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The aim of the study was to reveal the relationship between the mathematical beliefs of
secondary school students and their mathematical resilience. The study had a
quantitative research design. Among the quantitative research methods used were
causal comparison and correlational study methods. The sample of the study consisted
of 191 (one hundred and ninety-one) middle school students. The data collection tools
used were the Mathematics Belief Scale, developed by Yildiz and Ciftci (2020), and the
Mathematical Resilience Scale, adapted into Turkish by Durmaz and Girit-Yildiz
(2018). SPSS 20 was used for the data analysis. First, it was examined whether the data
were normally distributed. Then, correlation analysis was used to examine the
relationship between mathematical belief and mathematical resilience. The sub-
dimensions of both scales were analyzed using correlation analysis. Regression
analysis was used to examine the prediction of mathematical resilience of belief in
mathematics. Multiple linear regression analysis was employed to examine the sub-
dimensions of the scale of belief in mathematics and the prediction of mathematical
resilience. As a result of the study, a statistically significant positive moderate
correlation was found between belief in mathematics and mathematical resilience.
Another result is that belief in mathematics significantly predicts mathematical
resilience in a positive way.

Ortaokul Ogrencilerinin Matematiksel Inanclar1 ve Matematiksel
Dayanikliliklar1 Uzerine iliskisel Bir Aragtirma
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Bu calismanin amaci, ortaokul &grencilerinin matematiksel inanglari ile matematiksel
dayarukliliklar1 arasindaki iliskiyi ortaya koymaktir. Calisma nicel arastirma deseninde
tasarlanmistir. Nicel arastirma yontemlerinden nedensel karsilastirma ve korelasyonel
calisma yontemleri kullanilmistir. Arastirmamn 6rneklemini 191 (yiiz doksan bir) ortaokul
ogrencisi olusturmaktadir. Arastirmanin veri toplama araglary; Yildiz ve Cift¢i (2020)
tarafindan gelistirilen “Matematik Inanci élgegi” ile Durmaz ve Girit-Yildiz (2018)'1n
Tiirkge'ye uyarladigi “Matematiksel Dayanikhihik Olgegi ‘dir. Veri analizi igin 6nce verilerin
normal dagilip dagilmadig incelenmis, daha. Sonra, matematiksel inang ile matematiksel
dayanuklilik iligkisini incelemek iizere korelasyon analizi yapilmigtir. Her iki lgegin alt
boyutlar1 da korelasyon analizi yapilarak karsilastirilmigtir. Ayrica matematige yonelik
inancin  matematiksel dayaniklihigi yordama durumunu incelemek {izere regresyon
analizinden yararlanilmistir. Bu siirecte matematige yonelik inang 6lgeginin alt boyutlarinin
matematiksel dayarukliifi yordama durumunu incelemek igin ¢oklu dogrusal regresyon
analizinden yararlanilmigtir. Calisma neticesinde, matematige yonelik inang ile
matematiksel dayarniklilik arasinda istatistiki olarak anlaml pozitif yonde ve orta diizeyde
bir iligki saptanmigtir. Matematige yonelik inancin matematiksel dayanikliigi anlamh
olarak pozitif yonde yordadig: ulagilan diger bir sonugtur.
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Giris

Matematiksel okuryazarlik her birey gibi ortaokul 6grencilerinin de sahip olmasi gereken 21.

ylizyil becerilerindendir. Matematiksel okuryazarlik, bireyin matematigi anlamas: ve bu dogrultuda
tanimlamasi ve matematik yapmasi, 6grendigi matematigi giinliik yasaminda, is hayatinda ve sosyal
yasamda yapicl, yaratict ve yansitict bicimde kullanarak etken vatandas olarak hayatta matematigin
onemi ve iglevi hakkinda bilgi ve beceri sahibi olmaktir. (OECD, 2004). Bu baglamda, matematigin
amaglarindan birinin ise matematiksel okuryazarlik kapsaminda matematigi giinlitk yasamla
iliskilendirmektir denilebilir. Bu amac1 gerceklestirmek icin 6grencilerin bilissel ve duyussal bazi
ozelliklere sahip olmalari gerekmektedir. Matematige yonelik sahip olunan inanglar ve matematiksel
dayaniklilik bu kapsamda ele alinan ozelliklerdendir. Ogrencilerin matematigi giinliik yasamla
iliskilendirerek problem c¢ozebilmeleri ve matematiksel diisiinebilmeleri i¢in Oncelikle matematige
yonelik pozitif inanglara sahip olmalar1 gerekir. Inang kolay olusturulamayan bir yapidir. Inancin
olusabilmesi icin deneyim gereklidir. Birey deneyimlerini yansitma yoluyla inang gelistirir. Bireyde
matematige yonelik pozitif inancin olusabilmesi i¢in 6ncelikle olumlu deneyimlerin yasanmasi ya da
olumsuz deneyimlerden olumlu sonuglarin ¢ikarilmasi gerekir. Ayrica bireylerin matematige yonelik
pozitif inanclara sahip olmasi ile birlikte matematik dersinde tutumun da 6tesine giden dayanikliliga

sahip olmalar1 bireylerden beklenen niteliklerdendir.
Matematiksel inang

Matematik dersinde basarili ya da basarisiz olmak sadece matematiksel bilgiye sahip olup
gerekli siire¢ becerilerini uygulayarak gerceklesmiyor (Lester, Garofalo ve Kroll, 1989). Bu bilgileri
kullanirken verilen kararlar, kullamlan stratejiler, sahip olunan duygular, diisiinceler ve inanclar
matematik dersinde basarili ya da basarisiz olmay1 etkileyen diger unsurlardir (Lester, F. K., Garofalo,
J., ve Kroll, D. L., 1989). Inang¢ kavrami alan yazinda heniiz net bir tanima sahip olmayan bir
kavramdir ( Furinghetti ve Pehkonen, 2002; Hofer ve Pintrich, 1997; Leder, Pehkonen, ve Torner, 2002;
McLeod ve McLeod, 2002; Pehkonen ve Hannula, 2004). Burada yasanilan zorluk, inanglar ve bilgi
arasinda ayrim yapmaktir (Pehkonen ve Pietild, 2003; Thompson, 1992). Ayrica inanglar ile duygular,
tutumlar ve degerler gibi diger duyussal boyutlar arasindaki iliski de tanim yapamamanin
nedenlerindendir (McLeod, 1992). Dolayisiyla inanglarin biligsel ve duyussal boyutlar1 vardir. Inanglar
tutum ve duygularla etkilesim halindedirler (Sumpter, 2013). Ancak yine de kavrami tanimlayan
arastirmacilar mevcuttur. Ornegin Cobb (1986) inanglari, bireyin gergekligin dogas: hakkindaki kisisel
varsayimlar: olarak tanimlamistir. Bu varsayimlar, hedefe yonelik faaliyetlerin temelini olusturur.
Inanglar, en az duygusal katilima sahip olmalar1 ve zaman iginde en istikrarli olmalar1 bakimindan
tutum ve duygulardan farkhidir (McLeod, 1992). Boyes ve Chandler (1992) inanglarin yapisal olarak
tutarli, gelisim diizeylerinin ayrilamadig mantiksal olarak siralanmis siiregler oldugunu oOne siirer.

