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ARASTIRMA Acik Erisim

6. Sinif Ogrencilerinin Matematik Problemi C6zme Tutumlarinin

Incelenmesi
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Oz Makale Ge¢misi

Bu aragtirmada, ortaokul 6. smf &grencilerinin matematik problemi ¢dzme tutumlarmn | Gelis: 22/11/2023
incelenmesi amaglanmustir. Bu arastirmada nicel arastirma yontemlerinden tarama modeli yontemi | Diizeltme: 21/12/2023
kullanilmigtir. Bu amag dogrultusunda, farkli okul tiirlerinde 6grenim goren 56 kiz,39 erkek olmak | gabul: 01/06/2024
tizere toplam 95 gondillii altinc smif 6grencisine ulasilmistir.6.sif 6grencilerinin problem ¢ézme
tutumlarina yonelik 19 maddeden olusan 5'1i likert tipi 6lgek uygulanmistir. Olgek iki boyutlu olup
ilk boyutunda yer alan 10 madde problem ¢6zme ile ilgili hoslanim boyutu faktér 1, ikinci
boyutunda yer alan 9 madde ise 6grencilerin problem ¢6zerken 6gretim boyutu faktor 2 olarak
kodlanmigtir. Calismanin sonucunda matematik problemi ¢6zme tutum Olcegi ortalama
puanlariin cinsiyetleri arasinda istatistiksel acidan anlamh bir farklilik olmadig1 belirlenmistir.
Ogrencilerin matematik problemi ¢ozme tutum dlgegine ait faktdr 1 puanlart ile cinsiyetleri arasinda
istatistiksel agidan anlamli bir farklilik olmadig (p>0.05), faktor 2 puanlari ile cinsiyetleri arasinda
istatistiksel acidan anlamli bir farklilik oldugu (p>0.05) saptanmistir. Ogrenci tutumlarinn
belirlenmesi disinda 6grencinin matematik ve problem ¢6zme ile ilgili olumsuz tutumlarinin nigin
olustugu arastirilabilir.
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Giris
Matematik, soyut diisiinceleri sistematik bir bicimde ifade edebilmeyi saglayan evrensel bir dil, kiiltiir
ve yazilim teknolojisidir (Cekici ve Yildirim, 2015). Ayrica, evrenin daha iyi anlasilmasina ve genis bir
bakis agisinin kazanilmasma katki saglamaktadir (Hacisalihoglu ve Mirasyedioglu, 2004). Ayrica

matematik dogada var olan ve insanlarin fark etmesi sonucunda ortaya ¢ikan bir bilim olarak ifade
edilmektedir (Altun, 2015).

Matematik, belirli bir diizeni ve mantiksal bir siralamasi olan kavramlar ve igslemler tizerine kurulan,
bu diizenin kesfi, analizi ve anlamlandirilmasi i¢in zaman ve gayret gerektiren oriintii ve diizen
bilimidir (Van de Walle et al, 2019). Baska bir tanimda ise matematik, herhangi bir durum karsisinda
analitik diistinme, muhakeme etme, elestirel diisiinme ve problem ¢dzme gibi becerilerle siki1 bir iliskisi
bulunan, sistemli ve kararl bir sekilde gelistirilebilen bir diisiinme siireci olarak tanimlanmistir (Milli
Egitim Bakanligi [MEB], 2018). Ote yandan gerek giindelik yasamda gerekse bilimsel ve teknolojik
alanda matematiksel bilgiye ihtiya¢ duyulmakta, profesyonel meslek yasamlarinda matematiksel
diisiinme ve problem ¢6zme becerisi daha fazla 6ne ¢ikmakta ve pek ¢ok meslek dalinda matematige
ihtiya¢ duyulmaktadir (National Council of Teachers of Mathematics [NCTM], 2000).

Matematik bilgiyi isleyebilen, analiz etme, yorumlama ve bu dili kullanarak problem ¢6zmeyi icerir
(MEB, 2018). Matematikte problemin tanimi konusunda ¢esitli kaynaklardan farkli tanimlamalara
rastlanmaktadir. En genel anlamiyla bir problem; karmasik ya da sonucu belirsiz bir sorudur (Canake1
ve Ozdemir, 2011). Problem ¢dzme; genel olarak bilimsel bir konuda acik bir sekilde tasarlanan fakat
hemen ulasilamayan bir hedefe ulasabilmek icin bilingli olarak arastirma yapmaktir (Canake¢t ve
Ozdemir, 2011). Matematikte problem ¢dzme ise, matematigin yapisi geregi sorunun zihinsel siireglerle

gerekli bilgileri kullanarak ve islemleri yaparak ortadan kaldirilmasidir (Altun, 1995).

