Ahi Evran Universitesi Kirgehir Egitim Fakiiltesi Dergisi Cilt 27, Say1 2, 2026

|

KEFAD

ISSN: 2147 - 1037

Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi

http://kefad.ahievran.edu.tr

Ozel Gereksinimli Ogrencilerin Problem Cézme Becerilerine Yonelik
Yapilan Tek Denekli Arastirmalarin incelenmesi

Hasan Hiiseyin Yildirim®

@ CrossMark

Alpaslan Karabulut?

MAKALE BIiLGILERI

Oz

DOI: 10.29299/kefad. 1681868

Yikleme: 22.04.2025
Diizeltme: 05.12.2025
Kabul: 27.12.2025

Anahtar Kelimeler:

Ozel Gereksinimli C)grenci,
Problem Cozme,
Tek Denekli Arastirma,

Dokiiman Incelemesi

Problem ¢6zme, bireyin akademik, mesleki ve sosyal yasam alanlarinda basarili tutumlar
sergilemesini dogrudan etkileyen onemli disiplinlerden biridir. Ayrica, matematiksel
problem ¢dzme siirecinin yalnizca matematik 6grenmenin bir amaci olmadigi, aym zamanda
hesaplama, tahmin etme ve analitik diisiinme gibi becerileri iceren temel bir ara¢ oldugu
vurgulanmaktadir. Bu ¢alismada, Tiirkiye’de 6zel gereksinimli 6grencilerle problem ¢6zme
iizerine gerceklestirilen tek denekli arastirmalar, yil, katilimci profili, katilima sayisi,
bagimsiz degiskenler, arastirma amaglari, kullanilan modeller, sosyal gegerlik alma durumu
ve veri analizi kriterleri dogrultusunda incelenmistir. 2009-2024 yillar1 arasinda yayimlanan
12 makale, nitel dokiiman analizi yontemi kullarilarak degerlendirilmistir. Bulgular,
calismalarin biiyitk Ol¢lide bagimsiz degisken baglaminda semaya dayali stratejilere
odaklandigini gostermektedir. Tek denekli arastirmalarda en yaygin kullamilan modelin
yoklama denemeli ¢oklu yoklama modeli oldugu belirlenmistir. Elde edilen sonuglar,
uygulanan tiim tek denekli miidahalelerin &zel gereksinimli bireylerin problem ¢6zme
becerileri iizerinde etkili oldugunu ortaya koymaktadir. Bu inceleme, alan yazinina katki
saglamakta ve daha giiclii kanitlar elde edebilmek amaciyla gelecekte daha fazla tek denekli

miidahale ¢alismasinin gerceklestirilmesi gerektigine isaret etmektedir.

1. Giris

Problem ¢6zme becerisi, bireyin akademik, mesleki ve
sosyal yasam alanlarinda basarili performans sergilemesini
dogrudan etkileyen 6nemli bir biligsel siirectir (Heppner &
Petersen, 1982). Matematik Ogretimi ile ilgilenen
arastirmacilar, matematik dersinin temel amacinin bireyleri
glnliikk yasamlarinda karsilagsabilecekleri problemleri
¢ozmeye  hazirlamak  oldugunu  vurgulamaktadir
(Fleischner vd. 1987; Kiiciikozyigit ve Ozdemir, 2017;
Ozkubat vd., 2022; Tai ve Lin, 2015). Bununla birlikte,
matematiksel problem ¢ézme siirecinin yalnizca matematik
Ogretiminin bir hedefi olmanin otesinde; hesaplama,
tahmin etme ve analitik diistinme gibi iist diizey biligsel
becerileri iceren temel bir siire¢ oldugu ifade edilmektedir.
Bu baglamda, problem ¢dzme siireci yalnizca matematik
O0greniminin temel hedeflerinden biri olarak degil, ayni
zamanda matematiksel diistinme ve kavrayisi gelistiren en
onemli araglardan biri olarak degerlendirilmektedir
(National Council of Teachers of Mathematics [NCTM],
2018).

Matematiksel problem ¢dzme, d6grencilerin problemde yer
alan bilgileri analiz etmelerini, bu bilgileri yorumlayarak

uygun islemleri belirlemelerini ve ¢6ziim siirecinin
asamalarini planlamalarini gerektiren biligsel bir siirectir.
Hem tipik gelisim gosteren bireyler hem de &zel
gereksinimli bireyler i¢in matematiksel problem ¢6zme
becerileri, akademik basari, mesleki yonelim ve toplumsal
yasama bagimsiz bir sekilde katilim agisindan kritik bir rol
oynamaktadir (Tai ve Lin, 2015).

Ozel gereksinimli bireyler, sahip olduklar1 farkl yetersizlik
tiirlerine gore smiflandirilmaktadir. Tiirkiye’de yiiriirliikte
olan yasal diizenlemeler dogrultusunda 6zel gereksinimli
bireyler; kas ve sinir sistemi yetersizlikleri, {istiin yetenek,
stiregen hastaliklar, gorme engellilik, ortopedik engellilik,
isitme engellilik, dil ve konusma giigliikleri, otizm
spektrum  bozuklugu, oOgrenme giicliigli, zihinsel
yetersizlik, duygusal ve davranis bozukluklar: ile dikkat
eksikligi ve hiperaktivite bozuklugu gibi kategorilerde
degerlendirilmektedir (Cakiroglu, 2016; Ozel Egitim
Hizmetleri Yonetmeligi [OEHY], 2018).