Hart (1989, s. 44) inang kelimesini bir dizi nesne hakkinda belirli tiirdeki yargilar1 yansitmak igin
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kullanur. Lester, Garofalo ve Kroll’a (1989, s. 77) gore inanglar bireyin benlik, matematik, problem
¢ozme ve problem ifadelerinde ele alman konular hakkindaki 6znel bilgilerinden olusmaktadir.
Literatiirdeki [sofistike] inanglarin tanimi, disiplinler ve arastirmacilar arasinda farklilik
gostermektedir (Pehkonen ve Hannula, 2004). Diger arastirmacilar, inanglari, bireylerin dogru

olduguna inandiklari ifadeler olarak tanimlarlar (Ajzen ve Fishbein, 1980; Beswick, 2005).

Ernest (1989)’e gore matematiksel inang, “bireylerin kavramlari, ideolojileri, degerleri, hayat
ve matematik hakkindaki felsefeleridir”. Matematiksel inanglar, kisinin matematige dair deneyimler
ile yarattgr normlardir (Raymond, 1997). Ogrencilerin matematige yonelik inanglari onlarin
matematik deneyimlerinden olusan 6z fikirleridir denilebilir. C)grencﬂerin matematige yonelik
inanglar1 matematige yonelik diisiince ve davraniglarini belirlemede 6nemli rol oynar. Ogrencilerin
O0grenme deneyimleri ve matematige yonelik diisiinceleri, matematige ve matematik 6grenmeye dair
inanglarimi etkiler. Sahip olunan inancglar 6grenmeye destek olmakla birlikte, 6grenme siirecine de
katki saglar (McLeod ve McLeod, 2002; Palsdottir, 2007). inanglar, ogrencilerin yeteneklerini
degerlendirmesinde, matematik etkinliklerine katilmaya yonelik istekliliklerinde ve matematige karsi

tutumlar1 tizerinde oldukga etkilidir (NCTM, 1989).

Schoenfeld (1989), matematiksel inanglar ve bu inanglarin matematiksel performansa etkisini
incelemek icin 6lgek gelistirmistir. Olgekte yer alan alt boyutlar “Matematik 6grencilerce kesfedilmesi
imkansiza yakin bir disiplindir ve en iyi ezberlenerek Ogrenilir.” ve “Matematik kullanish ve
eglencelidir, soyutlamalar1 anlamada yardimct olmaktadir” seklindedir. McLeod (1992) ise
matematige yonelik inanglar1 dort boyutta ele almistir; “Matematigin dogas1 hakkindaki inanglar”,
“Matematik Ogrenmeyle ilgili inanglar”, “Matematik Ogrenmede Ogretmenlerin rolleri ile ilgili
inanglar” ve “Sosyal baglam i¢indeki inanglar” dir. Op’t Eynde ve De Corte (2003)'nin matematik
inang sistemleriyle ilgili calismalarinda ise matematikle iliskili inanglar dort boyutta ele alinmaistir:
“Ogrencilerin, Ogretmenlerinin rolii ve islevselligi hakkindaki inanglar1”, “Matematigin Snemi ve
matematikte yeterlik hakkindaki inanglar”, “Sosyal bir etkinlik alani olarak matematik hakkindaki
inanglar” ve “Bir milkemmellik alani olarak matematik hakkindaki inanglardir”. Sonug¢ olarak
matematiksel inang, biligssel ve duyussal yani olan bireyin, matematiksel deneyimlerinden yansitma

yoluyla anlam olustururken sahip olunan anlayislaridir denilebilir.

Tanimlardan da anlasildigr gibi matematiksel inancin, matematigin dogasi, matematik
basarisi, matematik siire¢ becerileri ve dolayisiyla matematiksel kimlikle yakindan iligkili oldugu
¢ikarilabilir. Yani, matematiksel inancin, bireyin matematige yonelik durusuna etki edecegi
diisiiniilebilir.  Bireyin matematige yonelik durusunu ifade eden matematiksel dayaniklilik bu

noktada 6nem arz etmektedir.
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Matematiksel Dayaniklilik

Matematiksel dayaruklilik kavrami Dweck’in (2017) ortaya koydugu gelisen zihniyet
kavramina dayanir. Bu kavrama gore bireylerin herhangi bir seyi yapabilmesine yonelik zihniyetleri
ya sabit zihniyet ya da gelisen zihniyet kategorisinde degerlendirilir. Sabit zihniyet kategorisinde
degerlendirilen bireyler bir seyi yapabilmek icin bireylerin belirli bir zeka ve yetenege sahip olmalar1
gerektigini savunurlar. Geligsen zihniyete sahip olan bireyler zekanin ve yetenegin ¢aba ve destekle
gelistirilebilecegine inanirlar. Gelisen zihniyet; sadece belirli kisilerin belirli yeteneklerle basarili
olabilecegi diisiincesini reddederken herkesin matematik yapabilecegini savunur. Burada, matematik
yaparken yasanilan zorluklarin dogal karsilanmas: ve zorlukla karsilasildiginda ihtiya¢ duyuluyorsa
destek alinmasmin da dogalligi vurgulanmaktadir (Lee ve Johnston-Wilder, 2014). Matematige
olumlu, uyarlanabilir bir durus olarak tanimlanan ve 6grencilerin zorluklara ragmen 6grenmeye
devam etmelerini saglayan matematiksel dayaniklilik calismasi, yeni bir yaklasimi temsil etmektedir

(Johnston-Wilder, 2013). Matematiksel dayanikliligin dayandig: faktorler;
® Deger: Matematigin degerli bir konu olduguna ve calismaya deger olduguna dair inang,

® Miicadele: Matematikle miicadelenin kabulii, yiiksek diizeyde matematik becerisine sahip

kisilerde bile evrenseldir,

* Gelisim: Tiim insanlarin matematiksel beceriler gelistirebilecegine olan giiven ve bazilarinin

Ogrenme yetenegi ile veya 0grenme yetenegi olmadan dogduguna dair inangsizlik

¢ Dayaniklilik: Matematik ¢alismasinda olumlu bir yanitla sonuglanan olumsuz durumlara

veya zorluklara yonelik bir yonelim,
olarak ortaya konmustur (Johnston-Wilder, 2013).

