dért tlkede diskalkuliyle ilgili bilgi ve egitime
erisimde ciddi bosluklar bulundugunun, Birlesik Krallikta hizmet éncesi egitimde bu oranin ylUzde 5'e
kadar gerilediginin tespit edilmesiyle desteklenmektedir. Turkge alan yazinindaki calismalar da
ogretmen adaylarinin ve goérevdeki égretmenlerin bilgi duzeyinin sinirli kaldigini dogrulamistir. ikinci
eksende, Finlandiya'da 1-9. siniflar arasinda yuratulen boylamsal bir arastirmada, ebeveynlerin kendi
matematik gugluklerinin gocuklarinin aritmetik akiciigini dogrudan yordadigi ve bu iligkinin ev 6grenme
ortami Uzerinden aktarildigi gésterilmistir. Buna karsilik Tarkiye'deki tanilama surecinin (MEB'in 2006
tarihli Ozel EFitim Hizmetleri Yonetmeligi cercevesinde) buyuk dlcude okul rehberlik servisleri ve RAM
Gzerinden yurataldagd, aileyi erken fark etme asamasinda sistematik bicimde surece dahil edecek
kurumsallagmig  bir mekanizmanin  bulunmadigi  belirlenmigtir. Buna karsin  4stun  yetenegin
tanilanmasinda kullanilan okul temelli tarama modelinin, Bilim ve Sanat Merkezleri kayitlarinin on yilda 7
binden 67 binin Uzerine ¢ikmasiyla 6rneklendigi Uzere, benzer bir politika c¢abasinin sonug
Uretebilecegine isaret edilmistir. Sonug olarak, égretmen egditimindeki bosluk ile aile-okul is birligi
eksikliginin ortak bir politika sorununun iki yazt oldugu savunulmus; YOK gekirdek mufredatina zorunlu
bir diskalkuli dersinin eklenmesi, MEB bunyesinde hizmet ici egitim modullerinin gelistiriimesi, Ustln
yetenek tarama modelinden esinlenen bir aile-okul is birligi mekanizmasinin kurulmasi ve erken fark
etme/tanilama surecinin bagimsiz bicimde izlienmesi dnerilmistir.

Anahtar kelimeler: Diskalkuli, matematik 6grenme guc¢lugu, 6gretmen egditimi, aile-okul igbirligi, egitim politikasi

97



ICMLD-2026-0053

Policy And Teacher Education Gaps In Mathematics Learning Difficulty:
Rethinking Family-School Collaboration

Saadet Altinagac*

Ministry of National Education

ABSTRACT

This study aims to examine mathematics learning difficulty (dyscalculia) through the lens of education policy and
teacher education, connecting the issue to the role of the family. Using document analysis, the study re-examines the
findings of the author's earlier 2023 research, which reviewed the elementary mathematics teacher education
undergraduate programs at 74 Turkish state universities, alongside current national and international literature. The
findings show that only Ataturk University offers a standalone, 14-week dyscalculia-specific elective in the third
semester, and that although this course remained in the catalog through the 2026-2027 academic year, it is no
longer present in the current catalog; of the 74 programs examined, only 33 include learning disabilities in their
elective course pool at all, while 41 offer no such option whatsoever. At Canakkale Onsekiz Mart Universitesi, the topic
is addressed only in week 12 of a general learning-disabilities elective. This pattern is not unique to Turkiye, as
confirmed by a study conducted with over 1,300 educators in the UK, Italy, Vietnam, and South Africa, which identified
serious gaps in dyscalculia-related knowledge and training access across all four countries, with the rate dropping to
as low as 5% in UK pre-service teacher education; Turkish-language literature likewise confirms that the knowledge
level of both pre-service and in-service teachers remains limited. On the second axis, a longitudinal study following
students in Finland from grades 1to 9 shows that parents’ own mathematics difficulties directly predict their children’s
arithmetic fluency, with this relationship transmitted through the home learning environment; by contrast, Turkiye's
identification process, conducted under the Ministry of National Education's 2006 Special Education Services
Regulation, is carried out largely through school guidance services and Guidance and Research Centers (RAM), with
no institutionalized mechanism to systematically involve families during the early-identification stage, whereas the
school-based screening model used in gifted-student identification, exemplified by the growth of enroliment at
Science and Art Centers from roughly 7,000 to over 67,000 within a decade, suggests that a comparable policy effort
could produce results. In conclusion, the study argues that the gap in teacher education and the lack of family-
school collaboration are two facets of a single, shared policy gap, and recommends adding a mandatory dyscalculia
course to the Council of Higher Education's (YOK) core curriculum, developing in-service training modules within the
Ministry of National Education, establishing a family-school collaboration mechanism inspired by the gifted-student
screening model, and independently monitoring the early-identification and diagnosis process.

Keywords: Dyscalculia, mathematics learning difficulty, teacher education, family-school collaboration,
education policy
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OZET

Bu arastirmanin amaci, Kazakistan ilkégretim sisteminde matematik 6grenme gugligunin genel Matematik
Ogretim Programi, 6zel egitim gereksinimlerinin degerlendiriimesine iligkin duzenlemeler ve psikolojik-
pedagojik destek dlzenlemeleri kapsaminda nasil ele alindigini incelemektir. Bu dogrultuda matematik
6grenme guglugunun séz konusu belgelerdeki terminolojik ve islevsel géranurlagu ile 6gretim, degerlendirme
ve destek sistemleri arasindaki yap! batincul olarak ele alinmistir. Arastirma nitel dokiman analizi olarak
tasarlanmustir. Eylal 2026 itibariyla Kazakistan’da yurarltkte bulunan 1-4. sinif Matematik Ogretim Programi,
Ozel Egitim Gereksinimlerini Dederlendirme Kurallari ve Programlari ile Psikolojik-Pedagojik Destek Hizmeti
Kurallari incelenmistir. Yonlendirilmig igerik analiziyle belgelerde matematik égrenme gucligunin terminolojik
gorunurlagyu; matematiksel ve biligsel becerilerin  dederlendiriimesi, bireysellestirme, &égretim ve
degerlendirme uyarlamalari, uzman destegi ve izleme gibi iglevsel igeriklerle birlikte analiz edilmistir. Bulgular
o6gretim, degerlendirme ve destek olmak Uzere U¢ sistemik islev altinda siniflandiriimistir. Bulgular, Genel
Matematik Ogretim Programinin sayi ve sayma, aritmetik iglemler ve matematiksel/mantiksal diginme gibi
temel becerilerin 6gretimsel gergevesini olusturdugunu; ancak matematik 6grenme guglugunu bagimsiz bir
kategori olarak tanimlamadigini géstermistir. Ozel egditim gereksinimlerini degerlendirme duzenlemelerinde
6grenme guclugu yasayan égrencilerin sayma, aritmetik iglemler ve mantiksal didsinme becerilerinin yani
sira dikkat, bellek, distinme, bilgi isleme hizi, planlama ve ézdenetim gibi biligsel ve yUraticu iglevlerinin
degerlendiriimesi éngdérulmektedir. Degerlendirme streci égretmenin ilk belirlemesiyle baslamakta, okulun
psikolojik-pedagojik destek hizmeti uzmanlarinin ayrintili degerlendirmesiyle devam etmekte ve belirgin
6grenme  gugcluklerinde PMPK  degerlendirmesine  uzanabilmektedir.  Psikolojik-pedagojik  destek
duazenlemelerinde ise bireysel destek programlari, program ve o6gretim uyarlamalar, gérev miktarl ve
sUresinin duzenlenmesi, gorevlerin basitlestiriimesi, kisa ve agamall yénergeler, destek materyalleri, alternatif
6gretim yoéntemleri, degerlendirme uyarlamalari, uzman destegi ve gelisimin izlenmesi gibi mekanizmalar
bulunmaktadir. Bununla birlikte incelenen guncel resmi belgelerde “diskalkuli” ve “matematik égrenme
guclugu” kavramlarinin agik ve bagimsiz kategoriler olarak sinirli gérinarlak gosterdigi belirlenmistir. Ug belge
grubu birlikte degerlendirildiginde Kazakistan ilkégretim sisteminde matematik 6grenme guclagu agisindan
ogretim-degerlendirme-destek bigiminde sistemik bir sureklilik ortaya gikmaktadir. Matematik Ogretim
Programi  matematiksel becerilerin  6gretimsel ¢ergevesini olugtururken, 6zel egitim gereksinimlerini
degerlendirme sistemi 6grenme gugluklerinin belirlenmesi ve degerlendiriimesini, psikolojik-pedagojik destek
sistemi ise belirlenen gereksinimlere yénelik egitimsel yanitlari dizenlemektedir. Buna kargin matematik
6grenme gugclugu veya diskalkuli, bu G¢ duzeyi birbirine baglayan matematige 6zgu ortak ve bagimsiz bir
kategori olarak agik bigimde gérinmemektedir. Sonug olarak matematik 6grenme gagliginin Kazakistan
ilkégretim sistemindeki terminolojik géranarladu sinirl, degerlendirme ve destek boyutlarindaki iglevsel
gorunurlugu ise daha belirgindir. Sistem, matematik 6grenme guagluguyle iligkili dgrenci gereksinimlerini farkli
dazenleyici mekanizmalar araciligiyla ele alan dagitiimig fakat islevsel olarak birbirini tamamlayan bir
duzenleyici yapi sergilemektedir.