Problem ¢6zme becerisine sahip olma giiniimiizde ©nemli bir gereklilik olarak goriilebilir.
Matematik 6gretiminin en temel hedeflerinden biri ezbere ve tekrara dayali olarak matematiksel
islemler yapan bireyler degil de problem ¢6zebilen, problemi kendi icerisinde muhakeme edebilen
bireyler yetistirebilmektir (Aydogdu ve Ayvaz, 2008). Bu baglamda 0grenme-6gretme siirecinde
ogrencilerin aktif olmalarinin 6nemi vurgulanmaktadir. Matematik egitiminde problem ¢dézmeye

yonelik vurgu arttikga 6grencilerin problem ¢6zme tutumlarinin incelenmesi de 6nemli hale gelmistir.

Yasamin bir pargasi olan matematik sadece egitimsel olarak fayda saglamak yerine toplumsal
yasantinin bir parcasi ve problem ¢6zme siirecinin en 6nemli destekleyicisidir (Orbeyi ve Giiven, 2008).
Bireylerin toplumsal olarak var olabilmesi i¢in gesitli beceriler gelistirmesi ve bireysel ¢caba harcamalari
gerekmektedir. Bireysel caba harcayan kisilerin gelisimlerinin temelinde ise 6z yeterlilikleri algilar
onem kazanmaktadir. Oz yeterlilik tanimlarindan yola gikarak 6grencinin matematikle ilgili gorevleri
basartyla tamamlamas: icin yetenegine dair yargilari matematik 6z yeterliligini olusturmaktadir
(Pajares ve Kranzler, 1995). Hackett ve Betz (1989) ise matematik 6z yeterliligi 6grencinin matematiksel

bir gorevi basarili sekilde bitirmesi i¢in kendine giiveni degerlendirmesi olarak tanimlamaktadir.

Bandura (1997) ¢alismasinda 6z yeterliligi, bireyin basar1 gostermek i¢in ihtiyaci olan faaliyetleri ve
diislinceleri bir araya getirerek pozitif anlamda gelistirmesi seklinde tanimlamistir. Oz yeterlilik bir
kisinin bir isi basarmak i¢in kendisine olan inanci ve diisiincesidir (Senemoglu, 2003). Oz yeterlilik
tanimlarindan yola ¢ikarak matematikte 6z-yeterlilik kavrami, bir kisinin matematikle ilgili gérevleri

basartyla tamamlamasi icin kendi yetenegine iliskin inang ve tutum seklinde tanimlanabilir. Problem
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ise ¢oziimiin bulunmasi ya da gosterilmesi gereken fakat nasil bulunacag: veya gosterilecegi mevcut

bilgilerle bir bakista belli olmayan bir durumdur. Yani problem ¢ézme bir diisiinme meselesidir.

Tiirkiye’de 2018 yilinda yiiriirliige konulan matematik 0gretim programinda, problem ¢6zme
matematik egitiminin ayrilmaz bir parcasi olarak ele alinmis ve 6grencilerin bu beceriyi kazanmasi
gerekliligi vurgulanmistir (MEB, 2018). Matematik 6gretim programinda, yasaminda matematigi
kullanabilen, problem ¢6zebilen ve diisiincelerini paylasabilen, matematikte 6z giiven duyabilen ve

tutum gelistirebilen birey yetistirilmesi biiyiik 6nem tasimaktadir (MEB, 2018).

Ogrencilerin matematige veya diger derslerine kargi sahip olduklari olumlu ya da olumsuz bakis
agisinin temelinde kendileri yonelik 6z yeterliliklerinin oldugu diistiniilebilir. Kisinin kendisini hazir
hissetmesi, kendini motive etmesi, basarmaya olan inanci vb. durumlarin 6grenme ve problem ¢ézme
durumlarina yaklasimimni olumlu ya da olumsuz bir sekilde etkileyebilir. Buradan yola ¢ikarak

ogrencilerin 6z yeterliliklerinin matematik problemlerini ¢dzmelerine etki edecegi ifade edilebilir.

Egitim programlarinda, 6grencilere kazandirilacak davranislarin neler oldugu nelerin amaclandig:
ayrintili sekilde anlatilmaktadir. Ayrica ders kitaplar: ile birlikte bu amaglarin hangi etkinliklerle
ogretilebilecegi ortaya konulmaktadir (Ozgelik, 2010). Matematik dersinin 6gretimi ile ilgili
kazandirilacak davraniglar ve bunlar1 kazandirmaya yonelik etkinlikleri iceren programlar
diizenlenmektedir. Bu programlar 6grencilerin amaglar dogrultusunda kendilerini diizenlemelerine ve
basarmak icin kendilerini giidiileyerek istenilen noktaya gelmelerini saglamak icin hazirlanmaktadir.
Ogretim programlari cesitli becerileri kazandirmay1 amagladig gibi 6grencilerin bireysel farkliliklarim

da g6z oniinde bulundurmaktadairlar.