Matematiksel = problem  ¢6zme  siirecinde  basar:
saglanabilmesi i¢in 6zel gereksinimli bireylerin belirli
bilissel ve duyussal yeterliliklere sahip olmasi
gerekmektedir (Aydogdu ve Ayaz, 2008). Problem ¢6zme
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siirecini etkileyen bilissel yeterlilikler arasinda, matematik
kavramlarma iligkin bilgi, mantiksal diistinme ve akil
yliriitme becerisi, hafiza kapasitesi, hesaplama yetkinligi ve
tahmin yapma becerisi yer Duyussal
yeterlilikler ise problem ¢6zmeye yonelik isteklilik, 6z
gliven, stres ve kayg1 yonetimi, belirsizlikle basa ¢ikabilme,
problem durumlarina ilgi duyma, motivasyon ve basariya
yonelik i¢sel arzudur (Charles ve Lester, 1982). Bu bilissel
ve duyussal yeterliliklere sahip olan 6zel gereksinimli
ogrencilerin, matematiksel problem ¢6zme siireglerinde

almaktadir.

avantajli olduklar1 soylenebilir.

Literatiirde, uygun yontem ve stratejilerin kullanilmasi
halinde o6zel gereksinimli bireylerin problem ¢6zme
yeterliklerinin gelistigini ortaya koyan c¢ok sayida
aragtirma bulunmaktadir. Ornegin, yapilan ¢alismalar
semaya dayali ogretim stratejilerinin (Cook vd., 2020;
Jitendra, 2007; Jitendra vd., 2010; Jitendra ve Star, 2011;
Jitendra vd., 2017; Johnson ve Brawand, 2021) ve bilissel
strateji kullaniminin (Chung ve Tam, 2005; Iseman ve
Naglieri, 2011; Jitendra ve Star, 2011) 6zel gereksinimli
bireylerin problem ¢6zme becerilerini olumlu yo6nde
etkiledigini gostermektedir. Jitendra wve Star (2011)
tarafindan yiiriitiillen bir arastirmada, dogru yéntem ve
stratejilerin uygulanmasinin 6zel gereksinimli bireylerin
problem ¢6zme yeterliklerinin gelistirilmesinde kritik bir
rol oynadig: ortaya konmustur.

Tiirkiye’de  6zel gereksinimli Ogrencilere  yonelik
matematik  Ogretimi ile ilgili ¢esitli arastirmalar
bulunmakla birlikte, problem ¢6zme becerilerinin

incelendigi arastirmalara rastlanmamistir. Bu dogrultuda,
6zel gereksinimli bireylerin problem ¢ozme becerilerini
gelistirmeye yonelik miidahalelerin hangi baglamda ve
hangi amaglarla kullanildiginin belirlenmesi, arastirmaya
deger bir konu olarak 6ne ¢ikmaktadir. Bu miidahalelerin
sistematik bir sekilde incelenmesi, alan uzmanlarina,
aragtirmacilara ve egitimcilere 6nemli katkilar sunarak
ilgili alandaki bilimsel bilgi birikimini artirabilir. Ayrica,
elde edilen bulgular, egitim siireglerinin daha etkin bir
sekilde yapilandirilmasina olanak saglayarak
uygulamacilarin pedagojik yaklagimlarimi gelistirmelerine
yardimai olabilir. Bu ¢ergevede, arastirmanin temel amaci,
Tiirkiye’de 6zel gereksinimli bireylerin matematik
problemi ¢dzme becerilerine yonelik miidahaleleri ele alan
ve tek denekli arastirma yonteminin kullanildig: akademik

caligsmalar1 incelemektir.
2. Yontem
2.1. Desen

Bu arastirma, 0Ozel gereksinimli Ogrencilerin problem
¢ozme becerilerine yonelik olarak tek denekli arastirma
yonteminin kullanildigi bilimsel makalelerin incelenmesini
amaglamaktadir. Calisma, nitel aragtirma yontemlerinden
biri olan teknigi
gerceklestirilmistir. Nitel arastirma, bireylerin algilarinin
ve olaylarin dogal baglamlar: i¢inde biitiinciil ve gercekgi
bir gsekilde aragtirma

dokiiman  analizi kullanilarak

incelenmesine odaklanan bir

yaklagimidir. Bu tiir arastirmalarda veriler; miilakatlar,
dokiimanlar ve gozlemler araciligiyla toplanmaktadir
(Creswell, 2012; Patton, 2002; Yildirim ve Simsek, 2018).
Dokiiman analizi ise yazili kaynaklarin sistematik ve titiz
bir bicimde incelenmesine dayanan bir nitel arastirma
yontemidir.

Dokiiman analizi, arastirilmasi amaglanan olgu veya
olgulara iliskin bilgi iceren yazili materyallerin sistematik
bir sekilde incelenmesini kapsayan bir yontemdir. Bu
yontem, bireylere veya kurumlara dogrudan erisimin
miimkiin olmadigr durumlarda veri toplama siirecini
kolaylastirmaktadir. Dokiiman analizi, basil1 ve elektronik
kaynaklar da dahil
incelenmesini ve degerlendirilmesini icermektedir. Nitel
arastirma kapsaminda kullanilan diger yontemlerde

olmak {izere tiim belgelerin

oldugu gibi, dokiiman analizi de verilerin ayrintili bir
sekilde incelenmesi ve yorumlanmasi yoluyla anlam
olusturmayi, arastirilan konuya iliskin derinlemesine bir
ampirik  bilgi
amagclamaktadir (Yildirim ve Simsek, 2018). Corbin ve

kavrayis gelistirmeyi ve iiretmeyi

Strauss'un (2008) belirttigi {izere, dokiiman analizi
sistematik bir yaklasim cercevesinde gergeklestirilmelidir.

2.2. Orneklem

Arastirmanin evreni, 2009 ve 2024 yillar1 arasinda
hazirlanmis matematik problemi
yonelik miidahaleleri ele alan tek denekli arastirma
yonteminin kullanildi1$1 makalelerden olusmaktadir. S6z
konusu yillar,
egilimlerini belirlemek amaciyla segilmistir. Bu anlamda
toplam 12 makaleye ulasilmistir. Ulasilan 12 makale
aragtirmanin 6rneklemini olusturmustur.