Deger, matematigin dogasina gosterilen degerin matematige yonelik durusla ilgili oldugunu
ifade eder. Miicadele konusunda ise, matematik dersinde karsilasilan zorluklarin dogallig1 6nem arz
eder. Matematik dersinde karsilasilan zorluklara 6grencinin bakis agisi, matematige yonelik durusuna
ve matematik basarisina yon verir. Matematik dersinde yasanilan zorluklar gelisim i¢in firsat olarak
goriiliir ve bu sekilde degerlendirilirse hem beyin gelisimi saglamir hem de bu yolla da yeni
ogrenmeler gerceklesir. Karsilasilan zorluklara gelisim firsati olarak bakilmazsa bireyde matematik
kaygist bagslayabilir. Bahsedilen bu durum gelisim alani1 modeli ile agiklanmigtir. Modelde bireyin
psikolojisini belirten {i¢ alan ortaya konulmustur: rahatlik, gelisim ve tehlike alani. Rahatlik alaninda,
bilinenlerden yararlanmak suretiyle rutin islerin yerine getirilmesi s6z konusudur. Bu alanda bireyde
sikilma gergeklesebilir. Gelisim alani zorluklarin normal olarak algilandig1 alandir. Birey bu alanda,
uygun destek ile zorluklarin {iistesinden gelmeye calisir. Tehlike alani, belirsizligin, kontrol
saglayamamanin ve giivensizligin gerceklestigi alandir. Bu alanda panik yapma s6z konusudur ve

cogunlukla istenilen iist diizey diisiinme gerceklesmez. Ayrica bu alan bireyin matematik yapma
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konusunda yetersizlik hissettigi ve matematik kaygisinin basladig1 alandir (Lee ve Johnston-Wilder,

2017; Lee ve Johnston-Wilder 2018).

Dweck (2017) ve Boaler (2015), matematik dersinde de gelisen zihniyet kavrami ile basarinin
saglanabilecegini savunmustur. Sabit zihniyetin 6grencileri matematik dersine kars: olumsuz, gelisen
zihniyetin ise Ogrencileri hatalara pozitif bakis acisi, zorluklarla basa ¢ikma ve destek almanin
dogallig1 gibi nedenlerle olumlu bir bakis agisina yonlendirdigi goriilmektedir. Bu durumun gelisen
zihniyete sahip olan 6grencilerin sabit zihniyete sahip olanlara oranla matematik dersinde daha

basarili olmalarini sagladig1 soylenebilir.

Gortildiigii gibi matematige yonelik inan¢ ve matematiksel dayaniklilik kavramlari 6grenenin
matematige yonelik tutumunu ve basarisini etkileyen kavramlar olarak alan yazinda yerini almistir.
Her iki kavramin gerek alan yazinda gerekse uygulamadaki énemi goz oniinde bulundurularak bu
calismada egitimin Oonemli bir basamagi olan ortaokul seviyesinde matematige yonelik inang ve
matematiksel dayamikliliin matematik tutum ve basarisina olan etkileri nedeniyle 6grencilerin
matematige yonelik inancinin matematiksel dayanikliliklari ile olan iliskisi incelenmek istenmistir. Bu

kapsamda arastirma sorular;

1. Ortaokul 6grencilerinin matematiksel inanglar: ile matematiksel dayanikliliklar1 arasinda

nasil bir iligki vardir?

2. Ortaokul O&grencilerinin  matematiksel inanglar1 matematiksel —dayarnikliliklarini

yordamakta midir?
seklinde belirlenmistir.
Yontem
Arastirmanin Tasarimi

Calisma, veri toplama araclari, uygulama siireci ve analiz yontemleri dolayisiyla nicel
arastirma yoOntemlerinden nedensel karsilastirma ve iliskisel (korelasyonel) calisma olarak
tasarlanmustir. Iliskisel arastirmalarda, iki ve {izeri degisken arasindaki iligkiler, bunlari etkilemeye
yonelik herhangi bir girisimde bulunulmadan incelenir. iliskisel arastirma, degiskenler arasindaki
mevcut bir iliskiyi tanimladig: i¢in bazen bir tanimlayici arastirma bigimi olarak da adlandirilir.
fligkisel bir calisma, iki yada daha fazla nicel degiskenin iligkisini korelasyon katsayisi kullanarak
ortaya koyar (Fraenkel, Wallen, ve Hyun, 2012). Bu calismada, Ogrencilerin matematiksel
dayanuikliliklar: ile matematiksel inanglar1 ve kavramlarin alt boyutlarinin iligkisini incelemek

amaciyla bu modelden yararlanilmistir.

430



KEFAD Cilt 24, Say1 1, Nisan, 2023
Calisma Grubu

Arastirmanin Orneklemi, 2020-2021 egitim-6gretim yili icerisinde, Orta Anadolu’nun bir
sehrinde 6grenim goren bir ortaokul ve bir bilim sanat merkezinden secilen 191 (yiiz doksan bir)
ogrenciden olugmaktadir. Orneklem uygun drnekleme yontemi ile belirlenmistir. Uygun 6rneklem,
(uygun bir sekilde) calisma icin uygun olan bir grup bireydir (Fraenkel ve digerleri., 2012). Bu
yontemin secilme nedeni ise ¢alismanin, arastirmacinin kendi 6grencileri ile yiiriitiilecek olmasi ile

aciklanabilir.
Calismada Kullanilan Ol¢me Araclart

Arastirmanin veri toplama araglarini;; Yildiz ve Cift¢i (2020) tarafindan gelistirilen
“Matematik Inanci Olgegi” ile Durmaz ve Girit-Yildiz (2018) tarafindan Tiirkge’'ye uyarlanan
“Matematiksel Dayaniklilik Olgegi” olusturmaktadir. 24 maddeden olusan Matematik Inanc1 Olgegi
dort faktdrden olusmaktadir. 9 madde “faydalilik” faktoriinde, 7 madde “kayg1” faktoriinde, 4 madde
“caba” faktoriinde ve 4 madde “simrlilik” faktoriinde kiimelenmistir. Matematik Inanci Olgeginin,
yliksek giivenirlige sahip oldugu (.81, .80, .78 ve. 74) oldugu gortlmiistiir. Matematiksel Dayaniklilik
Olgegi deger, miicadele ve gelisim isimleri verilen ii¢ faktérden olusmaktadir. Hesaplanan Cronbach
Alpha giivenirlik katsayilar1 sirasiyla Matematiksel Dayarikhilik/Yilmazlik Olgegi igin 0.88; deger
faktorti ig¢in 0,91; miicadele faktorii icin 0,77 ve son olarak gelisim faktorii i¢in 0,74 olarak
belirlenmistir. Olgegin uyum gegerligini test etmek icin kullamilan Ortaokul Ogrencileri icin

Dayaniklilik /Y1ilmazlhik Olgegi igin giivenirlik katsayisi 0,89 seklinde belirlenmistir.
Veri Toplama Siireci

Verilerin toplanmast icin oncelikle Milli Egitim miidiirliigiinden arastirma izni alinmistir.
Arastirma iznini takiben etik kurul onayr almmustir. Olcekleri gelistiren ve uyarlayan
arastirmacilardan izinler alindiktan sonra, dlgeklerin her ikisi de google form dokiimanina yazilarak
hazirlanmigtir. Hazirlanan 0l¢ek formlar1 250 Ogrenci ile paylasilmistir. 191 6grenciden doniit

alinmigtir.
Veri Analizi

Veriler SPSS 20 istatistik programina girildikten sonra Kolmogorov-Smirnov testleri
uygulanarak verilerin normallik kosulunu saglayip saglamadigina bakilmistir. Her iki dlgegin de
merkezi egilim Olgiilerinin hemen hemen ayni olmasi nedeniyle verilerin normal dagildigima karar
verilmistir. Matematige yonelik inang ile matematiksel dayaniklilik degiskenleri arasindaki iligkiyi
incelemek {izere korelasyon analizinden yararlanilmistir. Ayrica siire¢ igerisinde ayni yoOntem
kullanilarak matematige yonelik inang dlgeginin alt boyutlar: olan, faydalilik, kaygi, caba ve sinirlilik
ile matematiksel dayarmiklilik 6lgeginin alt boyutlar1 olan deger, miicadele ve gelisim faktorleri

arasindaki iliskiler de incelenmistir. Ogrencilerin matematige yonelik inanglarinin matematiksel
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dayanikliliklarin1 yordama durumunu incelemek igin regresyon analizinden yararlanmilmistir.
Matematige yonelik inang 6lgeginin alt boyutlarinin matematiksel dayaniklilig1 yordama durumunu

incelemek i¢in ¢oklu dogrusal regresyon analizinden yararlanilmistur.
Arastirmanin Etik izinleri

Yapilan bu calismada “Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve Yayin Etigi
Yonergesi” kapsaminda uyulmas: gereken tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan
“Bilimsel Arastirma ve Yaym Etigine Aykir1 Eylemler” bashg: altinda belirtilen eylemlerden higbiri

gerceklestirilmemistir.

Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul ad1 = Kirgehir Ahi Evran Universitesi

Sosyal ve Begeri Bilimler Bilimsel Arastirma ve Yayin Etik Kurulu
Etik degerlendirme kararinin tarihi=27.05.2021
Etik degerlendirme belgesi say1 numarasi=2021/3/7

Bulgular

Verilerin normal dagilip dagilmadigini test etmek icin gerceklestirilen analiz sonuglariTablo

1’de belirtilmistir.

Tablo 1. Matematiksel inang ve matematiksel dayamkhilik 6lcek verilerinin normallik testi sonuglar:

N X Medyan Mod Ss Kolmogrov-Smirnova
IMORT 187 3,20 3,16 3,17 27 .000
DMORT 189 5.00 5,00 4,92 .68 .001

IMORT: Matematiksel inan¢ ortalamasi
DMORT: Matematiksel dayaniklilik ortalamasi

Tablo 1 incelendiginde her iki dlgegin dagilimina ait merkezi egilim Ol¢iilerinin degerlerinin
birbirine yakin oldugu goriilmiistiir. Her iki Olgege ait p degerleri 0.05'ten kiigiik olsa da merkezi
egilim Olciilerinin degerlerinin hemen hemen aymi olmasi dagilimin normale yakin oldugunu
belirtmektedir (Morgan, Leech, Gloeckner ve Barrett, 2004). Ogrencilerin matematiksel inanglari ile
matematiksel ~dayanukliliklart arasindaki iliskiyi incelemek igin korelasyon analizinden

yararlanilmistir. Korelasyon analiz bulgular: Tablo 2’de belirtilmistir.

Tablo 2. Ogrencilerin matematiksel inanglari ile matematiksel dayanikliliklar: arasindaki iliski

DMORT
IMORT Korelasyon Katsayisi (r) 493**
Istatistiksel Anlamlilik (p) .000

Tablo 2 incelendiginde 6grencilerin matematiksel inanglar ile matematiksel dayarikliliklar
arasinda Slgegin genelinde istatistiki olarak anlamli iliski oldugu goriilmektedir (p=.00<.05). IMORT
ile DMORT un pozitif yonde orta diizeyde iliskiye sahip oldugu ortaya konulmustur (r=.493). Elde
edilen korelasyon katsayisi (r), .40<r<.60 ise pozitif yonde orta diizeyde iligkinin oldugunu

gostermektedir.
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Ogrencilerin matematiksel inanglarmin alt boyutlari ile matematiksel dayamkliliklar:
arasindaki iliskiyi incelemek icin korelasyon analizinden yararlanilmistir. Yapilan korelasyon

analizine iliskin bulgular Tablo 3’te belirtilmistir.

Tablo 3. Ogrencilerin matematiksel inanclari ile matematiksel dayanikliliklar: arasindaki iliskinin alt boyutlarda
incelenmesi

Matematiksel Inang Olgegi Matematiksel Dayaniklilik Alt Boyutlar
Alt Boyutlari
Deger Miicadele Gelisim
Faydalilik r .668** 451** -.004
p .000 .000 .957
Kaygi r -.169* .002 .303**
p .019 983 .000
Caba r .339** .260 256**
p .000 .000 .000
Smurhilik 7 -.203 .009 377**
p .005 .753 .000
*1p <.05

r: Korelasyon katsayis1
p: Istatistiksel anlamlilik

Tablo 3'te yer alan bulgulara gore matematiksel inang 6lgegi alt boyutlarindan “faydalilik” ile
matematiksel dayanuklilik Olgegi alt boyutlarindan “deger” pozitif yonde yiiksek diizeyde anlamh
iliskiye (r=.668; p=.00<.05), faydalilik ve miicadele alt boyutlar1 pozitif yonde orta diizeyde anlamsiz
iliskiye (r=.451; p=.00<.05), faydalilik ile gelisim boyutlar1 negatif yonde anlamsiz ¢ok zayif iliskiye (r=-
.004; p=957>.05) sahipken; matematiksel inang Olcegi alt boyutlarindan “kaygi” ile matematiksel
dayaruklilik alt boyutlarindan “deger” negatif yonde ¢ok zayif bir iliskiye (r=-.169; p=.019<.05),
“kayg1” ile “miicadele” negatif yonde ¢ok zayif diizeyde anlamsiz bir iliskiye (r=-.002; p=.983>.05),
“kaygl” ile “gelisim” pozitif yonde c¢ok zayif diizeyde anlamli bir iliskiye (r=.303; p=.00<.05);
matematiksel inang olgegi alt boyutlarindan “¢aba” ile matematiksel dayaniklilik alt boyutlarindan
“deger” pozitif yonde zayif diizeyde anlaml bir iliskiye (r=.339; p=.00<.05), “caba” ile matematiksel
dayaruklilik alt boyutlarindan “miicadele” negatif yonde zayif diizeyde anlaml bir iliskiye (r=.260;
p=.00<.05), “caba” ile matematiksel dayaruklilik alt boyutlarindan “gelisim” pozitif yonde zayif
diizeyde anlamli bir iliskiye (r=.256; p=.00<.05); matematiksel inang¢ Olgegi alt boyutlarindan
“smirlilik” ile matematiksel dayaniklilik alt boyutlarindan “deger” negatif yonde zayif diizeyde
anlamh bir iliskiye (r=-.203; p=.005<.05), “smirlilik” ile matematiksel dayarmikhilik alt boyutlarindan
“miicadele” pozitif yonde ¢ok zayif diizeyde anlamsiz bir iligskiye (r=.009; p=.753>.05), “smirlilik” ile
matematiksel dayaniklilik alt boyutlarindan “gelisim” pozitif yonde zayif diizeyde anlamli bir iligskiye

(r=.377; p=.00<.05) sahiptir.