MEB (2018) egitim programinda yer alan “Problem ¢6zme siirecinde kendi diistince ve akil
ylriitmelerini rahatlikla ifade edebilecek, baskalarinin matematiksel akil yiirtitmelerindeki eksiklikleri
tutum gelistirerek matematiksel problemlere 6z giivenli bir yaklasim gelistirecektir.” 6zel amagclara
bakildiginda problem ¢dzme siireci ve dgrencilerin matematige kars: tutumlar ile kendilerine olan

giivenlerinin problem ¢dzmedeki énemi ortaya konulmaktadir.

Calismada 6grencilerin cinsiyetlerine bagli olarak matematik problemi ¢6zme tutumlarinin, problem
¢ozme hoslanim ve problem ¢6zme 6gretim boyutunda incelenmesi amaglanmaktadir. Bu dogrultuda

asagidaki sorulara cevap aranmaktadir.

1.0grencilerin matematik problemi ¢zme tutum dlgegi ortalama puanlarinin cinsiyetleri arasinda

istatistiksel acidan anlamli bir fark var midir?

2. Ogrencilerin matematik problemi ¢ézme tutum &lgegi alt boyut puanlarinin (faktér 1 ve faktor 2)

cinsiyetleri arasinda istatistiksel agidan anlamli bir fark var midir?

Yontem

Nicel arastirma yaklasiminin benimsendigi bu arastirmada tarama modeli yontemi kullanilmistir. Nicel
arastirma yontemi degiskenleri ve iligkileri dlgebilen, standardize veri toplama araglar: kullanimina izin
verebilen arastirma yontemidir (Biiyiik-Oztiirk, Kilig-Cakmak, Akgiin, Karadeniz, & Demirel, 2013).
Ayn zamanda niceliksel veriler toplayarak ve istatistiksel, matematiksel veya hesaplama teknikleri
uygulayarak fenomenlerin sistematik bir arastirmasi olarak tanimlanmaktadir (Biiyiikoztiirk vd., 2013).
Tarama yontemi ise, betimleyici bir arastirma yontemi olup bir konuya iliskin katilimcilarin

goriislerinin ya da ilgi, beceri, yetenek, tutum vb. Ozelliklerinin belirlendigi genellikle diger
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arastirmalara gore daha biiyiik orneklemler iizerinde yapilan arastirmalar: ifade etmektedir (Karasar,
2003).

Evren ve Orneklem

Arastirma evreni 2022-2023 egitim Ogretim yilinda egitim goren 6. siuf 6grencileridir. Arastirmanin
orneklemi 2022-2023 egitim-0gretim yilinin devlet okullarina bagh ortaokullarda 6grenim goren 56 kiz
39 erkek olmak tizere toplam 95 gondillii ortaokul 6. simif 6grencisinden olugsmaktadir. Arastirmanin
uygulanacag1 6grencilerin secilme ihtimalleri ayni oldugundan ve biitiin evreni kapsamasi agisindan
basit seckisiz 6rnekleme yontemi kullanilmistir. Basit seckisiz 6rnekleme yonteminin en giiclii yani

orneklemin evreni temsil etme diizeyinin yiiksek olmasidir (Biiyiikoztiirk vd., 2013).
Veri Toplama Araglarn

Bilissel, duyussal ve davranissal ifadeleri i¢inde barindiran toplam 19 maddeden olusan 6.smnif
ogrencilerinin matematik problemi ¢6zme tutumlarinin belli boyutlarda oOl¢gmeyi amaglayan
(Matematik Problemi Cézme Tutum Olcegi (MPCTO)), gegerlik ve giivenirlik ¢alismasi yapilmis bir
olgme aracidir. Canaker ve Ozdemir (2011) tarafindan gelistirilen 6l¢ek iki boyutlu olup ilk boyutunda
yer alan 10 madde problem ¢6zme ile ilgili hoslanma boyutu, ikinci boyutunda yer alan 9 madde ise
ogrencilerin problem ¢dzerken 6gretim boyutunu Slgmektedir. Olgek 51i likert tipi bir dlgek olup
kesinlikle katiliyorum (5), katiliyorum (4), kararsizim (3), katilmiyorum (2), hi¢ katilmiyorum (1)

seklinde derecelendirilmistir.