Anahtar kelimeler: Matematik 6grenme gucglugu, diskalkuli, ilkdgretim, 6zel egitim gereksinimleri, Kazakistan
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ABSTRACT

This study aims to examine how mathematics learning difficulties are addressed within Kazakhstan’s primary education
system through the general Mathematics Curriculum, regulations concerning the assessment of special educational needs,
and psychological-pedagogical support regulations. Accordingly, the study examines the terminological and functional
visibility of mathematics learning difficulties in these documents and the structure connecting the teaching, assessment,
and support systems. The study was designed as a qualitative document analysis. Three official documents in force in
Kazakhstan as of September 2026 were examined: the Mathematics Curriculum for Grades 1-4, the Rules and Programs for
the Assessment of Special Educational Needs, and the Rules for Psychological-Pedagogical Support Services. Using directed
content analysis, the terminological visibility of mathematics learning difficulties was analyzed together with functional
content, including the assessment of mathematical and cognitive skills, individualization, instructional and assessment
adaptations, specialist support, and monitoring. The findings were classified under three systemic functions: teaching,
assessment, and support. The findings showed that the general Mathematics Curriculum provides an instructional
framework for fundamental skills such as number and counting, arithmetic operations, and mathematical/logical thinking;
however, it does not define mathematics learning difficulties as a distinct category. Regulations concerning the assessment
of special educational needs provide for the assessment of counting, arithmetic operations, and logical thinking skills in
students experiencing learning difficulties, as well as cognitive and executive functions such as attention, memory, thinking,
information-processing speed, planning, and self-control. The assessment process begins with initial identification by the
teacher, continues with an in-depth assessment conducted by school-based psychological-pedagogical support
specialists, and may extend to assessment by the Psychological-Medical-Pedagogical Consultation (PMPK) in cases of
pronounced learning difficulties. Psychological-pedagogical support regulations include mechanisms such as individualized
support programs, curriculum and instructional adaptations, adjustments to the amount of work and time allocated to tasks,
task simplification, short and stepwise instructions, supporting materials, alternative teaching methods, assessment
adaptations, specialist support, and monitoring of student development. However, the terms “dyscalculia” and “mathematics
learning difficulties” were found to have limited visibility as explicit and independent categories in the current official
documents examined. When the three groups of documents are considered together, a systemic teaching—assessment-
support continuum emerges in relation to mathematics learning difficulties within Kazakhstan’s primary education system.
While the Mathematics Curriculum establishes the instructional framework for mathematical skills, the special educational
needs assessment system structures the identification and assessment of learning difficulties, and the psychological-
pedagogical support system regulates educational responses to identified needs. Nevertheless, mathematics learning
difficulties or dyscalculia do not appear explicitly as a common, independent, and mathematics-specific category
connecting these three levels. Consequently, the terminological visibility of mathematics learning difficulties within
Kazakhstan’s primary education system is limited, whereas their functional visibility in assessment and support is more
pronounced. The system can therefore be characterized as a distributed yet functionally complementary regulatory
structure that addresses student needs associated with mathematics learning difficulties through different regulatory
mechanisms.

Keywords: Mathematics learning difficulty, dyscalculia, primary education, special educational needs,
Kazakhstan
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OZET

Bu arastirmanin amagci, sinif 6gretmenlerinin matematik égretimine yénelik kaygi deneyiminin 6zsel yapisini
fenomenolojik bir gergevede betimlemek ve yorumlamaktir. Calisma, dgretmenlerin ders éncesi, ders sureci
ve ders sonrasinda yasadiklari kaygl deneyimini nasil anlamlandirdiklaring, bu deneyimin 6gretim
davraniglarint ve karar alma sureglerini nasil  bigimlendirdigini, égretmen-6grenci etkilesimine nasil
yansidigini ve égretmenlerin bu deneyimi sinif icinde nasil anlamlandirip dénusturduklerini/agtiklarini ortaya
koymayl amaglamaktadir. Aragtirma, nitel arastirma yaklagimi gergevesinde olgubilim (fenomenoloji)
deseninde tasarlanmigtir. Calisma grubunu, amagl érnekleme ydéntemlerinden maksimum gesitlilik
o6rneklemesi ile belirlenen, farkli kidem duzeylerinde 12-15 sinif égretmeni olusturmaktadir. Katiimcilarin
arastirmaya génullt olarak dahil edilmesi ve gérisme &éncesinde bilgilendirilmis onamlarinin alinmasi
planlanmaktadir. Veriler, aragtirmacilar tarafindan gelistirilen yari yapilandirimig gérigsme formu (7 temel
soru ve sondaj sorulari) aracilidiyla, yiz ylze ve ses kaydi alinarak, ortalama 45-60 dakika suren géragmelerle
toplanmaktadir. Elde edilecek veriler, Colaizzinin (1978) yedi agamali fenomenolojik analiz protokoliine gére
codzumlenecektir. Katiimci ifadelerinden anlamli birimler ¢ikarilarak temalar ve alt temalar olusturulacaktir.
Veri toplama ve analiz streci halen devam etmekte olan bu ¢alismada, elde edilecek bulgularin matematik
kaygisinin é6gretmenlerin ders éncesi hazirlik, ders sUreci ve ders sonrasi deneyimlerinde somatik, biligsel,
davranigsal ve iligkisel boyutlarda kendini goésterdigini ortaya koymasi beklenmektedir. Ozellikle kayginin,
konularin yUzeysel islenmesi, 6grenci sorularina yanit verirken yasanan kontrol kaybi endigesi ve sinif iklimine
yansiyan duygusal aktarim gibi 6gretim davraniglarint sekillendirdigi; égretmenlerin bu deneyimi zamanla
mesleki deneyim ve basa ¢ikma stratejileriyle anlamlandirip dénusturebildikleri yéninde bulgulara ulagiimasi
éngérulmektedir. Arastirmanin, sinif 6gretmenlerinin matematik kaygisi deneyimini butincul bir bakig agisiyla
ortaya koyarak égretmen egitimi ve mesleki gelisim programlarina kaygi yénetimi ve 6z yeterlik gelistirmeye
yoénelik uygulamaya dénuk éneriler sunmasi beklenmektedir. Sonuglarin ayrica, 6gretmen adaylarinin lisans
egitiminde matematik kaygisinin fark edilmesine ve erken mudahale stratejilerinin gelistiriimesine katki
saglamasi; alanyazinda sinirli sayida bulunan égretmen odakli matematik kaygisi ¢calismalarina 6zgun bir
bakis acgisi kazandirmasi 6ngérdlmektedir. Bu yonuyle arastirmanin, matematik kaygisina iligkin alanyazinda
agirlikli olarak 6grenci merkezli ele alinan bakis agisini dgretmen deneyimiyle tamamlayarak hem kuramsal
hem de uygulamaya dénuk 6zgun bir katki sunmasi hedeflenmektedir.

Anahtar kelimeler: Matematik kaygisi, sinif 6gretmeni, olgubilim (fenomenoloji), dgretim pratikleri, 5gretmen-
6égrenci etkilesimi

101



ICMLD-2026-0055

Reflections of Classroom Teachers' Mathematics Anxiety on Their In-
Class Teaching Practices: A Phenomenological Study

Guldane Atmaca'*, Muhammet Hanifi Erco§kun2, (")zgi]r Can Cavdar®

! Ministry of National Education, Bahgelievler Primary School
2 Ataturk University

3 Ministry of National Education, Yukari Gékdere Primary School

ABSTRACT

The purpose of this study is to describe and interpret, within a phenomenological framework, the essential
structure of classroom teachers’ experience of anxiety related to mathematics instruction. The study aims to
reveal how teachers make sense of the anxiety they experience before, during, and after mathematics
lessons, how this experience shapes their teaching behaviors and decision-making processes, how it is
reflected in teacher-student interaction, and how teachers make sense of, transform, or overcome this
experience within the classroom. The study is designed within a qualitative research approach, using a
phenomenological design. The study group consists of 12-15 classroom teachers with varying levels of
seniority, selected through maximum variation sampling, a purposive sampling method. Participants'’
voluntary participation and informed consent prior to the interviews are planned. Data are collected through
a semi-structured interview form (7 main questions and probing questions) developed by the researchers,
via face-to-face interviews lasting an average of 45-60 minutes, with audio recording. The data obtained will
be analyzed according to Colaizzi's (1978) seven-step phenomenological analysis protocol. Meaning units will
be extracted from participants’ statements to form themes and sub-themes. As data collection and analysis
are still ongoing in this study, the findings are expected to reveal that mathematics anxiety manifests itself in
teachers’ pre-lesson preparation, during-lesson, and post-lesson experiences across somatic, cognitive,
behavioral, and relational dimensions. It is anticipated that anxiety shapes teaching behaviors such as
superficial coverage of topics, concern about losing control when responding to student questions, and
emotional transfer reflected in classroom climate. Teachers are expected to make sense of and transform
this experience over time through professional experience and coping strategies. The study is expected to
present a holistic perspective on classroom teachers' experience of mathematics anxiety, offering practice-
oriented recommendations for teacher education and professional development programs regarding
anxiety management and self-efficacy development. The findings are also expected to contribute to raising
awareness of mathematics anxiety during pre-service teacher education and to the development of early
intervention strategies, and to bring an original perspective to the limited body of teacher-focused
mathematics anxiety research in the literature. In this respect, the study aims to complement the
predominantly student-centered perspective on mathematics anxiety in the literature with teachers’
experience, offering an original contribution both theoretically and practically.