C)grencilerin matematiksel inanglarinin matematiksel dayanikliliklarini yordama durumunu

incelemek i¢in gerceklestirilen basit dogrusal regresyon analiz bulgular1 Tablo 4'te gosterilmistir.
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Tablo 4. Matematiksel inanglarin matematiksel dayamkhliklar: yordama durumuna ait basit dogrusal regresyon
analiz bulgular:

B Standart r r? Standardize t F p
hata Edilmis
IMORT 1.043 134 493

Tablo 4 verilerine gore gerceklestirilen varyans analizinin sonucunun (F=60,552, p=00<.05)
anlamli oldugu goriilmiistiir. Bu sonug anlamli oldugu i¢in yordanan (matematiksel dayaniklilik) ve
yordayict (matematige yonelik inang) iliskisinin dogrusal oldugu anlasilir. Buna gore 6grencilerin
matematige yonelik inancinin matematiksel dayanikliliklarini anlaml olarak pozitif yénde yordadig:
belirlenmistir. Matematiksel dayarmukliligin %?24“liniin matematige yoOnelik inan¢ tarafindan

yordandig1 goriilmiistiir.

Ogrencilerin matematiksel inanglarinin alt boyutlarinin matematiksel dayarikliliklarimi
yordayip yordamadigma dair yapilan ¢oklu dogrusal regresyon analiz bulgular1 Tablo 5'te
belirtilmistir.

Tablo 5. Matematige yonelik inang alt boyutlarindan faydalilik alt boyutunun matematiksel dayanmikliliklar:
yordamasina iliskin ¢oklu regresyon analizi sonuglart

Matematiksel B Standart B t p r T2
Inang Olgegi Alt Hata

Boyutlar

Faydalilik 765 .089 591 8.621 0.00 .575 .534
Kayg1 144 097 112 1.482 0.14 .031 .108
Caba 183 .083 .148 2209  0.028 401 .160
Simurlilik .090 .067 102 1.347  0.180 .026 .098
R=.637 R? = 405

F=31.703 p=000

Ogrencilerin matematiksel dayaniklilig1 iizerinde muhtemel etkiye sahip olabilecek faydalilik,
kaygi, caba ve smurliik gibi degiskenlerin Ogrencilerin matematiksel dayanikliigini yordama
durumunu incelemeye yonelik olarak gerceklestirilen ¢oklu dogrusal regresyon analizine gore,
faydalilik, kaygi, caba ve smirhilik alt boyutlar1 ile 6grencilerin matematiksel dayanikliliklarinin
anlaml bir iliskiye sahip oldugu gozlenmistir (R=.637, R"2=.405) (F=31.703, p=0.00<0.01). S6z konusu
dort degisken, birlikte, matematiksel dayamikliligin %41’ini agiklamaktadir. Standartlastirilmis
regresyon katsayilarina gore, yordayici degiskenlerin, basari {izerindeki goreli 6nem sirasi, faydalilik
(B=591), caba (B=.148), kayg: (p=112) ve smurlilik (=.102) dir. Regresyon katsayilarmnin anlamlilik
testleri géz Oniine alindiginda, yordayicr degiskenlerden sadece faydalilik (p=0.00<0.05) ve caba
(p=0.028<0.05) alt boyutlarnin, matematiksel dayaniklilik iizerinde anlamli yordayici oldugu
goriilmektedir. Yordayici degiskenlerle matematiksel dayaniklilik arasindaki iliskilere bakildiginda,
faydalilik ile (r=.575), kayg: ile (r=.031), ¢aba (r=.401) ve simirlilikla (r=026) diizeyinde korelasyon

gozlenmektedir.
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Tartisma

Ortaokul 6grencileriyle gerceklestirilen bu calismada 6grencilerin matematiksel inanglari ile
matematiksel dayanikliliklar1 arasindaki iliskiler incelenmistir. Calisma neticesinde Ogrencilerin
matematiksel inanglar1 ile matematiksel dayanikliliklarinin istatistiki agidan anlamli pozitif yonde orta
diizeyde bir iliskiye sahip oldugu goriilmiistiir. Alan yazinda, 6grencilerin matematige yonelik inanci
ile tutumu arasinda olumlu iliskinin oldugunu gosteren (Wilkins ve Ma, 2003); geometri alaninda ise
Ogrencilerin geometrik inanglari ile geometri dersine yonelik tutumlariin pozitif yénde anlamli bir
iliskiye sahip oldugu (ilhan, Gemicioglu ve Pongan, 2021), matematik kaygisi ile matematik dersine
yonelik tutumun negatif yonde bir iliskiye sahip oldugunu (Karadag ve Karadeniz, 2014) ortaya
koyan calismalar mevcuttur. Yine matematige yonelik inangla benzer bir kavram olan matematik
Ozyeterlik algis1 hakkinda; matematik 6zyeterlik algisi ile matematige yonelik tutum arasinda anlamh
bir iligski olmadig1 (Ayan, 2014), matematik 6zyeterligi ve matematige yonelik tutum arasinda pozitif
yonde anlamli iligkinin oldugu (Doruk, Oztiirk ve Kaplan, 2016; Nicolaidou ve Philippou, 2003)

literatiirde karsilasilan durumlardandar.

Kullanilan olgeklerin alt boyutlar: arasindaki iligski incelendiginde ise; faydalilik ile deger
arasinda pozitif yonde yiiksek diizeyde bir iliski goriilmiistiir. Alan yazin incelendiginde matematige
verilen O6nem ile matematik Ozyeterligi arasinda pozitif yonde anlamli bir iliskinin varligim
raporlayan calismalara (Birgin ve Demirkan, 2017) rastlanmaktadir. Yiiriitillen ¢alismada kayg: alt
boyutu ile deger alt boyutu arasinda negatif yonde ¢ok zayif bir iligki goriiliirken alan yazinda
matematik kaygisi ile deger inanclar1 arasindaki negatif iliskinin istatistiksel olarak anlamli oldugu
(Li, Cho, Cosso ve Maeda, 2021), kaygi ve matematige karsi tutum arasinda karsilikli iliskinin anlaml
ancak kiiciik etki boyutunun oldugu (Haciomeroglu, 2017) ortaya ¢ikmustir. Yine ¢alismada kayg: ile
gelisim arasinda pozitif yonde ¢ok zayif diizeyde anlamli bir iliski oldugu goriilmiistiir. Alan yazinda
kayg1 ve motivasyon arasinda orta diizeyde negatif iligski (Li ve digerleri., 2021), kayg1 ve akademik
basari arasinda pozitif yénde anlamli bir iligki (Yenilmez ve Ozbey, 2006); matematik dersine yonelik
tutum ile matematik ders kaygisi degiskeni arasinda ise negatif ve orta diizeyde anlamli bir iliskinin
(Yilmaz, 2011) oldugu goriilmiistiir. Gergeklestirilen bu calismada caba ile deger arasinda pozitif
yonde zayif diizeyde anlamh bir iliski, ¢aba ile miicadele arasinda negatif yonde zayif diizeyde
anlaml bir iliski, ¢aba ile gelisim arasinda pozitif yonde zayif diizeyde anlamli bir iligki goriiliirken
alan yazinda beklenti-deger ile basar1 arasinda pozitif yonde diisiik diizeyde anlaml bir iligki (Kesici,
2018); deger ile basar1 arasinda anlamli bir iliskinin olmadig1 (Haslaman ve Askar, 2007); deger ile
basar1 arasinda anlamli bir iliskinin oldugu (Wolters ve Rosenthal, 2000); gosterilen ¢aba neticesinde
matematik basarisinin  yiiksek oldugunu (Yalgin, 2012) calismalar mevcuttur. Smirhilik ile
matematiksel dayaniklilik alt boyutlarindan deger arasinda negatif yonde zayif diizeyde anlamli bir
iligki (r=-.203; p=.005<.05), siurlilik ile gelisim arasinda pozitif yonde zayif diizeyde anlamh bir iligki
(r=.377; p=.00<.05) bulunmustur.
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Ogrencilerin matematige yonelik inancinin matematiksel dayanmikliliklarini anlamli olarak
pozitif yonde yordadig: ulasilan diger bir sonucken alanyazinda ortaokul 6grencilerinin matematige
yonelik tutumlar: ile matematige yonelik 6z yeterliklerinin pozitif ve yiiksek diizeyde anlamli bir

iliskiye sahip oldugu bulgusu da yerini almaktadir (Yilmaz, 2011).