Gelistirilen MPCTO icin ilgili literatiirden ve uzman goriisiinden yararlarularak faktor analizi
yapildigy, faktor 1 ve faktor 2’'nin toplam varyans miktar1 %42,693 olarak bulundugu tespit edilmistir.
Madde toplam, madde kalan ve madde ayirt edicilik indeksleri ayr1 ayr1 hesaplanmis 19 maddenin
tamaminin 6lgekte kalmasina izin verildigi goriilmiistiir. MPCTO nin gecerlik calismalar1 kapsaminda,
igerik ve yap1 gegerliginin sinanmasina yonelik tekniklerden yararlanilmistir. Cronbach alfa ig tutarlik
katsayilar1 ise MPCTO'niin tiimii icin 0.848, alt dlgekleri MPCTO-H ve MPCTO-O igin sirasiyla 0.869 ve
0.777 olarak hesaplandig: tespit edilmistir.

Verilerin Analizi

Arastirma sonucunda elde edilen verilerin analizi i¢in SPSS 23.0 paket programi ve Excel yazilim
programi kullanilmistir. Calismada elde edilen 6lgek puaninin normal dagilima uygunlugunun
belirlenmesi amaci ile normallik testleri uygulanmistir. Orneklem sayis1 50’den fazla oldugu igin
kolmogrov smirnov test sonuglar1 dikkate alinarak normallik yorumlanmistir. Normallik testine iliskin

sonuglar asagida paylasilmistir.

Tablo 1. Normallik Testi

Kolmogorov-smirnov* Shapiro-wilk
statistic df sig. statistic df sig.
Ortalama ,076 95 ,020° ,986 95 ,148

*p<0,05

Tablo 1 incelendiginde normallik testi sonuglarina gére anlamhilik degerinin .05ten kiigiik oldugu
dolayisiyla normal dagilim gosterdigi goriilmektedir (p=.02 <0,05). Ayrica verilere ait garpiklik ve
basiklik katsayisi incelendiginde, degerlerin +2, -2 araliginda oldugu goriilmiis ve normal dagilim
gosterdigi tespit edilmistir. Elde edilen veriler normal dagilim gosterdiginden 6grencilerin matematik
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problemi ¢dzme tutum Olgegi ortalama puanlarnin cinsiyete gore farklilasip farklilasmadiginm

belirlemek ve iki faktorlii olarak incelendiginden i¢in bagimsiz 6rneklemler t testi uygulanmaistir.
Bulgular

Bu aragtirmada bulgular arastirma sorulari kapsaminda iki baglik altinda sunulmustur. Ilk olarak,
cinsiyete gore problem c¢6zme tutumlarimin farklilik gosterip gostermedigine iligkin bulgular
sunulmustur. Ikinci olarak da problem ¢dzme hoglanim boyutunda ve problem ¢ozme Ogretim

boyutunda farklilik olup olmadigina iliskin bulgulara yer verilmistir.
Birinci alt probleme iliskin bulgular

Tablo 2. Ogrencilerin matematik problemi ¢ozme tutum Glcegi ortalama puanlarinin cinsiyete gore bagimsiz

drneklemler t testi analizi sonuclar

Cinsiyet N X S sd t 1%
Kiz 56 3,5243 ,33559 93 -1,610 11
Erkek 39 3,6422 ,37239

*p<0,05

Tablo 2’de goriildiigii gibi bagimsiz gruplar t testine gore 6. siif 6grencilerinin matematik problemi
¢0zme tutum Olgegi ortalama puanlari ile cinsiyetleri arasinda p (,11)>,05 oldugundan istatistiksel olarak
anlaml bir farklilik yoktur [tss=1,61, p>0.05]. Ogrencilerin problem ¢ézme tutumlarmnin cinsiyete gore
farklihik gostermedigi ifade edilebilir. Erkek ogrencilerin (X-3,62) kiz oOgrencilere (X-3,52) gore
matematik problemi ¢ozme tutum Olgegi ortalama puanlarmin yiiksek oldugu goriilmektedir. Bunun

olas1i nedeni ne olabilir?
Ikinci alt probleme iligkin bulgular

Tablo 3. Ogrencilerin matematik problemi ¢ozme tutum dlcegi alt boyut (faktdr 1 ve faktér 2) puanlarmin

cinsiyete gore bagimsiz Orneklemler t testi analizi sonuglar:

Cinsiyet N X S sd t p
Faktor1l Kiz 56 3,7942 ,34235 93 ,659 ,51
Erkek 39 3,7365 ,51275
Faktor2 Kiz 56 3,2259 47411 93 -3,371 ,00
Erkek 39 3,5413 ,40879