Keywords: Mathematics anxiety, classroom teacher, phenomenology, teaching practices, teacher-student
interaction
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OZET

Genel biligsel zorluklara bagll olmayacak sekilde matematigi anlama ve é6grenmede guglukle kendini
gosteren ve matematik 6grenme guglugu olarak da bilinen diskalkuli, bireylerin akademik basarisini ve
gunluk yasamlarini énemli élgtde etkileyebilecek bir durumdur. Diskalkulide, sayilari ve matematik
sembollerini 6grenmede sorun veya hi¢ 6grenememe, basit islemleri 6grenmede sorun veya hig
6grenememe, problemi anlayip isleme gecgirmede gugclik, ¢carpim tablosunu ezberleyememe gibi
belirtiler géralmektedir. Bir bireyin diskalkuli yagsama veya buna iligkin risk tagima durumunun fark
edilmesi ve destek almasi icin dogru yénlendirme ve mudahale yapilmasinda, éJretmenlerin
diskalkuliye iliskin bilgi ve farkindalik dtzeyi 6n plana ¢ikmaktadir. Matematik égretmenleri ise branslari
geregi diskalkulisi olan égrencilerle herhangi bir sinif seviyesinde mutlaka karsilagsmaktadir. Béylece bu
arastirmanin . amaci, matematik égretmenlerinin diskalkuliye iliskin gérus ve farkindaliklarini ortaya
koymaktir. Bu ¢alismaya farkli yas gruplariyla ¢alisma deneyimi olan dokuz matematik 6gretmeni
katilmistir. Calisma temel nitel arastirma olarak yaratdlmustar. Veriler gevrimigi olarak gergeklestirilen
yari-yapilandiriimig gértsmeler araciligiyla toplanarak, timevarimsal ve tematik olarak analiz edilmistir.
Analizler sonucunda bes ana tema ortaya c¢ikmistir: diskalkuliye iligkin bilgiler, diskalkulide gérulen
guclukler, diskalkuliyle ilgili deneyimler, diskalkulinin biyoekolojik boyutu ve diskalkuliye mudahale
stratejileri. Sonuglar, matematik &gretmenlerinin diskalkuli veya matematik égrenme guglagu
kavramlarina yabanci olduklarini, konuya iligkin bilgi duzeylerinin olduk¢a sinirli ve bazi durumlarda
yanhs oldugunu géstermektedir. Buna ragmen, 6gretmenler diskalkulisi oldugunu duastndukleri
o6grencilerin yasadiklari gugluklerden sbéz ederken sasirtici bir sekilde diskalkulide gérulen belirtileri
siralamiglardir. Katilimer égretmenler diskalkulisi olan bir 6grenciyi fark ettiklerinde nasil énlemler alip,
mudahalelerde bulunmalari ve ileri destek icin nasil bir streg izlemeleri gerektigi konusunda kendilerini
yetersiz hissetmektedirler. Ote yandan bu 6grencileri desteklemede 6gretmen, aile ve ilgili kurumlarin
birlikte ve koordine sekilde hareket etmesinin 6nemli oldugu vurgulanmistir. Sonuglarin, gerek Gniversite
egitimi sirasinda gerekse gérev yapilan kurumda planlanacak egitimlerin hazirlanmasinda yol gdsterici
olacadi duasuntlmektedir. Bu egitimlerin 6zellikle diskalkuliyi genel matematik basarisizigindan ayirt
ederek dogru fark etme ve sinif icinde 6gretimsel midahale stratejileri kullanimini destekleme Uzerine
odaklanmasi énerilmektedir.

Anahtar kelimeler: Diskalkuli, matematik 6gretmenleri, temel nitel arastirma
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ABSTRACT

Dyscalculia, also known as mathematics learning disability, is characterized by difficulty in understanding
and learning mathematics that is not attributable to general cognitive deficits, and it can significantly impact
individuals’ academic achievement and daily lives. In dyscalculia, symptoms such as difficulty or complete
inability to learn numbers and mathematical symbols, difficulty or complete inability to comprehend basic
operations, difficulty in understanding a problem and translating it into mathematical operations, and an
inability to memorize multiplication tables are observed. Teachers' level of knowledge and awareness
regarding dyscalculia plays a prominent role in recognizing whether an individual is experiencing or at risk for
dyscalculia, as well as in providing appropriate guidance and intervention for them to receive support. Due to
their subject area, mathematics teachers inevitably encounter students with dyscalculia at any grade level.
Thus, the purpose of this study is to reveal mathematics teachers’ views and awareness regarding
dyscalculia. Nine mathematics teachers with experience working with different age groups participated in
this study. The study was conducted using a generic qualitative research design. Data were collected through
online semi-structured interviews and analyzed inductively and thematically. The analysis revealed five main
themes: knowledge regarding dyscalculia, difficulties observed in dyscalculia, experiences related to
dyscalculia, the bioecological dimension of dyscalculia, and intervention strategies for dyscalculia. The
results indicate that mathematics teachers are unfamiliar with the concepts of "dyscalculia” or "/mathematics
learning disability,” and their level of knowledge regarding the subject is quite limited and, in some cases,
inaccurate. Despite this, when speaking about the difficulties experienced by students they suspect have
dyscalculia, teachers surprisingly listed the core symptoms commonly associated with dyscalculia.
Participant teachers feel inadequate regarding what measures to take, how to intervene, and what roadmap
to follow for further support upon identifying a student with dyscalculia. On the other hand, it was emphasized
that teachers, families, and relevant institutions must act in a coordinated manner to support these students.
The results are expected to serve as a guide for preparing the content of training programs to be planned
both during undergraduate education and within professional institutions. It is recommended that these
trainings focus particularly on distinguishing dyscalculia from general low achievement in mathematics,
developing accurate awareness, and supporting the use of instructional intervention strategies in the
classroom.

Keywords: Dyscalculia, mathematics teachers, basic qualitative research
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OZET

Erken gocukluk déneminde bazi risk faktodrleriyle kendini gosteren diskalkuli erken tani ve mudahale, gocuk ve aileye saglanan
desteklerle ¢6zUme ulastirilabilen ve akademik yasami etkileyen gelisimsel bir 6zelliktir. Bu nedenle tani, erken mudahale,
destek hizmetler, cocuga ve aileye saglanan haklar ve bunlarin Glkelerin egitim politikalarinda yer almasi ¢ok énemlidir. Bu
kosullar saglanmadiginda, bireylerin tim yasami olumsuz etkilenmektedir. 1800’lerden itibaren matematik guglugunin
farkina variimig ve caligmalara baslanmistir. Bu yillardan itibaren dinyada diskalkuli ile ilgili ¢calismalar giderek énem
kazanmig; tanima ve destek saglamaya ydnelik yasa ve politikalar gelistiriimis ve bu konuda ¢alismalar devam etmektedir.
Turkiye'de ise akademik ¢alismalar ve arastirmalar yapilmig olsa da 6zellikle 2017 yiinda Diskalkuli Dernegi'nin kurulmasi ile
birlikte bu konuda yapilan ¢aligmalar hiz kazanmis, toplumun bu konuya farkindaligr ve duyarhligr artmistir. Bu gelismeler
sevindirici olmakla birlikte, diskalkulinin tanilanmasi, bireylere yonelik editsel desteklerin yapilandiriimasi ve 6gretmenlerin bu
alandaki mesleki yeterliklerinin gelistiriimesi gibi konularda ilerlemeye ihtiyag duyulmaktadir. Ulkelerin bu konuya bakig agilari
incelendiginde, benzer ve farkl birgok uygulama iginde olduklari izlenmektedir. Bu durum, genellikle Ulkelerin konu ile ilgili
bilimsel bilgilerinin farklilagsmasindan degil konuya iliskin politika ve uygulamalarinin farkliigindan kaynaklanmaktadir. Bu
calismada Tarkiye'deki mevcut durum, farkli Ulkelerde benimsenen politika ve uygulamalarla karsilastirmall olarak
incelenerek Ulkemizin konuya iliskin guglu ve geligtiriimesi gereken yanlarinin belirlenmesi amaglanmistir. Bu dogrultuda
egitim uygulamalarinin gugli oldugu kabul edilen alti Glke (Almanya, ingiltere, Amerika Birlesik Devletleri, Avustralya,
Finlandiya, Japonya) secilmig, bu égrenme gugliginin tanilanmasi, yapilan yasal dizenlemeler ve egitsel destekler
agisindan Turkiye ile karsilastirmali olarak incelenmistir. Bu arastirmada nitel arastirma yéntemlerinden dokiman analizi
yoéntemi kullaniimigtir. Veri toplama sUrecinde bilgiler arastirmacilar tarafindan kitaplar, makaleler, ilgili Ulkelerin egitim
bakanliginin ve sivil toplum kuruluglarinin web sitelerindeki acik erisimli kaynaklardan yararlanilarak elde edilmistir. Elde
edilen belgeler arastirmacilar tarafindan ayri ayri ve birlikte incelenmistir. Degiskenlere iliskin bilgiler tablolastirilarak
karsilastinimigtir. Ulkeler arasinda diskalkulinin terminolojisi, tanilama stregleri ve sunulan egitsel destekler agisindan baz
farkhliklar bulunmaktadir. Almanya’da diskalkuli matematik égrenme gugliginden ayri olarak ele alinmakta; sureg
cogunlukla 6gretmenin gugligu fark etmesiyle baslamakta ve gerektiginde uzman degerlendirmesiyle devam etmektedir.
ABD, Japonya, Finlandiya ve Avustralya’da ise tanidan gok égrencinin egitsel gereksinimleri 6n planda tutulmakta ve resmi
bir tani beklenmeden erken mudahale ve kademeli destek saglanmaktadir. Genellikle tm Ulkelerde bireysel gereksinimlerin
belirlenmesinin yani sira kanita dayall ve yapilandirimis matematik mudahale programlari éne gikmaktadir. Ozellikle
Almanya, ingiltere ve ABD'de soru sayisinin azaltimasi, ek sure verilmesi, hesap makinesi kullanimi gibi ek destekler
ogrencilere sunulmaktadir. Turkiye'de diskalkuli bagimsiz bir tani kategorisinden ziyade 6zel 6grenme guglugu kapsaminda
degerlendiriimekte; Rehberlik Arastirma Merkezleri araciligiyla yurutilen egitsel degerlendirme sonucunda bireysellestirilmis
egitim plani, sinif igi uyarlamalar ve gerektiginde 6zel egitim destegdi saglanmaktadir. Genel olarak, Ulkelere bakildiginda
uygulamalarin oldukga benzer oldugu, baz farkhliklarin ézel gereksinimli gocuklarin tanilanma kriterleri, erken muadahale
yaklagimlari ve Ulkelerin genel egitim politikalari ile ilgili gesitlilikten kaynaklandigini distndtrmektedir. Turkiye matematik
6grenme gugclugu yasayan cocuklar ile ilgili giderek artan bir gelisme gostermektedir. Buna karsin, cocugun egitim hakki
nedeniyle daha fazla yasal dizenlemelere ihtiyag duyulmaktadir.