¢ozme becerilerine

alandaki c¢alismalarin son yillardaki

2.3. Islem

Arastirmanin bu asamasinda, literatiir taramasi Google
Akademik, Web of Science, Education, EBSCOhost,
Resources Information Center (ERIC), ULAKBIM ve
Psychological Abstracts Index (PsycINFO) veri tabanlar
kullanilarak  gergeklestirilmistir.

Tarama  siirecinde

"problem ¢6zme," "Gzel
"matematik becerileri" gibi anahtar kelimeler Tiirkce ve
Ingilizce olarak kullailmistir. inceleme sonucunda tam
metnine ulasilamayan, kullanim izni kisith olan ve nitel
arastirma kapsaminda yer alan ¢alismalar degerlendirme
dis1 birakilmis; toplamda 12 ¢alisma arastirma kapsamina
dahil edilmistir. Ayrica ilgili alanda hazirlanmis tezlerin
yayimlanmis makaleleri bulunuyorsa, bu arastirmada tez
yerine s6z konusu makaleler degerlendirmeye alinmuisgtir.
Elde edilen akademik makaleler incelenerek indirildikten
kiinye bilgileri, arastirma konusu, yo6ntemi,
orneklem ozellikleri teknikleri agisindan
siniflandirilmis ve sistematik bir bigcimde diizenlenmistir.

gereksinimli  bireyler" ve

sonra,
ve analiz

2.4. Veri Analizi

Bu aragtirmada incelenen makaleler, betimsel analiz
yontemi kullanilarak degerlendirilmistir. Betimsel analiz
yontemi, elde edilen verilerin sistematik ve agik bir sekilde
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tanimlanmasini, bu tarumlamalarin yorumlanmasini ve
neden-sonug iligkileri cercevesinde anlamli sonuglara
ulasilmasini icermektedir (Yildirim ve Simsek, 2018). Bu
dogrultuda, arastirmacilar c¢alismanin amacma uygun
olarak incelenen makaleleri degerlendirmek amaciyla bir
“Inceleme Formu” gelistirmistir.

Formun olusturulma stirecinde, ilgili literatiir taranarak
benzer arastirmalarda kullanilan veri toplama araglari
incelenmis ve bu dogrultuda yapilandirilmis bir 6l¢iim
aract gelistirilmistir. S6z konusu formda makalelerin
yayimlandigt say1sl,
degiskenler, arastirmanin amaglari, kullanilan modeller,
sosyal gecerlik durumu ve veri analizine iligkin bilgiler yer

yazari, yil, katilimal bagimsiz

almaktadir. Incelenen makalelerden elde edilen veriler
ylizde
gerceklestirilmis; elde edilen bulgular tablolar halinde
sunularak yorumlanmistir. Veri toplama ve analiz siiregleri
boyunca arastirmacilar, yiiz yiize ve gevrimigi goriintiilii
goriismeler araciligiyla is birligi icinde g¢alisarak siirecin
glvenilirligini artirmistir.

dogrultusunda  frekans ve hesaplamalar1

2.5. Kodlayicilar Arast Giivenirlik

Arastirma kapsaminda, kodlayicilar arasi giivenirlik
analizi, [Goriis Birligi / (Goriis Birligi + Goriis Ayriligi)] x
100 formiilii kullamilarak hesaplanmistir (Gwet, 2014).
Gergeklestirilen giivenirlik analizi sonucunda, kodlayicilar
gorlis  birligi oranmmin %100 oldugu
belirlenmistir. Bu sonug, arastirma bulgularimin
tutarliligimi ve kodlama stirecinin yiiksek giivenilirlige
sahip oldugunu gostermektedir.

arasindaki

3. Bulgular

Bu boliimde Tiirkiye’de 6zel gereksinimli olan bireylerin
problem ¢6zme becerilerine yonelik tek denekli aragtirma
yonteminin kullanildig1 makalelerden elde edilen verilere
yonelik bulgu ve yorumlara yer verilmistir.

3.1. Yaymn Yl

Tablo 1 incelediginde problem ¢ozme ile ilgili yapilan tek
denekli makale calismalarmun yillara gore degistigi
goriilmektedir. Ozel gereksinimli olan bireylere yonelik
problem ¢ozme ile ilgili ¢alismalar en ¢ok 2020 yilindan
sonra (7) ve en az ¢alisma ise 2010 dncesinde (1) yapilmustir.

2010 et ek - 1

Sekil 1. Ozel gercksinimli G§rencilerin  problem ¢ozme
becerilerine yonelik tek denekli arastirma yonteminin kullamldig
makalelerin yayin yil

3.2. Tam

Arastirmalarin katilimcilarmin tanilari incelendiginde en
¢ok calisilan grup zihin engelli 6grenciler (8) ve en az
calisilan grup ise gérme engelli 6grenciler (1) olmustur.

Sekil 2. Ozel gercksinimli grencilerin  problem ¢ozme

becerilerine yonelik tek denekli aragtirma yonteminin kullamldig
makalelerdeki katilimcr tamlar

Gorme Engelli

3.3. Katilimct Sayist

Tablo 1’de yer alan arastirmalardaki katilimer sayisi
incelendiginde agirlikli olarak 3 6grenci ile calisildigy, en az
katilimer olan arastirma (1) ve en ¢ok katilimeinin oldugu
aragtirmada ise (6) katiimcinin oldugu goriilmektedir.

6
- 1
—
En Fazla En Az

Sekil 3. Ozel gercksinimli Ggrencilerin  problem ¢ozme
becerilerine yonelik tek denekli arastirma yonteminin kullamldig
makalelerdeki katilimci sayilary

3.4. Arastirma Modeli

Aragtirmalarda  kullanilan modeller incelendiginde
aragtirmalarin yedisinde yoklama denemeli ¢oklu yoklama
modeli ve besinde ise yoklama evreli ¢oklu yoklama modeli

kullanildig1 goriilmektedir.