*p<0,05

Tablo 3'de goriildiigii gibi 6. smif dgrencilerinin matematik problemi ¢ézme tutum Olcegine ait
faktor 1 puanlar ile cinsiyetleri arasinda p (,51)>,05 istatistiksel acidan anlaml bir farklilik yoktur
[tos=,65, p>0.05]. K1z 6grencilerin (X=3,79) problem ¢6zme hoslanim ortalamalarinin erkek 6grencilerden
(X= 3,73) yiiksek oldugu goriilmektedir. 6. sinif dgrencilerinin matematik problemi ¢ézme tutum
Olcegine ait faktor 2 ile cinsiyetleri arasinda (,00<,05) istatistiksel olarak anlamli farklilik vardir [tos= 3,37,
p<0.05]. Erkek 6grencilerin (X- 3,54) problem ¢6zme 6gretim ortalamalarinin kiz 6grencilerden (X= 3,22)
yliksek oldugu tespit edilmistir. Problem ¢6zme hoslanim boyutunda anlaml bir fark olusmadig1 ancak
problem ¢ozme &gretim boyutunda anlamli bir farkliik oldugu tespit edilmistir. Anlamli farkliligin

erkek 0grenciler lehine oldugu sdylenebilir.
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Sonug, Tartisma ve Oneriler

Bu boliimde arastirma bulgular: sonucunda sonug, tartisma ve onerilere yer verilmistir. Problem ¢6zme
tutumlariyla ilgili sonuglar tartisilmis ve onerilere yer verilmistir.

Ortaokul 6.smif 6grencileri tizerinde matematik problem ¢dzme tutum Olgegine yonelik yapilan
aragtirma sonucuna gore matematik problemi ¢6zme tutum Slgegi ortalama puanlarinin 6grencilerin
cinsiyetlerine gore anlamli bir farklilik olusturmadig: sonucuna ulasilmistir. Benzer sekilde Bigen-
Kartal (2018) ve Tung ve Tasgin (2018) tarafindan yapilan ¢alismalarda arastirma sonuglarina paralel
olarak cinsiyet degiskenine bagli olarak anlamli problem ¢dzme tutumlarinin farklilik gostermedigi
tespit edilmistir. Farkl bir ¢alismada ise, kiz 6grencilerin matematik problemi olusturma, matematik
problemi ¢6zme ve matematige yonelik tutumlarinin erkek 6grencilerin tutumlarina gore daha yiiksek
oldugu tespit edilmistir (Katranci ve Sengiil, 2019). Derin (2006) calismasinda sekizinci simif
Ogrencilerinin problem ¢6zme ise cinsiyetleri arasindan anlamli bir farklihk oldugu sonucuna
ulagmustir.

Bu arastirmada, Ogrencilerin matematik problemi ¢6zme tutumlarmin 6lgek alt boyutlarinda
cinsiyete gore farklilik olusturup olusturmadigina yonelik hoslanim boyutunda anlamli bir farklilik
olusmadigr ancak ogretim boyutunda cinsiyete gore anlamli bir farklilik olustugu saptanmistir. Bu
durum matematik hoslanim boyutu faktor 1 ‘in cinsiyete gore farklilik olmadigini ve (Canakgi, 2008)
sonuglarindan farkli olarak kiz 6grencilerin ortalama puanlarimin az da olsa yiiksek oldugu sonucuna
ulasilmistir. Veri analizinden matematik problemi ¢6zme tutum 6lgegi 6gretim boyutu faktér 2'nin
cinsiyete gore anlamli farklilik oldugu ancak (Canakgi, 2008) calismasindaki sonuglardan farkl olarak
erkek 6grencilerin 6gretim alt boyutuna yonelik ortalama puanlarmin yiiksek oldugu goriilmiistiir.

Bu sonuglar dogrultusunda asagida verilenler 6nerilebilir:

> Ogrenci tutumlarinin belirlenmesi disinda dgrencinin matematik ve problem ¢ozme ile ilgili
olumsuz tutumlarinin nigin olustugu arastirilabilir.

> Matematik problem ¢dzmede olumsuz tutumlari olumluya cevirmek icin hangi yontem ve
tekniklerin ya da yaklasimlarin kullanilmasinin etkili oldugu arastirilabilir.

» Arastirma nicel arastirma yontemlerinde sinurli birakilmayip nitel arastirma yontemleriyle
desteklenerek yeni bulgulara ulasma imkani taninabilir.