Anahtar kelimeler: Diskalkuli, karsilastirma, matematik dgrenme guglugu, tlkelerin egitim politikasi
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ABSTRACT

Dyscalculia, which can be identified through certain risk factors in early childhood, is a developmental condition that affects
academic life. For this reason, identification / diagnosis, early intervention, support services, the rights granted to the child
and family, and their inclusion in countries’ education policies are of critical importance. In Tarkiye, while academic studies
and research have been conducted, efforts in this area have become increasingly prominent, particularly with the
establishment of the Dyscalculia Association in 2017, and public awareness and sensitivity to this issue have increased. While
these developments are encouraging, there is a need for further progress in areas such as the diagnosis of dyscalculia, the
structuring of educational support for individuals, and the development of teachers’ professional competencies in this field.
When examining how different countries approach this issue, it becomes evident that they employ a wide range of similar
and differing practices. This study aims to examine the current situation in TUrkiye in comparison with the policies and
practices adopted in various countries, with the goal of identifying our country’s strengths and areas for improvement
regarding this issue. Accordingly, six countries recognized for their strong educational practices (Germany, England, the
United States, Australia, Finland, and Japan) were selected and examined in comparison with Turkiye in terms of the
diagnosis of learning disabilities, relevant legal regulations, and educational support measures. In this study, the document
analysis method—one of the qualitative research methods—was used. During the data collection process, the researchers
obtained information from open-access sources, including books, articles, and the websites of the ministries of education
and civil society organizations in the relevant countries. There are some differences among countries in terms of the
terminology used for dyscalculia, diagnostic processes, and the educational support provided. In Germany, dyscalculia is
addressed separately from learning difficulties in mathematics; the process typically begins when a teacher identifies the
difficulty and continues, if necessary, with an evaluation by a specialist. In the United States, Japan, Finland, and Australia,
however, the focus is on the student’s educational needs rather than on diagnosis, and early intervention and gradual
support are provided without waiting for a formal diagnosis. In general, evidence-based and structured mathematics
intervention programs are emphasized in all countries, in addition to the identification of individual needs. Particularly in
Germany, England, and the United States, additional supports such as reducing the number of questions, granting extra time,
and allowing the use of calculators are provided to students. In TUrkiye, dyscalculia is assessed within the framework of
specific learning disabilities rather than as an independent diagnostic category; as a result of educational evaluations
conducted through Guidance and Research Centers, individualized education plans, in-class accommodations, and, when
necessary, special education support are provided. In general, a comparison of countries suggests that practices are quite
similar and that any differences stem from variations in the diagnostic criteria for children with special needs, early
intervention approaches, and countries’ general education policies.

Keywords: Dyscalculia, comparison, mathematics learning difficulties, educational policies across countries
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OZET

Matematik, bireylerin biligsel gelisimi, akademik basgarisi ve gunlik yasam becerileri agisindan temel bir disiplin
olmakla birlikte, bazi bireyler matematiksel kavramlari 6grenme, sayi iligkilerini kurma ve iglemleri gergeklestirme
sureglerinde kalict guglukler yasayabilmektedir. Alanyazinda, diskalkuli veya matematik égrenme guclugu
kapsaminda ele alinan bu guglukler; sayr kavrami, temel aritmetik islemler, matematiksel akil yuritme ve problem
¢oézme gibi alanlarda ortaya gikabilmekte ve bireyin akademik yasantisinin yani sira sosyal ve duygusal gelisimini de
etkileyebilmektedir. Bununla birlikte, diskalkuliye iligkin farkindahgin ézellikle aileler ve egitimciler arasinda yeterli
dlazeyde olmamasi, matematiksel gugluklerin tembellik, isteksizlik, dikkat eksikligi veya yeterince ¢alismama gibi
nedenlerle agiklanmasina yol agabilmektedir. Bu durum, gugligun erken fark edilmesini, uygun bigimde
degerlendiriimesini ve gocugun ihtiyaglarina yénelik desteklerin zamaninda sunulmasini zorlagtirmaktadir. Cocuklarin
akademik basgarisinin desteklenmesi, yalnizca égretmenlerin madahaleleriyle sinirli kalmamali, ev ortaminda da
surdurulebilmelidir. Bu noktada, ebeveynlerin diskalkuliye iliskin farkindaliklarinin artirilmasi, ¢ocuklarina dogru
yaklagimlar geligtirebilmeleri agisindan kritik bir éneme sahiptir. Diskalkuli belirtilerinin erken dénemde fark
edilebilmesi ve cocuga hem evde hem okulda tutarll bir destek sunulabilmesi igin, ebeveynlerin temel dlizeyde bilgi
sahibi olmalari ve dogru yénlendirmeleri yapabilecek donanima kavusmalari gereklidir. Bu dogrultuda, sosyal
sorumluluk projesi kapsaminda istanbul Medeniyet Universitesi, Atagehir Rehberlik ve Arastirma Merkezi (RAM) ve
Mutlu Aile Mutlu Cocuk dernegi ig birligiyle, matematik 6grenme guc¢lugu olan gocuklarin ebeveynlerine destek olmak
amaciyla iki modulden olusan egditim programlari dizenlenmistir. Birinci modulde diskalkuliye iliskin farkindahgi
artirmaya  yoénelik sunumlara yer verilirken, ikinci modulde ebeveynlere ¢ocuklarini destekleme slrecinde
kullanabilecekleri pratik ve uygulanabilir araglarin sunulmasi amaciyla atdlye galismalari gergeklestiriimigtir. Bu
arastirmanin . amaci, proje kapsaminda ebeveynlere yonelik duzenlenen egitim programlarina iligkin ebeveyn
géruslerini incelemektir. Arastirmada nitel arastirma yaklasimi benimsenmistir. Egitim programina toplam 28 ebeveyn
katilmig, arastirmanin verileri ise gérugmeye goénullt olarak katilmayi kabul eden sekiz ebeveynle gergeklestirilen yari
yapilandiriimig gérusmeler yoluyla elde edilmistir. Elde edilen bulgular, velilerin proje sureciyle birlikte gocuklarinin
matematikte yasadigr guglukleri daha net fark etmeye basladiklarini ve bu durumu yalnizca yetersiz calisma ya da
ilgisizlikle agiklamaktan uzaklastiklarini géstermektedir. Egitim sureci, velilerin gocuklarinin algilama bigimlerini daha
iyi anlamalaring, yasanan sorunlari dogru kavramlarla ifade edebilmelerine ve kendilerini daha bilingli ve guglu
hissetmelerine katki saglamustir. Ozellikle somut materyallerle ve oyun temelli yéntemlerle yapilan uygulamalarin
cocuklarin  6grenme  sUrecini destekledigi vurgulanmigtir. Bununla birlikte, egditimlerin sUresi ve kapsaminin
artirnimasina yénelik éneriler dile getiriimistir. Genel olarak proje, velilerde ylksek dizeyde memnuniyet olusturmus ve
benzer egitimlere katiima ve sureci surdirme istedini gucglendirmistir.

Anahtar kelimeler: Diskalkuli, matematik 6grenme guglugu, ebeveyn farkindalig, sosyal sorumluluk projesi
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ABSTRACT

While mathematics is a fundamental discipline in terms of individuals’ cognitive development, academic achievement, and daily
living skills, some individuals may experience persistent difficulties in learning mathematical concepts, establishing numerical
relationships, and performing mathematical operations. These difficulties, addressed in the literature under the terms “dyscalculia” or
“mathematics learning disability,” can manifest in areas such as number concepts, basic arithmetic operations, mathematical
reasoning, and problem-solving and can affect not only an individual's academic life but also their social and emotional
development. However, the lack of sufficient awareness of dyscalculia can lead to mathematical difficulties being attributed to
causes such as laziness, lack of motivation, inattention, or not studying hard enough. This situation makes it difficult to identify the
difficulty early on, assess it appropriately, and provide timely support tailored to the child’s needs. Supporting children’s academic
success should not be limited to teachers’ interventions alone; it must also be sustained in the home environment. In this regard,
raising parents’ awareness of dyscalculia is of critical importance in enabling them to develop appropriate approaches toward their
children. In order to recognize the signs of dyscalculia early on and provide the child with consistent support both at home and at
school, parents must have a basic understanding of the condition and be equipped to provide the right guidance. Accordingly, as
part of a social responsibility project, istanbul Medeniyet University, in collaboration with the Atasehir Guidance and Research Center
and the Mutlu Aile, Mutlu Cocuk Association, has organized a two-module educational program to support parents of children with
math learning difficulties. While the first module featured presentations aimed at raising awareness about dyscalculia, the second
module included workshops designed to provide parents with practical and applicable tools they can use to support their children.
The purpose of this study is to examine parents’ views regarding the educational programs organized for them as part of the project.
A qualitative research approach was adopted in this study. A total of 28 parents participated in the education program, and the data
for the study were collected through semi-structured interviews conducted with eight parents who voluntarily agreed to participate.
The findings indicate that, as the project progressed, parents began to recognize their children’s difficulties in mathematics more
clearly and moved away from attributing these challenges solely to a lack of effort or disinterest. The educational process has helped
parents better understand their children’s ways of thinking, articulate the problems they face using appropriate terminology, and feel
more informed and empowered. In particular, it was emphasized that activities using concrete materials and game-based methods
support children’s learning process. However, recommendations were made to increase the duration and scope of the training
sessions. Overall, the project generated a high level of satisfaction among parents, increased their awareness of dyscalculia, and
strengthened their willingness to participate in similar training programs and continue the support process. These findings highlight
the value of parent-focused educational programs in promoting informed and sustained support for children with mathematical
learning difficulties.