Matematige Yénelik Inang Olgegi alt boyutlarnin matematiksel dayanikliligi yordamasina
iliskin yapilan ¢oklu regresyon analizi sonucunda, faydalilik, kaygi, caba ve smurlilik alt boyutlar
birlikte ©6grencilerin matematiksel dayanikhiliklar: ile anlamli bir iliski bulundugu sonucuna
varilmistir. Yordayict degiskenlerden sadece faydaliik ve c¢aba alt boyutlarinin, matematiksel

dayanuklilik tizerinde anlaml yordayict oldugu goriilmiistiir.
Sonug

Calisma bulgular1 neticesinde, dgrencilerin matematige yonelik inanglar1 ile matematiksel
dayarukliliklar1 arasinda anlaml iligkinin oldugu sonucuna varilmistir. Buradan matematik dersine
yonelik sahip olunan inanglarin 6grencilerin matematige yonelik durusla yakin iliskisi bulunan
matematiksel dayanikliliklarini olumlu yénde etkiledigi sonucu ¢ikarilabilir. Ayrica, anlamli iliskinin
otesinde oOgrencilerin matematiksel inanglarmin matematiksel dayanikliliklarini yordadigi da

calismadan elde edilen bir diger 6nemli sonugtur.

Calismayla Ogrencilerin matematiksel dayanikliliklarinin artirilmasinda inang faktoriiniin
etkisi goz oniine alindiginda, ortaokullarda 6gretmenlerin 6grencilerin matematige yonelik pozitif
inang gelistirmesine yardimci olmalarinin, akademisyenlerin okullarla isbirligi halinde ortaokul
ogrencilerine yonelik cesitli projeler ve aktiviteler yiiriitmelerinin, yine akademisyenlerin
matematiksel inan¢ ve matematiksel dayanikliik kavramlari ile ilgili seminer vb etkinlikler
yliriitmelerinin 6grencilerin matematiksel inan¢ ve matematiksel dayanikliliklarinin artirilmasinda
etkili olacag1 diisiiniilmektedir. Bu dogrultuda o6gretmenlerin derslerini yiiriitiirken bahsedilen

kavramlar: dikkate alarak derslerini planlamalar: arastirmacilarca dnerilmektedir.
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Introduction

Mathematical literacy is one of the 21st century skills that middle school students, like every
individual, should have. It is defined as the individual's understanding of mathematics and defining
and doing mathematics according to that; using the mathematics she has learnt in a constructive,
creative, and reflective way in his daily work and social life; and having knowledge and skills of the
significance and function of math in her life as an active citizen (OECD, 2004). In this context, one aim
is to associate mathematics with daily life within the scope of mathematical literacy. In order to realize
this aim, students should have some cognitive and affective characteristics. Beliefs in mathematics and
mathematical resilience are among the characteristics considered in this context. For students to solve
problems and think mathematically by associating mathematics with daily life, they must first have
positive beliefs about the subject. Belief is a structure that cannot be formed easily. Experience is
necessary for the formation of belief. An individual develops beliefs by reflecting his/her experiences.
For an individual to have positive beliefs about mathematics, positive experiences should be gained or
positive results should be drawn from negative experiences. In addition, individuals' having positive
beliefs about mathematics and resilience that goes beyond the attitude in the mathematics lesson are

among the qualities expected from individuals.
Mathematical Belief

Being successful or unsuccessful in mathematics is not only a matter of having mathematical
knowledge and applying the required process skills (Lester, Garofalo, and Kroll, 1989). The decisions
made while using this knowledge, strategies used, emotions, thoughts, and beliefs that are held are
other factors that affect success or failure in mathematics lessons (Lester, F. K., Garofalo, J.) Belief is a
concept that does not yet have a clear definition in the literature (Furinghetti and Pehkonen, 2002;
Leder, Pehkonen, and Torner, 2002; Pehkonen and Hannula, 2004). The difficulty here is to distinguish
beliefs and knowledge (Pehkonen and Pietild, 2003; Thompson, 1992). Additionally, the relationship
among beliefs and other affective dimensions as emotions is among the reasons for failure to define
the concept of belief (McLeod, 1992). Therefore, beliefs have cognitive and affective dimensions.

Beliefs interact with attitudes and emotions (Sumpter, 2013). However, there are still researchers who
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define the concept of belief. For instance, defined beliefs are an individual's personal assumptions
about the nature of reality (Cobb, 1986). These assumptions form the basis of goal-oriented activities.
Beliefs differ from attitudes and emotions in that they have the least emotional involvement and are
the most stable over time (McLeod, 1992). Boyes and Chandler (1992) suggest that beliefs are

structurally coherent, logically ordered processes in which levels of development cannot be separated.

Hart (1989, p. 44) uses the word belief to reflect definite types of judgements about a set of
objects. According to Lester, Garofalo, and Kroll (1989, p. 77), beliefs consist of an individual's
subjective knowledge about the self, mathematics, problem solving, and the issues addressed in
problem statements. The definition of [sophisticated] beliefs in the literature varies across disciplines
and between researchers (Pehkonen and Hannula, 2004). Other researchers define beliefs as

statements that individuals believe to be true (Ajzen and Fishbein, 1980; Beswick, 2005).

According to Ernest (1989), mathematical beliefs are "individuals' concepts, ideologies, values,
philosophies about life and mathematics". Mathematical beliefs are the norms created by individuals
through their mathematical work (Raymond, 1997). Students' beliefs about mathematics are their self-
opinions formed by their mathematical experiences. Students' beliefs towards mathematics has a
crucial role in determining their thoughts and behaviours towards it. Students' learning experiences
and their thoughts on mathematics affect their beliefs on the subject and learning it. Beliefs held by
students contribute to the learning process as well as supporting learning (McLeod and McLeod, 2002;
Palsdottir, 2007). Beliefs are highly influential on students' assessment of their abilities, their
willingness to participate in mathematics activities, and their attitudes towards mathematics (NCTM,

1989).