> Coktan se¢gmeli sinavlarda (LGS) 6grencinin problem ¢dzme davranis ve tutumlarina etkisi ve

yansimalari arastirilabilir.
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Introduction

Mathematics is a universal language, culture and software technology that enables the systematic
expression of abstract thoughts (Cekici & Yildirim, 2015). Furthermore, it facilitates a deeper
comprehension of the universe and the acquisition of a broad perspective (Hacisalihoglu &
Mirasyedioglu, 2004). Furthermore, mathematics is regarded as a science that exists in nature and

emerged as a result of human understanding (Altun, 2015).

Mathematics is a science that studies patterns and order. Its concepts and operations are ordered and
logical, and they require time and effort to be discovered, analysed and understood (Van de Walle et
al., 2019). In another definition, mathematics is defined as a cognitive process that is closely related to
skills such as analytical thinking, reasoning, critical thinking, and problem solving in any situation. It
can be developed systematically and decisively (Ministry of National Education [MoNE], 2018).
Conversely, mathematical knowledge is essential in both daily life and scientific and technological
fields. Mathematical thinking and problem-solving skills are particularly crucial in professional
contexts, and mathematics is a fundamental component of numerous professions (National Council of
Teachers of Mathematics [NCTM], 2000).

Mathematics encompasses the processing, analysis, interpretation and resolution of information, as
well as the utilisation of this language to solve problems (MoNE, 2018). There is considerable diversity
in the definitions of the problem in mathematics, as evidenced by the various sources consulted. In the
most general sense, a problem is defined as a question with a complex or uncertain outcome (Canakg1
& Ozdemir, 2011). In general, problem solving is defined as the conscious conduct of research with the
objective of reaching a clearly defined goal within a scientific subject, although this goal may not be
immediately attainable. In contrast, problem solving in mathematics is the elimination of the problem
through the use of the necessary information and operations, which are carried out mentally due to the

structure of mathematics (Altun, 1995).

The ability to solve problems is a valuable skill in the modern world. One of the primary objectives
of mathematics education is to cultivate individuals who are adept at solving problems and reasoning
within the context of the problem itself, as opposed to individuals who are proficient in mathematical
operations based on rote memorization and repetition (Aydogdu & Ayvaz, 2008). In this context, the
significance of students' active participation in the learning-teaching process is underscored. As the
importance of problem solving in mathematics education has increased, it has become crucial to

examine students' problem-solving attitudes.

Mathematics, which is an integral part of life, is not only educationally beneficial but also plays a
significant role in social life and is a fundamental contributor to the problem-solving process (Orbeyi &
Giiven, 2008). In order to exist socially, individuals must develop a range of skills and engage in
individual efforts. In light of the development of individuals who make individual efforts, the
perception of self-efficacy assumes greater importance. In accordance with the definitions of self-
efficacy, students' judgments about their ability to successfully complete mathematics-related tasks
constitute mathematics self-efficacy (Pajares & Kranzler, 1995). Hackett and Betz (1989) define
mathematics self-efficacy as a student's assessment of their self-confidence in successfully completing a

mathematical task.

In his study, Bandura (1997) defined self-efficacy as an individual's positive development, whereby

the activities and thoughts necessary for success are brought together. Self-efficacy can be defined as a
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person's belief and opinion about their ability to accomplish a task (Senemoglu, 2003). In light of the
definitions of self-efficacy, the concept of self-efficacy in mathematics can be defined as beliefs and
attitudes about one's own ability to successfully complete mathematics-related tasks. A problem is
defined as a situation in which a solution must be found or demonstrated, yet the manner in which it
will be found or demonstrated is not immediately apparent based on the available information. In other

words, problem solving is a matter of cognitive processes.

The mathematics curriculum implemented in Turkey in 2018 places significant emphasis on problem
solving, recognizing it as an essential component of mathematical education. This emphasis is reflected
in the curriculum's stated goal of fostering problem-solving skills in students (MoNE, 2018). In the
mathematics curriculum, it is of great importance to foster individuals who can utilise mathematics in
their lives, solve problems and share their thoughts, have self-confidence in mathematics and develop
attitudes (MoNE, 2018).

The self-efficacy of students can be considered to be the basis of their positive or negative
perspectives towards mathematics or other courses. A person's feelings of readiness, self-motivation,
belief in success, and so forth can have a positive or negative effect on their approach to learning and
problem-solving situations. It can be posited that students' self-efficacy will affect their mathematics

problem solving.

In educational programmes, the behaviours to be acquired by students and the intended outcomes
are explained in detail. Furthermore, the textbooks indicate which activities can be employed to teach
these objectives (Ozgelik, 2010). Programmes are established which include the behaviours to be
acquired in the teaching of mathematics courses and the activities through which these behaviours can
be gained. The objective of these programmes is to enable students to organise themselves in accordance
with the objectives and to motivate themselves to achieve and reach the desired point. In addition to

the acquisition of various skills, curricula also take into account the individual differences of students.