Keywords: Dyscalculia, mathematics learning difficulties, parental awareness, social responsibility project
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OZET

Saat okuma, dairesel kadran yapisi, altmiglik tabana dayanmasi ve tek bir ylzey Uzerinde hem saat hem de dakika
olgegini barindirmasi nedeniyle matematik 6grenme guclugu yasayan ilkokul égrencileri igin é6gretim programindaki
en zorlayici konulardan biridir. Bu durum, égrencinin okulda edindigi geleneksel onluk taban ve dogrusal sayi dogrusu
yapisiyla dogrudan gelismektedir. Alanyazin incelemeleri ve sinif ici uygulama deneyimleri, 6grenme gugligunun
konunun butininden ziyade iki temel alt beceride yogunlastigini ortaya koymaktadir: “... kala” bigimindeki okumalar
ve iki zaman noktasi arasinda gegen sdrenin hesaplanmasi. Tam, buguk ve “gege” okumalarinda basari saglayan
ogrenciler bile bu iki alanda ciddi tikanikliklar yasamaktadir; ¢Unkd bu sUregler geriye dogru sayma, altmisa
tamamlama ve akrebin bir sonraki saate dogru ilerleyisini fark etme gibi yuksek duzeyde biligsel yuk getirmektedir. Bu
calismanin temel amaci, bahsedilen iki kritik alt beceriyi etkili bir sekilde é6gretmek amaciyla dairesel ve dogrusal
temsiller arasinda planli gegisler kuran gift temsilli bir 6gretim tasarimi ile buna eslik eden tanilayici bir hata profili
cergevesi gelistirmektir. Uygulamali bir veri toplamadan ziyade kuramsal bir égretim tasarimi kurgulamayi
hedefleyen bu ¢aligmada tasarim odakl éneri arastirmasi yontemi benimsenmistir. Arastirma surecinde 6ncelikle
saat okuma gugclukleri, zaman algisinin gelisimi, temsiller arasi déntsum ve diskalkuliye mudahale alanyazini
dokiman analizi yoluyla ayrintili bigimde taranmistir. Ardindan ilkokul matematik dersi 6gretim programindaki saat
okuma ile zaman dlgme kazanimlari ve bu kazanimlarin gerektirdigi 6n égrenmeler ayristirilarak beceri analizleri
gergeklestirilmistir. Ugiinct agsamada, alanyazindaki tipik 6grenci hatalari ile sinif igi gézlem deneyimleri sentezlenerek
bes kategorili bir hata taksonomisi kurgulanmis ve her kategoriye uygun égretimsel karsiliklar tanimlanmistir. Son
olarak materyal prototipleri, U¢ agsamali égretim akigi, tanilayici gérev seti ve aile bileseni tasarlanmistir. Tasarim
sUreci Ug ana ¢kt Gretmigtir. ik gikty; ¢ift dlgek hatasi, yon hatasi, tamleyen hatasi, akrep ilerlemesi hatasi ve stre—an
ayrimi hatasini kapsayan bes kategorili tanilayici hata taksonomisidir. ikinci gikt; altmig birimlik ve iki ucu
birlestirildiginde kadrana dénuisen “Saat Seridi” ile gegen surenin ara duraklara atlanarak bulunmasini saglayan
“Zaman Atlama Seridi” isimli iki 5zgun 6gretim materyalidir. Uglincu ¢kt ise dogrusal-kopri-dairesel sirall ig agamali
ogretim akigidir; bu stregte 6grenci énce dogrusal serit Uzerinde galismakta, ardindan seridi sararak ayni noktanin
Gift temsilini kavramakta ve son agsamada gergek dairesel kadranda okuma-gizme yapmaktadir. Tasarim, on iki
maddelik tanilayici gbrev seti ve gunluk yasami kapsayan aile rutiniyle tamamlanmistir. Sonug olarak énerilen bu
tasarim, saat okuma gugligund genel bir zaman kavrami eksikligi olarak dedil; dairesel ve dogrusal temsiller
arasinda kurulamayan biligsel dénlisiim sorunu olarak konumlandirmaktadir. Bu yaklasimin, égretim zamaninin en
¢ok zorlanilan alt becerilere odaklanmasini saglamasi ve égretmenlere hataya 6zgu mudahale imkéani sunmasi
beklenmektedir. Tasarimin etkililiginin  tek denekli deneysel desenlerle farklh sinif dlzeylerinde sinanmasi
onerilmektedir.

Anahtar kelimeler: Saat okuma, diskalkuli, gegen sure, kalan sure, temsil dénistimu, 6gretim tasarimi
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ABSTRACT

For students with mathematics learning difficulties, telling the time is one of the most challenging topics in the primary
school curriculum due to its circular layout, sexagesimal base and the simultaneous integration of dual scales on a single
surface. This structure directly contradicts the decimal system and linear number concepts that students acquire during the
early years of primary education. Literature reviews and instructional observations demonstrate that student difficulties are
not evenly spread across the topic, but are concentrated in two sub-skills: reading time in the ".. to' format, and calculating
elapsed time between two given points in time. Even students who can read the time using the ... to' format and ... past’
expressions often struggle in these areas because both tasks require complex cognitive processes, such as counting
backwards, completing to sixty and predicting the continuous spatial progression of the hour hand towards the next hour.
This study aims to develop a dual-representation instructional framework that facilitates a structured transition between
linear and circular representations, with the intention of teaching these two demanding sub-skills. This framework is
supported by a comprehensive diagnostic error profile. This study employs a design-based conceptual proposal
methodology aimed at generating a theoretical instructional framework rather than collecting empirical data. The research
process began with an analysis of existing literature on time-telling difficulties, temporal perception, representation
conversion and dyscalculia interventions. Next, the learning outcomes and prerequisite skills within the primary mathematics
curriculum were mapped and detailed analyses of the two target sub-skills were conducted. In the third phase, student
errors documented in the literature were combined with classroom observations to create a taxonomy of errors in five
categories, with each category matched to a specific instructional response. The final phase involved developing physical
material prototypes, a three-stage instructional sequence, a diagnostic task battery and an integrated family involvement
module. The design framework yielded three primary outputs. The first output is a diagnostic error taxonomy encompassing
dual-scale errors, direction errors, complementation errors, hour-hand displacement errors and duration-moment
distinction errors. The second output consists of two novel instructional materials: the ‘Clock Strip’, which is a sixty-unit linear
strip that can be bent into a circular dial; and the ‘Time Jump Strip’, which facilitates the calculation of elapsed time through
interval landmark jumps. The third output is a three-stage instructional progression in which students first interact with linear
models, then use the curved strip to observe how identical positions correspond to dual temporal expressions, and finally
transfer these insights to standard circular dials. The system is finalised with a twelve-item diagnostic assessment set and
home routines. In conclusion, this instructional model proposes that time-telling difficulties are not a general deficiency in
time perception, but rather a failure to execute cognitive transformations between circular and linear representations. This
conceptualisation optimises instructional time by targeting high-difficulty sub-skills and provides teachers with a functional
framework for mapping specific errors to targeted interventions. Future empirical validation using single-subject research
designs across diverse grade levels is recommended.