Sekil 4. Ozel gercksinimli Ggrencilerin  problem ¢ozme
becerilerine yonelik tek denekli arastirma yonteminin kullamildig
makalelerde kullanilan aragtirma modelleri

Yoklama Evreli

3.5. Bagimsiz Degiskenler

Yapilan tek denekli arastirmalarda kullanilan bagimsiz
degiskenler incelendiginde, arastirmacilarin agirlikli olarak
semaya dayali Ogretim stratejilerinin (6) kullanildig:
goriilmektedir.

3.6. Sosyal Gegerlik

Tablo 1'de goriildiigii tiizere tek denekli arastirma
yonteminin kullanildig1 arastirmalarin sadece besinde
sosyal gecerlik verisi alindig1 diger yedi arastirmada ise
sosyal gecerlik verisi alinmadig1 goriilmektedir.

3.7. Veri Analizi
tamaminda

Veri analizi bolimiinde, arastirmalarin

verilerin gorsel olarak analiz edildigi goriilmektedir.

724



H. H. Yildurim ve A. Karabulut

Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi Cilt 27, Say1 2, 2026

Tablo 1.

Orneklemi olusturan ozel gereksinimli 6grencilerin problem ¢ozme becerilerine yonelik tek denekli arastirma yonteminin kullanildig makaleler

Yazarve Yl ~ Katilimcilarin Bagimsiz Degisken Amag Kullamlan Sosyal Analiz
Tanist Model Gegerlik
Tuncer, 2009  Gorme Engelli SDSMPCS Semaya dayali s6zlii matematik problemi ¢6zme stratejisinin problem ¢6zme DA, YD, CYM Gorsel
becerisindeki etkililigi Analiz
Karabulut, Zihin Engelli SDSMPCS Semaya dayali problem ¢6zme stratejisinin problem ¢dzme performanslarina DA, YECYM, Gorsel
vd., 2015 etkisi YM Analiz
Kasap ve Otizm Semaya Dayali Effects of a schema approach for the achievement of the verbal mathematics DA, YD, CYM X Gorsel
Ergenekon, Spektrum Yaklagim problem-solving skills in individuals with autism spectrum disorders Analiz
2017 Bozuklugu
Tufan ve Zihin Engelli Semaya Dayali Semaya dayali strateji ve kendini izleme stratejisi 6gretiminin s6zel matematik DA, YD, CYM Gorsel
Aykut, 2018 Strateji problemi ¢6zme performanslarina etkisi Analiz
ve Kendini {zleme
Stratejisi
Karabulut &  Zihin Engelli Anla ve Coz Effect of “Understand and Solve!” strategy instruction on mathematical problem DA, YD, CYM X Gorsel
Ozmen, 2018 Stratejisi solving of students with mild intellectual disabilities Analiz
Karabulut Zihin Engelli Reader Examining the effectiveness of reader strategy in intellectually disabled DA, YD, CYM Gorsel
vd., 2021 Stratejisi students” mathematical problem solving Analiz
Ozkubat Zihin Engelli STAR Investigating the effectiveness of STAR strategy in math problem solving DA, YD, CYM Gorsel
Vd., 2021 Stratejisi Analiz
Baglama Zihin Engelli Bilgisayar Tabanl The effects of computer-based video modelling on teaching problem-solving DA, YD, CYM Gorsel
vd., 2022 Video Model skills to students with intellectual disabilities Analiz
Yontemi
Yikmis & Zihin Engelli TouchMath Teknigi The effectiveness of TouchMath technique in teaching problem solving skills to DA, YD, CYM Gorsel
Terzioglu, students with intellectual disability Analiz
2022
Yasar & Otizm Semaya Dayali Otizm spektrum bozuklugu olan 6grencilere toplama ve ¢ikarma problemlerinin DA, YECYM, X Gorsel
Yikmis, 2023  Spektrum Ogretim Stratejisi ¢6zme becerisinin 6gretiminde semaya dayali 6gretim stratejisinin etkililigi YM Analiz
Bozuklugu
Karaaslan &  Zihin Engelli Etkilesim Unitesi Effectiveness of the interaction unit method in teaching addition and subtraction DA, YD, CYM X Gorsel
Yikmus, 2024 Yontemi problem-solving skills to students with intellectual disability Analiz
Giilsiim Sen ~ Ogrenme Semaya Ozel 6grenme giigliigii olan dgrencilerin matematik problemi ¢6zme DA, YD, CYM X Gorsel
& Yikmus, Giigliigii Dayali Ogretim becerilerinde semaya dayali 6gretim stratejisinin etkililigi Analiz
2024 Stratejisi

Not. DA: Denekler Arasi, YD: Yoklama Denemeli, CYM: Coklu Yoklama Modeli, YECYM: Yoklama Evreli Coklu Yoklama Modeli, YM: Yoklama Modeli, SDSMPCS: Semaya Dayal1 Sozlii Matematik Problemi C6zme Strateji
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4. Tartisma

Bu calismada, 6zel gereksinimli bireylerin problem ¢dzme
becerilerine yonelik olarak tek denekli arastirma yonteminin
kullamildig1 akademik makaleler incelenmistir. Calismaya,
belirlenen kriterleri karsilayan ve Google Akademik, Web of
Science, Education, EBSCOhost, Resources Information
Center (ERIC), ULAKBIM ve Psychological Abstracts Index
(PsycINFO) veri tabanlarinda tespit edilen toplam 12 makale
dahil
katihmalarin yas ve cinsiyet dagilimi, toplam katilimc
sayisi, bagimsiz degiskenler, arastirma amaglari, sosyal
gecerlik verilerinin toplanma durumu ve veri analiz
yontemleri agisindan incelenmistir. Son 15 yil iginde 6zel
gereksinimli bireylerin problem ¢6zme becerileri {izerine
gergeklestirilen tek denekli arastirmalardan yalnizca 12
makaleye wulasilmasi, bu alandaki c¢alismalarmn smirl
oldugunu gostermektedir. Bu dogrultuda, 6zel gereksinimli
bireylerin problem ¢6zme becerilerine ynelik arastirmalarin

edilmistir. Bu makaleler; yaymmlandiklar1 yil,

artirilmasinin gerekli oldugu sonucuna varilmaktadir.