Schoenfeld (1989) developed a scale to examine mathematical beliefs and their effect on
mathematical performance. The sub-dimensions are as follows: "mathematics is a discipline that is
almost impossible to be discovered by students and is best learnt by memorization" and "mathematics
is useful and fun, it helps to understand abstractions". McLeod (1992) analyzed beliefs about
mathematics in four dimensions: "beliefs about the nature of mathematics", "beliefs on learning
mathematics”, "beliefs on the role of teachers in learning mathematics", and "beliefs in the social
context". In Op't Eynde and De Corte's (2003) study on mathematics belief systems, mathematics-
related beliefs were analyzed in four dimensions: "students' beliefs about the role and the functioning
of their own teacher", "beliefs about the significance and competence in mathematics", "beliefs about
mathematics as a social activity”, and "beliefs about mathematics as a domain of excellence". As a
result, it can be inferred that mathematical belief is the understanding of an individual with a

cognitive and affective side while creating meaning through reflection from their mathematical

experiences.
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Thus, mathematical belief is closely related to the nature of mathematics, mathematical
success, and mathematical process skills and therefore mathematical identity. In other words,
mathematical belief will affect the individual's stance towards the subject. Mathematical resilience,

which expresses the individual's stance towards mathematics, is important at this point.
Mathematical Resilience

Mathematical resilience is based on the growth mindset concept proposed by Dweck (2017).
According to this concept, the mindset of individuals to be able to do something is categorized as
either fixed or growth. Those in the fixed mindset category argue that individuals must have a certain
intelligence and ability to do something. Individuals having growth mindset believe intelligence and
ability may be developed effort and support. The growth mindset rejects the idea that only certain
individuals can be successful with certain abilities and argues that everyone can do mathematics. At
this point, it is emphasized that the difficulties experienced while doing mathematics should be
considered natural and that it is normal to receive support if needed when encountering difficulties
(Lee and Johnston-Wilder, 2014). Mathematical resilience, positive and adaptive stance towards
mathematics and enables students to pursue learning despite difficulties, representing new approach
(Johnston-Wilder, 2013). The factors on which mathematical resilience are based have been revealed as

the following:
o Value: The belief that mathematics is a subject that is valuable and worth studying,

o Struggle: The acceptance of struggling with mathematics is universal, even among people

with a high level of ability,

e Growth: Confidence that all people can develop mathematical skills and disbelief that

some are born with or without the ability to learn mathematics.

* Resilience: An orientation towards negative situations that result in a positive response or

difficulty in learning mathematics (Johnston-Wilder, 2013).

The first factor indicates that the value given to the nature of mathematics is related to the
stance towards the subject. In terms of struggle, the naturalness of the difficulties encountered in
mathematics lessons is important. The student's perception of the difficulties encountered shapes
his/her stance towards mathematics and his/her success in it. If the difficulties encountered in the
mathematics lesson are seen as opportunities for development and evaluated like this, both brain
development is enabled and new learning takes place. If the difficulties encountered are not viewed as

an opportunity for development, the individual may begin to have mathematics anxiety.

This situation is explained by the growth zone model. In the model, three zones indicating the

psychology of the individual are proposed: comfort zone, growth zone, and danger zone.
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In the comfort zone, routine tasks are fulfilled by utilizing what is known. The individual has
the potential to feel bored in this zone. The growth zone is where the difficulties are perceived as
normal. In this zone, the individual tries to overcome difficulties with appropriate support. The
danger zone is where uncertainty, lack of control, and insecurity exist. The individual may experience
feelings of panic in this zone and therefore the expected higher-level thinking does not occur.
Moreover, this is the zone where the individual feels inadequate in doing mathematics and
mathematics anxiety begins (Lee and Johnston- Wilder, 2017; Lee and Johnston-Wilder 2018). Dweck
(2017) and Boaler (2015) argued that success in mathematics can be achieved with the growth mindset.
Fixed mindset leads students to have a negative attitude towards mathematics lessons, whereas a
growth mindset results in students having a positive attitude towards them for reasons such as a
positive perspective on mistakes, coping with difficulties, and the naturalness of receiving support. It
appears that this situation enables students with a growth mindset to be more successful in

mathematics compared to those with a fixed mindset.

As seen, belief in mathematics and mathematical resilience have an established place in the
literature as concepts that affect the learner's attitude towards mathematics and achievement.
Considering the importance of both concepts in literature and in practice, the purpose of the study
was to reveal the relationship between students' beliefs towards mathematics and their mathematical
resilience due to the effects of beliefs towards mathematics and mathematical resilience on
mathematics attitudes and achievement at middle school level, which is an important step of

education. Thus, the research questions determined are:

1. What is the relationship between middle school students' mathematical beliefs and their

mathematical resilience?
2. Do middle school students' mathematical beliefs predict their mathematical resilience?
Method
Research Design

The study is a causal comparison and correlational study from among the quantitative
methods due to data collection, implementation, and analysis methods. In correlational research, the
relationships between two or more variables are analyzed without any attempt to influence them.
Correlational research is sometimes referred to as descriptive because it describes an existing
relationship between variables. A correlational study reveals the relationship between two or more
quantitative variables by using correlation coefficients (Fraenkel, Wallen, and Hyun, 2012). Thus, this
model was used to reveal relationships between students' mathematical resilience and mathematical

beliefs and the sub-dimensions of these concepts.
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Study Group

The study’s sample consisted of 191 students from a middle school and a science and arts
center in a city in Central Anatolia during 2020-2021 spring semester. Convenience sampling was used
as a sampling method. Convenience sample consists of individuals (conveniently) available to
participate (Fraenkel et al., 2012). The choice of the method can be explained by the fact that the study

was conducted with the researcher's own students.
Data Collection Tools

Mathematics Belief Scale, developed by Yildiz and Cift¢i (2020), and the Mathematical
Resilience Scale, adapted into Turkish by Durmaz and Girit-Yildiz (2018) were the tools for data
collection. The first scale has four factors and 24 items: 9 items for the "benefit" factor, 7 items for the
"anxiety" factor, 4 items for the "effort" factor, and 4 items for the "limitation" factor. The Mathematics
Belief Scale was found to have high reliability (.81, .80, .78, and .74). The Mathematical Resilience Scale
consists of three factors: value, struggle, and growth. The calculated Cronbach’s alpha reliability
coefficients were 0.88 for Mathematical Resilience Scale, 0.91 for the value, 0.77 for struggle, and 0.74
for growth factor. The reliability coefficient determined for the Resilience/Struggle Scale for Middle

School Students, which was used to test the concurrent validity of the scale, was 0.89.
Data Collection

Firstly, permission was obtained from the of National Education Directorate to collect the
data. Next, ethics committee approval was obtained. After permission was obtained from the
researchers who developed and adapted the scales, both scales were prepared using Google Forms.

The prepared scale forms were shared with 250 students. Feedback was received from 191 students.
Data Analysis

Data were analyzed through SPSS 20 statistical program. The normality of the data was tested
through Kolmogorov Smirnov. Since the central tendency measures of the two scales were almost the
same, it was concluded that data were distributed normally. Correlation analysis was used to reveal
the relationship between beliefs towards mathematics and mathematical resilience variables. In
addition, the same method was utilized to examine the relationships between the sub-dimensions of
the Mathematics Beliefs Scale: benefit, anxiety, effort, and limitation, and the sub-dimensions of the
Mathematical Resilience Scale: value, struggle, and growth. Regression analysis was employed to
examine whether students' beliefs about mathematics predict their mathematical resilience. Multiple
linear regression analysis was used to examine the predictive status of the sub-dimensions of the

Mathematics Beliefs Scale.
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Ethical Permissions for the Study

All the rules to be followed within the scope of the “Higher Education Institutions Scientific
Research and Publication Ethics Directive” were followed. None of the actions specified under the
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Findings

The results of the analyses performed to test whether the data were normally distributed are

presented in Table 1.