Keywords: Telling time, dyscalculig, pass time, remaining time, representation transformation, instructional
design
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Somut Materyal Tasarimlari ve Padlet Dijital Sergi Deneyimleri
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OZET

Matematik égrenme guglugu (diskalkuli); say algisi, sembolik temsil, boyut/uzam iligkileri ve temel aritmetik
sureclerde yasanan sinirliliklarla belirginlesen gelisimsel bir durumdur. Bu gugliga yasayan égrencilerin soyut
matematiksel kavramlari anlamlandirmalarinda; duyusal etkilesime olanak taniyan somut materyaller, sinif
disindaki gergek yasam deneyimlerini kapsayan okul digi 6grenme ortamlari ve ¢evrim igi etkilesimli dijital
sergi platformlari kritik bir rol oynamaktadir. Bu arastirmanin amaci, ilkégretim matematik 6gretmen
adaylarinin matematik 6grenme guglugu geken o6grencilerin kullanimina uygun okul digsi matematik
etkinlikleri ile somut égretim materyalleri tasarlama streglerini ve bu tasarimlarin Padlet platformu tzerinden
gerceklestirilen dijital sergi ve akran degerlendirme deneyimlerini incelemektir.Nitel arastirma yéntemlerinden
durum calismasi (case study) deseninde yuratilen bu aragtirmanin galigma grubunu, Okul Digi Ogrenme
Ortamlarinda Matematik Egitimi dersini alan 19 ilkégretim matematik égretmen adayr olusturmaktadir.
Uygulama sudrecinin basinda &égretmen adaylarina; matematik égrenme guclugunin temel o6zellikleri
aciklanmig ve somut-temsili-soyut (STS) égretim yaklagiminin okul digi ortamlarda nasil uygulanabilecedi
hakkinda agiklamalar yapilmistir. Adaylardan; bilim merkezleri, okul bahgeleri, akvaryum ve camiler gibi
alanlarda uygulanabilecek, dokunsal ve kinestetik duyulara hitap eden matematik istasyonlar;, somut
materyaller ve etkinlik planlari gelistirmeleri istenmistir. Gelistirilen Granler ve etkinlik planlari gevrim igi
etkilesim platformu (Padlet) Uzerinde dijital bir sergi olarak paylasgiimis; adaylar belirlenen pedagoijik kriterler
cercevesinde birbirlerinin tasarimlarina akran degerlendirmesi ve yapici dénutler sunmustur. Aragtirma
verileri; 6gretmen adaylarinin hazirladiklari okul digi etkinlik planlari, Padlet platformuna yUklenen somut
materyal dokimanlari, akran dederlendirme yorumlari ve stire¢ sonundaki yansiticl degerlendirme raporlari
araciligiyla toplanmigtir. Elde edilen veriler nitel igerik analizine tabi tutulmustur.Elde edilen bulgular; 6gretmen
adaylarinin diskalkulisi olan &égrencilere yoénelik kapsayici materyal tasarlaoma farkindaliklarinin belirgin
sekilde arttigini ve STS yaklagimini okul bahgesi, akvaryum, cami ve bilim merkezleri gibi farkl okul disi
ortamlara basgariyla entegre edebildiklerini géstermektedir. Ayrica Padlet dijital sergi platformunun, adaylarin
farkh o6gretimsel uyarlama érneklerini incelemelerine, akran dénutleri Uzerinden kendi tasarimlarindaki
eksikleri fark etmelerine ve pedagojik yaklasimlarini zenginlestirmelerine olanak sagladigr tespit
edilmistir.Arastirma sonuglari, okul digi 6grenme ortamlari ile dijital akran etkilesim platformlarinin butinlesik
kullaniminin - égretmen adaylarinin  kapsayici matematik egitimi  yeterliklerini destekledigini ortaya
koymaktadir. Farkl sosyal ve kulturel okul digi mekdnlarin dokunsal ve kinestetik materyallerle desteklenmesi,
diskalkulili 6grencilerin kavramsal 6grenmelerini kolaylastirmada yUksek potansiyele sahiptir. Bu dogrultuda,
6gretmen yetistirme programlarinda okul digi ve teknoloji destekli materyal tasarim uygulamalarina daha
fazla yer veriimesi 6nerilmektedir.

Anahtar kelimeler: Diskalkuli, okul disi 6grenme ortamlari, somut materyal tasarimi, Padlet, kapsayici egitim
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ABSTRACT

Dyscalculia (mathematical learning disability) is a developmental condition characterized by limitations in number
sense, symbolic representation, spatial relationships, and basic arithmetic processes. Concrete materials that enable
sensory interaction, out-of-school learning environments that incorporate real-life experiences, and interactive
digital exhibition platforms play a critical role in helping students experiencing these difficulties make sense of
abstract mathematical concepts. The purpose of this study is to examine prospective primary mathematics
teachers’ processes of designing out-of-school mathematics activities and concrete instructional materials suitable
for students with dyscalculia, as well as their experiences with digital exhibition and peer assessment conducted via
the Padlet platform.Conducted within the framework of case study, one of the qualitative research methods, the
study group consisted of 19 prospective primary mathematics teachers enrolled in the Mathematics Education in
Out-of-School Learning Environments course. At the beginning of the implementation process, the prospective
teachers were informed about the core characteristics of dyscalculia and how the concrete-representational-
abstract (CRA) instructional approach can be applied in out-of-school settings. The prospective teachers were
asked to develop activity plans, concrete materials, and mathematics stations that appeal to tactile and kinesthetic
senses, applicable in settings such as science centers, schoolyards, aquariums, and mosques. The developed
products and activity plans were shared as a digital exhibition on an online interaction platform (Padlet); the
prospective teachers provided peer assessments and constructive feedback on each other's designs within the
framework of specified pedagogical criteria. Research data were collected through out-of-school activity plans,
concrete material documents uploaded to Padlet, peer assessment comments, and reflective evaluation reports
submitted at the end of the process. The collected data were analyzed using qualitative content analysis.The findings
indicate that the prospective teachers’ awareness regarding the design of inclusive materials for students with
dyscalculia increased significantly, and they successfully integrated the CRA approach into diverse out-of-school
environments such as schoolyards, aquariums, mosques, and science centers. Furthermore, it was identified that the
Padlet digital exhibition platform enabled prospective teachers to examine different instructional adaptation
examples, recognize shortcomings in their own designs through peer feedback, and enrich their pedagogical
approaches.The results of the study reveal that the integrated use of out-of-school learning environments and digital
peer interaction platforms supports prospective teachers’ competencies in inclusive mathematics education.
Supporting different social and cultural out-of-school settings (e.g, mosques, aquariums, science centers) with
tactile and kinesthetic materials holds high potential for facilitating conceptual learning for students with dyscalculia.
Accordingly, it is recommended that teacher education programs include more out-of-school and technology-
supported material design applications tailored for students with special educational needs.

Keywords: Dyscalculia, out-of-school learning environments, concrete material design, Padlet, inclusive
education
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OZET

Matematik 6grenme guglugu tek bir nedene baglanamaz: bir 6grenci sayilari anlamakta, bir baskasi islem yapmakta, bir dginctsu
akil yaratmekte zorlanir; Ggu de ayni etiketle anilir. Kaynagi gérmek igin birden gok alani ayri élgen araglar gerekir. Matematiksel Profil
Testi (MathPro) bu gerekgeyle gelistiriimistir: bes alan, 16 alt test. Ne var ki psikometrik kanitlar yalnizea ilkokuldan gelir; igerigin
genisledigi yer ise ortadgretimdir. Bu ¢alisma, MathPro ortadgretim formunu 7-12. siniflarda ilk kez ele alir: alt testler ne kadar gtvenilir
calisir, maddeler nasil davranir, bes alan veride birbirinden ayrisir mi? Form okullarda gevrim igi uygulanmig, 7-12. siniflarda
uygulamayi tamamlayan 1181 é6grencinin verisi gézamlenmistir; okullar dgrenci profili ve segicilikge ayrigir. Formda 167 madde bulunur;
madde kimesi sinif duzeyine goére degistiginden ¢ézimlemeler 882 madde x sinif birlesimi Gzerinde yurdr, 112 madde alti duzeyde
ortaktir. Uyarlamada Uluslararasi Test Komisyonu gergevesi izlenmis, Ug egitimci butin maddeleri ¢ézmusttr. Cézimlemeler ham
madde yanitlarina dayanir: gtvenirlik alfa ve omega, maddeler gugluk ve ayirt edicilik indeksleriyle incelenmistir. Alti sinif dzeyi ortak
maddelerle tek bir yetenek dlgegine baglanmistir (cok gruplu es zamanl 2PL kalibrasyon). Bes alanl yapi dogrulayici faktér analiziyle
sinanmig, maddeler degisen madde fonksiyonu (DIF) agisindan tek tek test edilmig, tavana ulagan alt testlerde tepki stresine
bakilmistir. Etik kurul onay! ve uygulama izni alinmig, katiim génalltdar. Birlesimlerin %73,0'Inda alfa ,70 ve Gzerindedir; miktar tahmini
ile sekiller higbir dizeyde ,60'a ulasamaz ve zayif ayirt edicilikteki 128 birlesimin %62,5'ini Uretir; birlesimlerin %85,0' yeterli ayirt edicilik
gésterir. Kalibrasyonda maddelerin %97,6'si yorumlanabilir araliktadir. En blyk fark ortaokul ile lise arasindadir (1,41 SS); yaklagik
beste biri secici okullardan gelir, 12. siniftaki géranur gerileme okul sabit tutulunca kaybolur. Asil sinir: lisede uygulanan maddelerin
ortanca gugligu (b = 0,47) grup ortalamalarinin (8 = 2,00-2,47) gok altinda kalir ve 16 alt testin dokuzunda tavan etkisi gikar.
Dogrulayic faktdr analizi yalnizea 10-12. sinifta (n = 580) yapilabilir; kabul edilebilirlik bandi modelleri ayirmaz: tek faktérli de bes
faktérlu de bandin igindedir (beg faktérlt: CFl = ,940; RMSEA = ,067), higbiri kati 8lgutlere ulagmaz. Beg faktérli model ki-kare farkinda
anlamli ama kazang kaguktar (ACFI = ,012); bilgi élgutleri ters yénde karar verir: AIC beg faktérld modeli, BIC ise hesaplama ile akil
yuratmenin birlestirildigi dért faktoérli modeli tercih eder; ikisi arasindaki korelasyon 1,00’a dayanir. Beg alanh yapi sinirli ayrigma
gosterir: alanlar kuramsal olarak ayri ama guglu bigimde iligkilidir. Sinanan 165 maddenin %18,8'i siniflar arasinda DIF gdsterir. Tepki
stresi tavanda bile bilgi tagir: tam puan alanlarda sire—yetenek korelasyonu 48 birlesimin tamaminda negatiftir (ortanca r = -,37;
Holm ile 22'si anlamli). Ortaokulda madde havuzu égrencilerin yetenek dagilimiyla drtasur ve iki alt test diginda kullanilabilir bir alt test
profili verir; 10-12. sinifta alan puanlari birbirine gére okunmamalidir. Lisede alt testlerin yaridan fazlasi tavana dayanir; Ust yetenek
maddeleri eklenmedikge guglu dgrenciyi gok gugluden ayiramaz. Ug éneri éne gikar: miktar tahmini ile sekiller yeniden tasarlanmal,
tavanda yitirilen bireysel farkin tepki suresiyle geri kazanilip kazanilamayacagi arastirimali ve maddelerin beste birinde DIF
goraldugunden siniflar arasi dogrudan puan karsilastirmasindan kaginilmalidir. Arag ortaokulda profil, lisede ikinci agsama aracidir;
bilindigi kadariyla Tarkgede bu kademedeki ilk cok alanl érnektir.