Horner ve digerleri (2005) tarafindan gergeklestirilen bir
arastirmada, tek denekli calismalarin giivenilir kabul
edilebilmesi igin yontemsel agidan karsilanmasi gereken
yedi temel kalite gostergesi belirlenmistir. Bu baglamda
incelenen makalelerden yedisinde, Horner ve digerleri
(2005) oOnerdigi kalite gostergelerinden biri olan sosyal
gegcerlik verisinin toplanmadig1 tespit edilmistir. Buna ek
olarak, Odom ve digerleri (2005), bir arastirmanin kalite
diizeyi arttikca hem arastirmacilarin hem de okuyucularn
¢alismanin bulgularina duydugu giivenin de artacagini
vurgulamaktadir. Bu cergevede, 6zel gereksinimli bireylerin
problem ¢6zme becerilerine yonelik gergeklestirilen tek
denekli arastirmalarin, gecerlik gibi kalite
gostergelerini karsilamast ve yiiksek kalitede bilimsel
standartlara uygun sekilde yiiriitiilmesi gerekmektedir.

sosyal

Bu arastirmada incelenen makalelerde kullanilan bagimsiz
degiskenler analiz edildiginde, semaya dayali &gretim
stratejisinin 6ne ¢iktig1 goriilmektedir. Polya (1957), bir
problemin geometrik nitelikte olmasa dahi sekil cizilerek
temsil edilebilecegini ve bu gorsellestirme siirecinin problem
¢bzme asamalarinda kritik bir rol oynadigini belirtmistir.
Literatiirde yapilan arastirmalar, semaya dayali stratejilerin
kullanimimnin 6zel gereksinimli bireylerin problem ¢6zme
becerilerini gelistirdigini ve problem ¢6zme siireclerinde
daha yiiksek performans sergilemelerini sagladigin ortaya
koymaktadir (Jitendra vd. 2002; Van Garderen, 2007).
Ayrica, semaya dayali 6gretim stratejilerinde gerceklestirilen
gorsellestirmenin Ogrencilerin dikkatini cekme, mevcut
bilgilerini organize etme ve problemde yer alan somut
ifadeler ile soyut kavramlar arasinda baglanti kurma
noktasinda etkili oldugu cesitli calismalarla desteklenmistir
(Karabulut ve Ozmen, 2018). Bu dogrultuda, semaya dayali
Ogretim  stratejisinin  problem  ¢dzme  siireglerinde
kullanilmast, gereksinimli  bireylerin matematik
Ogrenme siireglerine dnemli bir katk: saglayabilir.

ozel

Bu arastirmada, 6zel gereksinimli bireylerin problem ¢6zme
becerilerine yonelik olarak tek denekli arastirma yénteminin
kullanild11 makaleler incelenmis ve elde edilen bulgular
dogrultusunda uygulamaya ve gelecekteki arastirmalara
yonelik  cesitli  Oneriler = sunulmustur.  Gelecekte
gerceklestirilecek aragtirmalar kapsaminda, ozel
gereksinimli bireylerin problem ¢6zme becerilerini ele alan
calismalarda yalnizca tek denekli arastirma yontemiyle
siirll kalmayip, nicel ve nitel arastirma yodntemlerinin
kullanildig1 calismalarin da incelenmesi Onerilmektedir.
Bunun yaninda problem ¢6zme becerilerinin gelistirilmesine
yonelik olarak Reader Strategy ve STAR Strategy gibi
yapilandirilmis 6gretim stratejilerinin uygulanmasima dayal
deneysel calismalarin yiiriitiilmesi &nerilmektedir. Ayrica,
bu alandaki literatiirti kapsamli bir sekilde degerlendirmek
amaciyla meta-analiz yontemi kullanilabilir.

Uygulamaya yonelik olarak, problem ¢6zme siirecine iliskin
ylriitiilen arastirmalarda kullamilan yontem ve stratejiler
temel aliarak, 6gretmenler ve diger paydaslar igin egitim ve
miidahale programlar1 gelistirilebilir. Bu tiir programlar,
0zel gereksinimli bireylerle ¢alisan 6gretmenlerin mesleki
gelisimini  destekleyerek problem ¢6zme becerilerini
Ogretme siireclerini iyilestirebilir. Ek olarak, bu tiir egitim ve
etkin bir sekilde hayata
gecirilebilmesi i¢in okul-iiniversite is birligi saglanarak
akademik ve uygulamali galismalarin entegrasyonu tesvik
edilebilir.

miidahale programlarmnin

Bu arastirmanin smurliligi, gerceklestirilen literatiir tarama
stirecinde bazi ¢alismalarin gézden kagma olasiligidir. Bu
durum, c¢alismanin bulgularmin  mevcut
tamamini kapsama derecesini sinirlayabilecek bir faktor
olarak degerlendirilmektedir.

literatiiriin

Etik Bildirim "Yiiksekogretim
Kurumlar: Bilimsel Arastirma ve Yaymn Etigi Yonergesi"
kapsaminda belirtilen etik kurallara titizlikle
uyulmustur. Yonergenin ikinci boliimii olan "Bilimsel
Aragtirma ve Yayn Etigine Aykir1 Eylemler" baghg: altinda
yer alan herhangi bir etik ihlal gergeklestirilmemistir.
Aragtirmada, nitel analiz tekniklerinden biri olan dokiiman
analizi yontemi kullanilmis olup, herhangi bir insan denegi

Bu calismada,

tim

ile dogrudan calisma yapilmamistir. Bu nedenle, arastirma
tasarimi etik kurul izni gerektiren bir yapiya sahip degildir.