In examining the specific objectives outlined in the MoNE (2018) curriculum, it becomes evident that
students are expected to demonstrate the ability to express their thoughts and reasoning in a clear and
logical manner, as well as to identify and address any deficiencies or gaps in the mathematical reasoning
of others. Additionally, students are encouraged to cultivate a self-assured approach to mathematical
problems, which is believed to be fostered by a positive attitude towards mathematics, as evidenced by
their experiences in learning mathematics. The significance of the problem-solving process and

students’ attitudes towards mathematics and their self-confidence in problem-solving are elucidated.

The objective of this study is to examine the relationship between students' attitudes towards
mathematics problem solving and their gender, with a focus on the enjoyment of problem solving and
the instructional dimension of problem solving. In this context, the following questions are posed for

consideration:

1. Does the mean score of the mathematics problem-solving attitude scale differ statistically between

males and females?

2. Does the gender of the students have a statistically significant impact on their scores on the sub-

dimensions of the mathematics problem-solving attitude scale (factor 1 and factor 2)?
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Method

In this study, a quantitative research approach was employed, with the survey model method utilized
as the survey methodology. The quantitative research method is a research method that enables the
measurement of variables and relationships and the use of standardised data collection tools (Biiyiik-
Oztiirk, Kilig-Cakmak, Akgiin, Karadeniz, & Demirel, 2013). It is also defined as a systematic
investigation of phenomena by collecting quantitative data and applying statistical, mathematical or
computational techniques (Biiyiikoztiirk et al., 2013). In contrast, the survey method is a descriptive
research method and refers to studies conducted on larger samples than other studies. These studies
determine the views of participants on a subject or their interests, skills, abilities, attitudes, etc. (Karasar,
2003).

Population and Sample

The research population comprises sixth-grade students enrolled in the 2022-2023 academic year. The
sample for the research consisted of a total of 95 volunteer 6th grade students, 56 girls and 39 boys,
studying in secondary schools affiliated to public schools in the 2022-2023 academic year. In order to
ensure that the probability of selecting students to be included in the research was the same, and to
ensure that the entire population was covered, the simple random sampling method was employed.
The most significant advantage of the simple random sampling method is that the sample is highly
representative of the population (Biiyiikoztiirk et al., 2013).

Data Collection Tools

The Mathematics Problem Solving Attitude Scale (MPCTO), which comprises a total of 19 items,
including cognitive, affective and behavioural expressions, and which is designed to measure 6th grade
students' attitudes towards mathematics problem solving in certain dimensions, is a measurement tool
that has undergone validity and reliability studies. The scale developed by Canakgi and Ozdemir (2011)
is two-dimensional. The 10 items in the first dimension measure the liking dimension of problem
solving, while the 9 items in the second dimension measure the teaching dimension of students while
solving problems. The scale is a five-point Likert-type scale, with responses graded as strongly agree
(5), agree (4), undecided (3), disagree (2), and strongly disagree (1).

A factor analysis was conducted on the developed MPCTES, utilising relevant literature and expert
opinion, and the total variance of factor 1 and factor 2 was found to be 42.693%. The item total, item
remainder, and item discrimination indices were calculated separately, and it was determined that all
19 items should remain in the scale. In the context of the validity studies of the MPCTES, a number of
techniques were employed to test the content and construct validity of the instrument. Cronbach's alpha
internal consistency coefficients were calculated as 0.848 for the entire MPCTQ and 0.869 and 0.777 for
the subscales MPCTQ-H and MPCTQ-S, respectively.

Data Analysis

The SPSS 23.0 package program and Excel software program were employed to analyse the data
obtained as a result of the research. The normality of the scale scores obtained in the study was
determined by applying normality tests to ascertain whether they conformed to a normal distribution.
Given that the sample size exceeded 50, the normality of the data was assessed by considering the results

of the Kolmogorov-Smirnov test. The results of the normality test are presented below.
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Table 1. Test of normality

Kolmogorov-smirnov* Shapiro-wilk
Statistic df sig. statistic df sig.
Average ,076 95 ,0207 ,986 95 ,148

*p<0,05

Upon examination of Table 1, it can be seen that the significance value is less than 0.05, as indicated
by the results of the normality test. This indicates that the data follows a normal distribution (p = 0.02 <
0.05). Furthermore, the examination of the skewness and kurtosis coefficient of the data revealed values
within the range of +2 and -2, indicating a normal distribution. Given that the data exhibited normal
distribution, an independent samples t-test was employed to ascertain whether the mean scores on the
students' mathematics problem-solving attitude scale differed according to gender, with the latter

examined as a two-factor variable.