Anahtar kelimeler: MathPro, matematik 6grenme guclugu, psikometrik ézellikler, madde tepki kuram,
ortadgretim
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ABSTRACT

Mathematical learning difficulties have no single cause: one student struggles with numbers, another with calculation, a third with
reasoning — all under one label. Locating the source needs multi-domain tools. The Mathematical Profile Test (MathPro) was built for
that: five domains, 16 subtests. Its psychometric evidence comes only from primary school, yet secondary school is where content
widens. This is the first study of its secondary form across Grades 7-12: how reliably subtests work, how items behave, whether
domains separate. It was administered online in Grades 7-12; data from the 1181 completing students were analysed; schools differed
in profile and selectivity. It holds 167 items; the item set changes by grade, so analyses run over 882 item-by-grade combinations, 112
common to all. The International Test Commission framework was followed; three educators solved every item. All analyses rest on
raw item responses: reliability with alpha and omega, items with classical indices; the six grades were linked on one scale via
common items (multiple-group concurrent 2PL). Confirmatory factor analysis tested the five-domain structure, every item was
tested for differential item functioning (DIF), and reaction time examined at ceiling. Ethics approval and permission were obtained;
participation was voluntary. Alpha exceeds .70 in 73.0% of combinations; quantity estimation and shapes reach .60 at no grade and
give 62.5% of the 128 weakly discriminating combinations; 85.0% discriminate adequately. Calibration keeps 97.6% of items
interpretable. The largest gap lies between middle and high school (1.41 SD); about a fifth reflects selective schools; the apparent
Grade-12 decline vanishes with school held constant. The real limit: the median difficulty of items given at high school (b = 0.47) sits
far below those means (8 = 2.00-2.47), and nine subtests hit a ceiling. The factor analysis ran only at Grades 10-12 (n = 580); the
acceptable band does not discriminate: single- and five-factor models both fall inside it (five-factor: CFl = .940, RMSEA = .067),
neither meeting strict criteria. The five-factor model wins by chi-square but the gain is small (ACFI = .012); information criteria
disagree: AIC favours five factors, BIC a four-factor model merging calculation with reasoning, whose correlation reaches 1.00. The five
domains show limited differentiation: distinct but strongly intercorrelated. DIF affects 18.8% of the 165 items tested. Reaction time still
informs at ceiling: at full marks it correlates negatively with ability in all 48 combinations (median r = -.37; 22 Holm-significant). At
middle school the item pool matches students’ ability and, two subtests excepted, yields a usable subtest profile; at Grades 10-12
domain scores should not be read against each other, most subtests hit a ceiling, and without upper-range items the form cannot
separate strong from very strong students. Three recommendations: redesign quantity estimation and shapes, test whether reaction
time recovers what accuracy loses at ceiling, and avoid cross-grade comparison, since one item in five shows DIF. It profiles middle-
school students and is a second-stage tool in high school — to our knowledge the first Turkish multi-domain instrument at this level.

Keywords: MathPro, mathematical learning difficulties, psychometric properties, item response theory,
secondary education
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OZET

Matematik, yalnizca akademik basarinin degil, gunlik yagsamin da temel bilesenlerinden biridir. Aligveris yapma,
zamani planlama, élcim yapma, para yénetme ve gunlik kararlar verme gibi birgok yasam becerisi temel
matematiksel yeterliklere dayanmaktadir. Diskalkuli, bireyin sayilarin anlamlandiriimasi, sembol ve miktar arasindaki
iligkinin kurulmasi, basamak degerinin kavranmasi ve temel aritmetik islemlerin gergeklestiriimesi sireglerinde gugltk
yasamasina neden olabilen nérogelisimsel bir farkhliktir. Bu gugliklerin yalnizca ¢aba veya motivasyon eksikligiyle
aclklanamayacagi; sayilarin sembolik ve niceliksel temsilleri arasinda baglanti kurma, ¢alisma belledi, goérsel-
uzamsal igslemleme ve islem stratejilerinin kullanimi gibi farkli sdreglerle iliskili oldugu alan yazinda vurgulanmaktadir.
Bu c¢alismanin amaci, diskalkuli tanisi almig veya diskalkuli riski tagiyan okul éncesi ve ilkokul égrencilerinin
matematiksel becerilerini desteklemek amaciyla Somut-Temsili-Soyut (Concrete—Representational-Abstract; CRA)
modeline dayali, 6zgun, gok duyulu ve dusuk maliyetli bir egitim materyalleri seti gelistirmek ve bu materyallerin sinif
ve aile ortaminda kullanimina yénelik uygulanabilir bir cerceve sunmaktir. Arastirma, teori ile uygulama arasindaki
iliskiyi guglendirmeyi amagclayan tasarim temelli arastirma yaklagimi dogrultusunda yaratdimustar. Gelistirme sureci;
alan yazin incelemesi ve ihtiya¢ analizi, 6grenme c¢iktilari ile materyallerin eslestiriimesi, prototip tasarimi, uzman
gorusy, pilot uygulama ve yeniden dizenleme agsamalarindan olugan déngusel bir yapi igerisinde gergeklestiriimistir.
Materyaller, okul éncesi ve ilkokul matematik égretim programlarinda yer alan sayi, islemler, kesirler ve élgme
alanlarindaki 6grenme ¢iktilariyla iligkilendirilmisgtir. icerik gegerligi matematik egitimi, 6zel egitim ve okul éncesi
egitim alanlarindan uzmanlarin géruasgleriyle incelenmis; uygulanabilirlik ise bireysel ve klguk grup ortamlarinda
gergeklestirilen pilot uygulamalardan elde edilen gdzlem ve égretmen geri bildirimleri araciligiyla degerlendiriimistir.
Veriler betimsel analiz yoluyla incelenmis ve elde edilen bulgular dogrultusunda materyaller her déngude yeniden
dazenlenmigtir. Gelistirme sUreci sonunda sayl duyusu ve basamak degerini destekleyen Touch-and-Feel Abacus,
islem yonunu ayirt etme ve iglem akiciigini destekleyen Math Wheel, basamak degeri ve ¢ézimlemeyi destekleyen
Number Houses, parga-butin iligkisi ve denk kesirleri destekleyen Fraction Pizza, sayr dogrusu ve ileri-geri saymayi
destekleyen Math Train, para kullanimi, tahmin ve ginlik yagsam matematigini destekleyen Math Market ve sayi algisi
ile sembol-miktar eslestirmesini destekleyen Finger Math Cards olmak Uzere yedi 6zgiin materyal gelistirilmistir. Her
materyal hedeflenen é6grenme giktilari, baskin CRA asamasi, etkinlestirilen duyusal kanallar, uygulama basamaklari
ve farklilastirma segenekleri agisindan yapilandiriimigtir. Ayrica materyaller ile hedeflenen matematiksel beceriler
arasindaki iligkiyi gésteren bir eslestirme matrisi olugturulmus; somuttan soyuta gegisi destekleyen 40 dakikalik sinif
ici ders plani ve ailelerin gunlik yasamda uygulayabilecedi 15 dakikalik oyun temelli destek rutini dnerilmistir.
Materyallerde 6grencinin hatasini dgretmenden dogrudan yanit almadan fark etmesini ve duzeltmesini destekleyen
hata dostu geri bildirim ilkesi benimsenmistir. Gelistirilen materyal setinin, say algisindan basamak degerine, islem
akicihgindan kesir, dlgme ve gunluk yasam becerilerine uzanan matematiksel 6grenme alanlarini butdnlestiren ¢ok
duyulu ve yapilandiriimig bir destek modeli sundugu dustunulmektedir. Galismanin, diskalkuli tanisi almig veya risk
tasiyan o&grenciler igin geligtirilen materyallerin  etkililigini, kullanilabilirligini ve strdUrdlebilirligini  inceleyecek
gelecekteki deneysel arastirmalar icin uygulanabilir bir temel olugturmasi beklenmektedir.