Yazar Katkilar Calismanin  tim  bolimlerinde

yazarlarin katkilar1 esit seviyede olmustur.

Finansman : Bu calismada finansal bir destek
alinmamugtr.
Cikar Catismasi : Bu ¢alismada yazarlar arasinda veya

herhangi bir kurum ya da kurulusla herhangi bir ¢ikar
catismasi bulunmamaktadir.

Veri Erisilebilirligi : Verilerin erisilebilirligi

¢alismanin yazarlarindan izin alinmasi gerekmektedir.
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Problem-solving is a necessary discipline that directly affects the individual's successful
attitudes in academic, professional, and social life areas. Moreover, it is emphasized that
mathematical problem solving is a goal of learning mathematics and an essential tool that
includes skills such as calculation, estimation, and analytical thinking. This study analyzed
single-subject studies on problem-solving with students with special needs in Tiirkiye in
terms of the year, participant profile, number of participants, independent variables,
research objectives, models used, social validity, and data analysis criteria. Twelve articles
published between 2009 and 2024 were analyzed using the qualitative document analysis
method. The findings show that the studies primarily focused on schema-based instructions
in the context of the independent variable. It was determined that the most used model in
single-subject studies was the multiple probes with probe trial model. The results revealed
that all single-subject interventions effectively improved the problem-solving skills of
individuals with special needs. This review contributes to the literature and points out that
more single-subject intervention studies should be conducted to obtain more substantial

evidence.

1. Introduction

Problem-solving ability is an important cognitive process
that directly affects an individual's successful performance
in their academic, professional, and social life (Heppner &
Petersen, 1982). Researchers interested in mathematics
education emphasize that the fundamental goal of
mathematics education is to prepare individuals to solve
problems they may encounter in their daily lives
(Fleischner et al., 1987; Kiiciikozyigit & Ozdemir, 2017;
Ozkubat et al., 2022; Tai & Lin, 2015). However, it is stated
that the mathematical problem-solving process is not
merely an objective of mathematics education but also a
fundamental process that involves higher-level cognitive
skills such as calculation, estimation, and analytical
thinking. In this context, the problem-solving process is
considered not only as one of the fundamental goals of
mathematics learning but also one of the most important
tools for developing mathematical thinking and
understanding (National Council of Teachers of
Mathematics [NCTM], 2018).

Mathematical problem solving is a cognitive process that
requires students to analyze the information in the
problem, determine the appropriate operations by
interpreting this information, and plan the stages of the

solution process. Mathematical problem-solving skills play
a critical role in the lives of both typically developing
individuals and individuals with special needs with respect
to academic achievement, career orientation, and
independent participation in social life (Tai and Lin, 2015).

Individuals with special needs are classified according to
the different types of disabilities they have. In accordance
with the legal regulations in force in Tiirkiye, individuals
with special needs are assessed in categories such as muscle
and nervous system impairments, giftedness, chronic
illnesses, visual impairment, orthopedic impairment,
hearing impairment, language and speech difficulties,
autism spectrum disorder, learning difficulties, intellectual
disability, emotional and behavioral disorders, and
attention deficit and hyperactivity disorder (Cakiroglu,
2016; Special Education Services Regulation [OEHY], 2018).

In order to achieve success in the mathematical problem-
solving process, individuals with special needs must
possess certain cognitive and affective competencies
(Aydogdu and Ayaz, 2008). Cognitive competencies that
influence the problem-solving process include knowledge
of mathematical concepts, logical thinking and reasoning
skills, memory capacity, calculation proficiency, and
estimation  skills.  Affective competencies include
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motivation for problem solving, self-confidence, stress and
anxiety management, coping with uncertainty, interest in
problem situations, motivation, and internal desire for
success (Charles and Lester, 1982). It can be said that
students with special needs who possess these cognitive
and affective competencies have an advantage in

mathematical problem-solving processes.

The literature contains numerous studies showing that the
problem-solving competencies of individuals with special
needs develop through the use of appropriate pedagogical
strategies. For example, studies have shown that schema-
based instructions (Cook et al., 2020; Jitendra, 2007; Jitendra
et al., 2010; Jitendra and Star, 2011; Jitendra et al., 2017;
Johnson and Brawand, 2021) and the use of cognitive
strategies (Chung and Tam, 2005; Iseman and Naglieri,
2011; Jitendra and Star, 2011) positively affect the problem-
solving skills of individuals with special needs. A study
conducted by Jitendra and Star (2011) revealed that the
application of appropriate methods and strategies plays a
critical role in

developing the problem-solving

competencies of individuals with special needs.

Although there are various studies on mathematics
education for students with special needs in Tiirkiye, a lack
of research specifically examining problem-solving skills
remains. In this context, determining the context and
purposes of interventions aimed at developing the
problem-solving skills of individuals with special needs
emerges as a topic worthy of research. A systematic
these
significantly to field experts, researchers, and educators,
thereby increasing the scientific knowledge base in the
relevant field. Furthermore, the findings may enable the
more effective structuring of educational processes,
thereby helping practitioners improve their pedagogical
approaches. Within this framework, the main objective of
the study is to examine academic studies conducted in
that
mathematical problem-solving skills of individuals with
special needs and that use single-subject research methods.

examination of interventions can contribute

Tiirkiye address interventions targeting the

2. Method
2.1. Design

This study aims to examine scientific articles that use
single-subject research methods to investigate problem-
solving skills in students with special needs. The study was
conducted using the document analysis technique, a
prominent research method. Qualitative
research is a research approach that focuses on examining
individuals' perceptions and events in a holistic and
realistic manner within their natural contexts. In such
studies, data are collected through interviews, documents,
and observations (Creswell, 2012; Patton, 2002; Yildirim &
Simsek, 2018). Document analysis, as a qualitative research
method, involves the and meticulous
examination of written materials to provide in-depth
information about the phenomena under investigation.

qualitative

systematic

This method facilitates the data collection process in
situations where direct access to individuals or institutions
possible.
examination and evaluation of all documents, including
printed and electronic sources. As with other methods used
in qualitative research, document analysis aims to create
meaning, develop an in-depth understanding of the subject
under investigation, and produce empirical knowledge
through detailed examination and interpretation of data
(Yildirrm and Simsgek, 2018). As stated by Corbin and
Strauss (2008), document analysis should be conducted
within a systematic approach.

is not Document analysis involves the

2.2. Sample

The population of the study consists of articles that used
the single-subject research method to address interventions
targeting mathematics problem-solving skills prepared
between 2009 and 2024. These years were selected to
determine current trajectories in studies in the field. In this
sense, a total of 12 articles were found. The 12 articles
identified constituted the sample of the study.