Findings

The findings of this study are presented in two sections, each corresponding to a research question.
Firstly, the findings on whether problem-solving attitudes differ according to gender will be presented.
Secondly, the findings on whether there is a difference in the enjoyment dimension and the instructional

dimension of problem solving are presented.
Findings related to the first sub-problem

Table 2. Results of independent samples t test analysis of mean scores of students’ attitude scale for mathematics

problem solving scale according to gender

Gender N X S sd t P
Female 56 3,5243 ,33559 93 -1,610 A1
Male 39 3,6422 ,37239

*p<0,05

As demonstrated in Table 2, the independent samples t-test indicates that there is no statistically
significant difference between the mean scores of the sixth grade students' mathematics problem-
solving attitude scale and their gender, as evidenced by the p-value (,11) > 0.05 [t95 = 1.61, p > 0.05]. It
can be concluded that there is no statistically significant difference in students' problem-solving
attitudes according to gender. The results indicate that male students (X = 3.62) exhibit higher mean
scores on the mathematics problem-solving attitude scale than female students (X = 3.52). What might

be the underlying causes of this phenomenon?
Findings related to the second sub-problem

Table 3. Results of independent samples t-test analysis of students’ mathematical problem solving attitude scale

sub-dimension (factor 1 and factor 2) scores according to gender

Gender N X S sd t P
Factor 1 Female 56 3,7942 ,34235 93 ,659 ,51
Male 39 3,7365 ,51275
Factor2  Female 56 3,2259 47411 93 -3,371 ,00
Male 39 3,5413 ,40879

*p<0,05

OJCES, 2024, 2(3), 94-107



106 M. Celebi Kocaman ve C. Kocaman

As demonstrated in Table 3, there is no statistically significant difference between the factor 1 scores of
the mathematics problem-solving attitude scale for sixth grade students and their gender, with a p-
value of (.51) > 0.05 [t95 = .65, p > 0.05]. The mean problem-solving enjoyment of female students (X =
3.79) is observed to be higher than that of male students (X = 3.73). A statistically significant difference
was observed between the sixth grade students' gender and factor 2 of the mathematics problem-solving
attitude scale (t95 = 3.37, p < 0.05). It was found that male students (X = 3.54) exhibited higher problem-
solving teaching averages than female students (X = 3.22). It was determined that there was no
significant difference in the problem-solving enjoyment dimension, but there was a significant
difference in the problem-solving instruction dimension. It can be stated that the significant difference

is in favour of male students.

Conclusion, Discussion and Recommendations

This section presents the conclusions, discussions and recommendations resulting from the research
findings. The results pertaining to problem-solving attitudes are discussed, and recommendations are

provided.

The results of the research conducted on the mathematics problem-solving attitude scale on 6th
grade secondary school students indicated that the average scores of the mathematics problem-solving
attitude scale did not create a significant difference according to the gender of the students. Similarly,
the studies conducted by Bigen-Kartal (2018) and Tung and Tasgin (2018) revealed that there was no
significant difference in problem-solving attitudes depending on the gender variable. In a separate
study, it was demonstrated that female students exhibited more positive attitudes towards mathematics
problem posing, mathematics problem solving, and mathematics in general than male students
(Katrana1 & Sengiil, 2019). Derin (2006) found that there was a significant difference between the

genders of eighth grade students in problem solving.

This study found no significant difference in the liking dimension of the scale sub-dimensions of
students’ attitudes towards math problem solving according to gender. However, there was a significant
difference in the teaching dimension according to gender. This indicates that there is no difference in
the mathematics enjoyment dimension factor 1 according to gender. In contrast to the results of Canakg1
(2008), it was concluded that the average scores of female students were slightly higher. The data
analysis revealed a significant difference in the mathematics problem-solving attitude scale
instructional dimension factor 2 according to gender. However, the average scores of male students for

the instructional sub-dimension were found to be higher than those reported by Canakg1 (2008).
In light of these findings, the following recommendations can be made:

» In addition to determining student attitudes, it is possible to investigate the reasons for
students' negative attitudes towards mathematics and problem solving.

» The efficacy of various methods and techniques or approaches in transforming negative
attitudes towards mathematics problem solving into positive ones can be investigated.

» It is possible that the research may not be limited to quantitative research methods alone, but
may also be supported by qualitative research methods in order to reach new findings.

» The effects and reflections of multiple-choice examinations (LGS) on students' problem-solving

behaviours and attitudes can be investigated.
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