Anahtar kelimeler: Diskalkuli, kodlama, oyunla 6gretim, 6gretim materyali, CRA 6gretim ydntemi, duyussal
ogretim
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ABSTRACT

Many daily activities, including shopping, planning time, taking measurements, managing money, and making routine
decisions, depend on basic mathematical competence. Dyscalculia is a neurodevelopmental difference that may cause
persistent difficulties in understanding numbers, establishing connections between symbols and quantities, comprehending
place value, and performing basic arithmetic operations. The literature emphasizes that these difficulties cannot simply be
explained by a lack of effort or motivation; rather, they may be associated with difficulties involving the integration of
symbolic and quantitative representations, working memory, visuospatial processing, and the use of effective calculation
strategies. The purpose of this study is to develop an original, multisensory, and low-cost educational material set based on
the Concrete—Representational-Abstract (CRA) model to support the mathematical skills of preschool and primary school
students diagnosed with or at risk of dyscalculia and to provide a practical framework for implementing these materials in
classroom and family settings. The research was conducted using a design-based research approach aimed at
strengthening the relationship between theory and educational practice. The development process followed a cyclical
framework consisting of literature review and needs analysis, learning outcome—material mapping, prototype design, expert
review, pilot implementation, and revision. The materials were aligned with learning outcomes related to numbers,
operations, fractions, and measurement in preschool and primary school mathematics curricula. Content validity was
examined through expert opinions from mathematics education, special education, and early childhood education.
Feasibility was evaluated through observations and teacher feedback obtained from pilot implementations conducted in
individual and small-group settings. The collected data were examined through descriptive analysis, and the materials were
revised at each development cycle based on the findings. As a result of the development process, seven original materials
were designed: Touch-and-Feel Abacus, supporting humber sense and place value; Math Wheel, supporting procedural
fluency and distinguishing operation direction; Number Houses, supporting place value and expanded notation; Fraction
Pizza, supporting part—whole relationships and equivalent fractions; Math Train, supporting the number line and forward and
backward counting; Math Market, supporting money use, estimation, and everyday mathematical skills; and Finger Math
Cards, supporting number perception and symbol—-quantity matching. Each material was structured according to its
targeted learning outcomes, dominant CRA stage, activated sensory channels, implementation steps, and differentiation
options. A mapping matrix was also developed to demonstrate the relationship between the materials and targeted
mathematical skills. In addition, a 40-minute classroom lesson plan designed to support a gradual transition from concrete
to abstract representations and a 15-minute daily play-based support routine for families were proposed. The materials
incorporated an error-friendly feedback principle, enabling students to recognize and correct their mistakes without
immediately relying on teacher intervention. Overall, the developed material set provides a structured and multisensory
support model integrating mathematical learning areas ranging from number perception and place value to procedural
fluency, fractions, measurement, and everyday mathematical skills. The study is expected to provide a practical foundation
for future empirical research investigating the effectiveness, usability, and sustainability of educational materials developed
for students diagnosed with or at risk of dyscalculia.

Keywords: Dyscalculia, coding, teaching through play, teaching material, CRA model, multisensory teaching
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DiZiN - INDEX

Yazar Dizini

Asuman Saglam Ak — 0051
Levent Akglin — 0025
Busranur Aksu — 0056

Sule Akti — 0028

Didem Albayrak — 0011
Saadet Altinagag — 0053
Aligir Ank — 0018, 0019

Elanur Arslan — 0029
Yasemin Arslan — 0039

Ayse Arslansoy — 0059
Fevziye Hulya Asgi — 0005
Hilal Boyraz Aslan — 0026
Yesim Glleg Aslan — 0058
Guldane Atmaca — 0055
Pelin Aydin — 0036

Beyza Bilgin — 0017

Esra Yilmaz Bilir — 0044

6zgur Can Cavdar — 0055
Hatice Bettil Cogkun — 0011
Gozde Demirbas — 0039
Adem Dogan — 0033, 0059
Handan Dogan — 0057

T.Oya Duran — 0014

Nur Banu Duran — 0052

Burcu Durmaz — 0015
Muhammet Hanifi Ercogkun — 0055
Yavuz Erdem — 0045, 0062
Saniye Nur Ergan — 0010
Abdulbaki Ergel — 0035
Abdulbaki Ergel — 0041, 0042
Sevval Rumeysa Ergin — 0017
Christin Forte — 0004

Emine Geng — 0056, 0058
Sena Gencel — 0013

Samet Gé¢ — 0017

Huseyin Yavuz Gékbayrak — 0027
Duygu Guiney — 0010

Mine Higkiran — 0030
Mehmet Akif inci — 0035, 0045
Giannis Karagiannakis — 0062
Yasemin Karahan — 0012
Volkan Karakegili — 0003
Gozdegul Arik Karamik — 0018, 0019
Fadime igcen Karasu — 0014
Tugba Kargin — 0028
Seydanur Kaya — 0026

Ebrar Kaya — 0037

Songul Kiligh — 0022

n7

Sebanur Kirangal — 0017
Kevser Kog — 0058

Zehra Kurt — 0063

Emily Magkonaki — 0062
Macid Ayhan Melekoglu — 0051

Yilmaz Mutlu — 0008, 0009, 0045, 0062

Gulgin Oflaz — 0014
Zeynep Gulgin Oktulmus — 0034
Sinan Olkun — 0036, 0039
Glhiz Pilten — 0054

Pusat Pilten — 0054

Kubra Polat — 0014, 0028
Canan Polater — 0047
Tansu Polater — 0047

Fatih Selim Sellim — 0037
Eylp Sevimli — 0058
Mustafa Sorkuncuk — 0030

ihsan Séylemez — 0007, 0008, 0009, 0045, 0062

Aydin Séylemez — 0040

Kubra Tung — 0005

Selen Tutlnci — 0038

Semih Ugar — 0035, 0045
Cigdem Nilufer Umar — 0016
Ozgur Gun Uyar — 00T

Betll Ebrar Yalgin — 0029

Ali Fuad Yasul — 0008, 0009, 0023
Furkan Yildirrm — 0025, 0029
Esra Yildiz — 0060

Emir Feridun Caligkan — 0023
Zekeriya Cam — 0006

Meryem Bahar Cavus — 0034
iclal Sude Getinkaya — 0013
Zlbeyde Ginar — 0058

Mustafa Cizmecioglu — 0043
Havva Kavurmaci Onalan — 0044
Ayse Tugba Oner — 0024, 0058
6zge Orgeler — 0012

Zeynep Gigdem Ozcan — 0013, 0057, 0058

Duygu Altayh &zgiil — 0026

Ali &zkaya — 0018, 0019
Yasemin Ozsoylar — 0020, 0038
Tufan Oztirk — 0011

T. Hatun Unal — 0014

Cemile Ustiin — 0044

Gulsiin Sahan — 0047

Nihan $ahinkaya — 0057, 0058
Asude Gulfen $ehit — 0050



DESTEKGILERIMIiZ -

OUR SUPPORTERS

Destekgilerimiz

Kongremizin hazirlanmasina ve bu kitabin yayimlanmasina katki sunan kurumlara tesekkur ederiz.
Destekgilerimiz, matematik é6grenme guclugu alanindaki ¢aligmalarin yayginlagmasina yayincilik,

teknoloji ve sivil toplum alanlarinda omuz vermektedir.

va/Vizetek

Yayincihik

@ SmartEx

Simon
SayS

Vizetek Yayincilik

YAYINCI - PUBLISHER

Vizetek Yayincilik, egitim bilimlerinden saglik bilimlerine, miahendislikten sosyal ve
besert bilimlere uzanan genis bir alanda akademik kitap yayimlayan bir yayinevidir.
Uluslararasi yayinevi belgesine sahip olan kurulug, kitaplarin yani sira bilimsel
dergiler de yayimlamakta; yazarlarina yazim kilavuzu, atif bulteni ve yayin sureci
destedi sunmaktadir.

Elinizdeki &zet kitabi Vizetek Yayincilk tarafindan yayimlanmistir. Kongremizin
bilimsel birikiminin kalici ve atif yapilabilir bir kaynaga dénismesindeki katkisi igin
tesekkur ederiz.

Smartex — Akilli Aigtirmalar

DESTEKCi - SUPPORTER

Smartex Akilll Aligtirmalar, ézel egitim alaninda gelistirilen bir dijital uygulama
platformudur. Uygulamanin kendi tanitimina gére elli farkl biligsel alanda Gg yuzden
fazla egzersiz seviyesi sunulmakta; igerikler &gretim ilkeleri goézetilerek
yapilandiriimaktadir.

Dijital araglarin  matematik 6grenme guglugunde nasil konumlandirilacag,
kongremizin gindem maddelerinden biridir. Smartkx ekibi bu yil “Dijital Dinyada
Ogrenme Guglukleri Uygulamalari ve SmartEx Akilli Aligtirmalar Ornegi” baglikl
panelle programimizda yer almaktadir.

Simon Says — Dikkat Odaklanma ve Yiiriiticu islevier

Programi
DESTEKGi - SUPPORTER

Program; nérobilim, yuratact iglevler, néroplastisite ve oyun temelli biligsel
mudahale yaklagimini esas alarak gelistirilmistir. Tamamen Tarkiye kdltarane ve
Turkge dil yapisina uygun sekilde yapilandirilmig olan Simon Says Programi; dikkat,
odaklanma, ¢alisma belledi, planlama, durtt kontroll, organizasyon becerileri ve
davranig dizenleme alanlarini desteklemeye yonelik uygulamalar icermektedir.

Program ayni zamanda terapétik iligkiyi guglendiren oyun temelli yapilandiriimig
etkinlikler, ev gorevleri, davranigsal pekistirme sistemleri ve yurutucl iglevleri
destekleyen noropsikolojik egzersizlerle zenginlestiriimistir.

Simon Says, IV. Uluslararasi Matematik Ogrenme Guclugu Kongresi'nin destekgileri
arasinda yer almaktadir; katkilari igin tegsekktr ederiz.
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IV. Uluslararast Matemartik

@grenme Giicligii Kongresi

Her ¢ocuk matematik grenebilir.

www.icmld.com
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