2.3. Procedure

At this stage of the study, the literature review was
conducted using the Google Scholar, Web of Science,
Education, EBSCOhost, Education Resources Information
Center (ERIC), ULAKBIM, and Psychological Abstracts
Index (PsycINFO) databases. Keywords such as “problem
with  special
“mathematical skills” were used in both Turkish and
English during the search process. Studies that could not be
accessed in full text, had restricted usage rights, or were
qualitative in nature were excluded from the evaluation; a
total of 12 studies were
Furthermore, if published articles were available for theses
prepared in the relevant field, these articles were evaluated
in this study instead of the theses. After the retrieved
they were
in terms

solving”,  “individuals needs”, and

included in the research.

articles were reviewed, classified and

systematically organized of bibliographic
information, research topic, method, sample characteristics,

and analysis techniques.
2.4. Data Analysis

The articles examined in this study were evaluated using
the descriptive analysis method. Descriptive analysis
involves the systematic and explicit description of the data
obtained, the interpretation of these descriptions, and the
meaningful within  the
framework of cause-and-effect relationships (Yildirim &
Simsek, 2018). Accordingly, the researchers developed a
“Review Form” to evaluate the articles examined in line
with the purpose of the study.

derivation of conclusions

During the development of the form, the relevant literature
was reviewed, and data collection tools used in similar
studies were examined. Based on this process, a structured
measurement tool was developed. The form included
information regarding the authors of the articles, year of

730



H. H. Yildirum and A. Karabulut

Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 2, 2026

publication, number of participants, independent
variables, research aims, models used, social validity status,
and data analysis procedures. In accordance with the data
obtained from the reviewed articles, frequency and
percentage calculations were conducted; the findings were
presented in tables and interpreted accordingly.
Throughout the data collection and analysis processes, the
researchers worked collaboratively through face-to-face
and online video meetings, thereby enhancing the
trustworthiness of the process.

2.5. Inter-Coder Reliability

Within the scope of the research, inter-coder reliability
analysis was calculated using the formula [Consensus /
(Consensus + Disagreement)] x 100 (Gwet, 2014). The
reliability analysis revealed that the agreement rate among
coders was 100%. This result indicates the consistency of
the research findings and the high reliability of the coding
process.

3. Results

This section presents the findings and interpretations of the
data obtained from articles using single-subject research
methods on the problem-solving skills of individuals with
special needs in Tiirkiye.

3.1. Publication Year

An examination of the studies revealed that the number of
single-subject article studies related to problem solving
varied across the years. The greatest number of studies on
problem solving for individuals with special needs were
conducted after 2020 (7), and the fewest were conducted
before 2010 (1).

Before 2010 - 1

Figure 1. Articles published by year that used skill-oriented
single-subject research methods to examine problem-solving skills
of students with special needs.

3.2. Diagnosis

When examining the diagnostic categories of the research
participants, the most studied group was students with
intellectual disabilities (8), and the least studied group was
students with visual impairments (1).

Figure 2. Participant diagnoses reported in articles that used
skill-oriented single-subject research methods to examine
problem-solving skills of students with special needs.

Visual impairments

3.3. Number of Participants

When examining the number of participants in the studies,
it is seen that studies were predominantly conducted with
3 students, with the study having the fewest participants
(n=1) and the study having the most participants (n=6).

6
- 1
——
The The

maximum minimum
number of number of

Figure 3. Number of participants reported in articles that used
skill-oriented single-subject research methods to examine
problem-solving skills of students with special needs.

3.4. Research Model

When examining the models used in the studies, seven
studies employed a multiple-probe design with probe
trials, while five utilized a multiple-probe design with
probe phases.

Probe phase

Figure 4. Research models used in articles that employed skill-
oriented single-subject research methods to examine problem-
solving skills of students with special needs.

3.5. Independent Variables

When examining the independent variables used in the
single-subject studies, it is that
predominantly used schema-based instructions (6).

seen researchers

3.6. Social Validity

As seen in Table 1, social validity data was collected in only
five of the studies that used the single-subject research
method, while social validity data was not collected in the
other seven studies.

3.7. Data Analysis

In the data analysis section, it is seen that the data was
analyzed visually in all of the studies.
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Table 1.

Sample characteristics of individuals with special needs in articles that used skill-oriented single-subject research methods to examine problem-solving skills

Author and Type of Number of Independent Variable Purpose of the Study Research Model Social Analysis

Year Disability Participants Validity

Tuncer, 2009 Visual 3 Diagram-Based Oral The effectiveness of a diagram-based oral mathematics problem- Trial-Based Multiple Probe Design Visual

Impairments Mathematics ~ Problem-  solving strategy. Across Participants Analysis

Solving Strategy

Karabulut, et Intellectual 1 Diagram-Based Oral  The effect of a diagram-based problem-solving strategy on students’” Multiple = Probe  Design  Across Visual

al., 2015 Disability Mathematics ~ Problem-  performance. Participants Analysis
Solving Strategy

Kasap and  Autism 3 Diagram-Based Effects of a schema-based approach on verbal mathematics problem-  Trial-Based Multiple Probe Design X Visual

Ergenekon, Spectrum Approach solving skills in individuals with autism spectrum disorder Across Participants Analysis

2017 Disorder

Tufan and Intellectual 3 Diagram-Based Strategy  The effect of a diagram-based strategy combined with self-monitoring ~ Trial-Based Multiple Probe Design Visual

Aykut, 2018 Disability and Self-Monitoring  strategy instruction on verbal mathematics problem-solving  Across Participants Analysis
Strategy performance.

Karabulut &  Intellectual 3 Understand and Solve!  Effects of “Understand and Solve!” strategy instruction on  Trial-Based Multiple Probe Design X Visual

Ozmen, 2018 Disability Strategy mathematical problem-solving skills of students with mild intellectual ~ Across Participants Analysis

disabilities

Karabulut et Intellectual 3 Reader Examining the effectiveness of the reader strategy on mathematical  Trial-Based Multiple Probe Design Visual

al., 2021 Disability Strategy problem-solving skills of students with intellectual disabilities Across Participants Analysis

Ozkubatetal,  Intellectual 3 STAR Investigating the effectiveness of the STAR strategy on mathematical — Trial-Based Multiple Probe Design Visual

2021 Disability Strategy problem-solving skills Across Participants Analysis

Baglama et al, Intellectual 6 Computer-Based Video  The effects of computer-based video modeling on problem-solving  Trial-Based Multiple Probe Design Visual

2022 Disability Modeling Method skills of students with intellectual disabilities Across Participants Analysis

Yikmig &  Intellectual 3 TouchMath Technique The effectiveness of the TouchMath technique in teaching problem-  Trial-Based Multiple Probe Design Visual

Terzioglu , Disability solving skills to students with intellectual disabilities Across Participants Analysis

2022

Yasar &  Autism 4 Diagram-Based Teaching  Examining the effectiveness of a diagram-based teaching strategy for =~ Multiple =~ Probe  Design  Across X Visual

Yikmus , 2023 Spectrum Strategy teaching problem-solving skills to students with autism spectrum  Participants Analysis

Disorder disorder
Karaaslan &  Intellectual 3 Interaction Unit Method The effectiveness of the interaction unit method in teaching addition — Trial-Based Multiple Probe Design X Visual
Yikmus, 2024 Disability and subtraction problem-solving skills to students with intellectual ~ Across Participants Analysis
disabilities
Giilstim Sen &  Learning 3 Diagram-Based Teaching  Examining the effectiveness of a diagram-based teaching strategy on ~ Trial-Based Multiple Probe Design X Visual
Yikmus, 2024 Disability Strategy mathematical problem-solving skills of students with specific learning ~ Across Participants Analysis

disabilities

732
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4. Discussion

This study examined academic articles that used single-
subject research methods to investigate the problem-
solving skills of individuals with special needs. A total of
12 articles that met the specified criteria and were identified
in the Google Scholar, Web of Science, Education,
EBSCOhost, Education Resources Information Center
(ERIC), ULAKBIM, and Psychological Abstracts Index
(PsycINFO) databases were included in the study. These
articles were examined in terms of the year of publication,
age and gender distribution of participants, total number of
participants, independent variables, research objectives,
collection of social validity data, and data analysis
methods. The fact that only 12 articles were found over the
past 15 years highlights a significant research gap in this
field. Accordingly, it is concluded that more research on the
problem-solving skills of individuals with special needs is
needed.

A study conducted by Horner et al. (2005) identified seven
basic quality indicators that must be met methodologically
for single-subject studies to be considered reliable. In this
context, it was found that seven of the articles examined
failed to report social validity data, one of the quality
indicators proposed by Horner et al. (2005). In addition,
Odom et al. (2005) emphasize that as the quality level of a
study increases, both researchers and readers' confidence in
the study's findings also increases. Within this framework,
single-subject studies conducted on the problem-solving
skills of individuals with special needs must meet quality
indicators such as social validity and be conducted in
accordance with high-quality scientific standards.

When analyzing the independent variables utilized in the
in the examined studies, it is observed that schema-based
instruction stands out. Polya (1957) stated that even if a
problem is not geometric in nature, it can be represented by
drawing a figure, arguing that such a visualization process
plays a critical role in the problem-solving stages. Research
in the literature shows that the use of schema-based
instructions improves the problem-solving skills of
individuals with special needs and enables them to perform
better in problem-solving processes (Jitendra et al., 2002;
Van Garderen, 2007). Furthermore, various studies support
that visualization in schema-based instructions is effective
in capturing students' attention, organizing their existing
knowledge, and establishing connections between concrete
expressions and abstract concepts in problems (Karabulut
& Ozmen, 2018). In this regard, the use of schema-based
instructions in problem-solving processes can significantly
contribute to the mathematics learning processes of
individuals with special needs.

In this study, articles using single-subject research methods
targeting the problem-solving skills of individuals with
special  needs examined, and
recommendations for practice and future research were
presented based on the findings. For future research, it is

were various

recommended that studies addressing the problem-solving
skills of individuals with special needs not be limited to
single-subject research methods but also examine studies
using quantitative and qualitative research methods. In
addition, it is recommended that experimental studies be
conducted based on the application of structured teaching
strategies such as the Reader Strategy and STAR Strategy
to develop problem-solving skills. Furthermore, meta-
analysis can be used to comprehensively evaluate the
literature in this field.

In terms of application, training and intervention programs
for teachers and other stakeholders can be developed based
on the methods and strategies used in studies conducted on
the problem-solving process. Such programs can improve
the teaching processes of problem-solving skills by
supporting the professional development of teachers
working with individuals with special needs. Furthermore,
school-university collaboration can be established to
promote the integration of academic and applied studies,
enabling the effective implementation of such training and
intervention programs. A limitation of this research is the
possibility that some studies may have been missed during
the literature review process. This situation is considered a
factor that may limit the extent to which the study's
findings cover the entire existing literature.
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