Table 1. Normality test results of mathematical belief and mathematical resilience scale data

N X Median Mode SD Kolmogorov—-Smirnov
MMB 187 3.20 3.16 3.17 27 .000
MMR 189 5.00 5.00 4.92 .68 .001

MMB: Mean of mathematical beliefs

MMR: Mean of mathematical resilience

When Table 1 is examined, it is seen that the values of the central tendency measures of both
scales’ distribution are close to each other. Although the p values of both scales are less than 0.05, the
fact that the values of the measures of central tendency are almost the same indicates that the
distribution is close to normal (Morgan, Leech, Gloeckner, and Barrett, 2004). Correlation analysis was
utilized to examine the relationship between students' mathematical beliefs and mathematical

resilience. The findings of the correlation analysis are presented in Table 2.

Table 2. The Relationship between Students’ Mathematical Beliefs and Mathematical Resilience

MMR
MMB Correlation Coefficient (r) 493
Statistical Significance (p) .000

When Table 2 is examined, it is seen that there is a statistically significant relationship between
students' mathematical beliefs and mathematical resilience in the whole scale (p=.00<.05). There is also
a moderate positive correlation (r=.493) between MMB and MMR. The correlation coefficient (r)
obtained, .40<r<.60, indicates a moderate positive relationship. Correlation analysis was used to
examine the relationship between the sub-dimensions of students' mathematical beliefs and their

mathematical resilience. The findings of the correlation analysis are presented in Table 3.
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Table 3. Examination of the relationship between students’ mathematical beliefs and mathematical resilience in
sub-dimensions

Sub-dimensions of Mathematics Belief Scale Sub-Dimensions of Mathematical Resilience
Value Struggle Growth
Benefit r .668** A451** -.004
p .000 .000 .957
Anxiety T -.169* .002 .303**
p .019 .983 .000
Effort r .339** 260 256**
p .000 .000 .000
Limitation r -.203 .009 377%*
p .005 .753 .000
*p <.05

r: Correlation Coefficient

p: Statistical Significance

According to the findings in Table 3, while benefit, a sub-dimension of the Mathematics Belief
Scale, and value, a sub-dimension of the Mathematical Resilience Scale, have a highly significant
positive relationship (r=.668; p=.00<.05), the benefit and struggle sub-dimensions have a moderately
insignificant positive relationship (r=.451; p=.00<.05) and the benefit and growth sub-dimensions have
a very weak insignificant negative relationship (r=-.004; p=.957>.05). Anxiety, a sub-dimension of the
Mathematics Belief Scale, and value, a sub-dimension of the Mathematical Resilience Scale, have a
very weak negative relationship (r=-.169; p=.019<.05), anxiety and struggle have a very weak negative
relationship (r=-.002; p=.983>.05), and anxiety and growth have a very weak significant positive
relationship (r=.303; p=.00<.05). Effort, from the sub-dimensions of the Mathematics Belief Scale, and
value, from the sub-dimensions of the Mathematical Resilience Scale, have a weak significant positive
relationship (r=.339; p=.00<.05), while effort and struggle, a sub-dimension of the Mathematical
Resilience Scale, have a weakly significant negative relationship (r=.260; p=.00<.05). Effort and growth,
a sub-dimension of mathematical resilience, have a weakly significant positive relationship (r=.256;
p=-00<.05), while limitation, a sub-dimension of the Mathematics Belief Scale, and value, a sub-
dimension of the Mathematical Resilience Scale, have a weakly significant negative relationship (r=-
.203; p=.005<.05). Limitation and struggle, a sub-dimension of the Mathematical Resilience Scale, have
a very weak insignificant positive relationship (r=.009; p=.753>.05), while limitation and growth, a sub-
dimension of the Mathematical Resilience Scale, have a weakly significant positive relationship

(r=377; p=.00<.05).

The results of the simple linear regression analyses conducted to examine the predictive status

of students' mathematical beliefs on their mathematical resilience are shown in Table 4.
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Table 4. Simple linear regression analysis results of mathematical beliefs predicting mathematical resilience

B Standard r r? Standardized Bt F p
error
MMB 1.043 134 493

According to Table 4, the result of the variance analysis (F=60.552, p=00<.05) was significant.
Therefore, it is concluded that the relationship between predicted (mathematical resilience) and
predictor (belief in mathematics) is linear. Accordingly, students' beliefs towards mathematics
significantly predicted their mathematical resilience in a positive way. It was seen that 24% of

mathematical resilience was predicted by belief in mathematics

The results of the multiple linear regression analysis on whether the sub-dimensions of

students' mathematical beliefs predicted their mathematical resilience are shown in Table 5.

Table 5. Multiple Regression Analysis Results Regarding the Prediction of Mathematical Resilience by the
Benefit Sub-dimension of Mathematics Belief

Sub-dimensions of B Standard p t ) r r?
Mathematics Belief Scale Error

Benefit 765 .089 591 8.621 0.00 575 534
Anxiety 144 097 112 1.482 0.14 .031 .108
Effort 183 .083 .148 2209  0.028 401 .160 .026
Limitation .090 .067 102 1.347  0.180 .098

R=.637 R? = .405

F=31.703 p=-000

According to the multiple linear regression analysis conducted to examine the prediction of
students' mathematical resilience by variables such as benefit, anxiety, effort, and limitation, which
may have a possible effect on students' mathematical resilience, there was a significant relationship
between the sub-dimensions of benefit, anxiety, effort, and limitation and students' mathematical
resilience (R=.637, R"2=.405) (F=31.703, p=0.00<0.01). These four variables, together, explain 41% of
mathematical resilience. According to the standardized regression coefficients, the relative order of
importance of the predictor variables on achievement are benefit ($=.591), effort (=.148), anxiety
(p=112), and limitation (f=.102). When the significance tests of the regression coefficients are
considered, only usefulness (p=0.00<0.05) and effort (p=0.028<0.05) were significant predictors of
mathematical resilience. When the relationships between predictor variables and mathematical
resilience are examined, correlations are observed at the level of benefit (r=.575), anxiety (r=.031), effort

(r=.401), and limitation (r=026).
Discussion

In the present study conducted with middle school students, the relationships between their
mathematical beliefs and mathematical resilience were examined. The results indicated that the

students' mathematical beliefs and mathematical resilience had a statistically significant positive
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relationship at a moderate level. Similarly, studies showing a positive relationship between students’
beliefs and attitudes towards mathematics are exist (Wilkins and Ma, 2003); in the field of geometry,
there is an important positive relationship between students' geometric beliefs and attitudes towards
geometry lessons (Ilhan, Gemicioglu, and Pongan, 2021), while there is a negative relationship
between mathematics anxiety and attitude towards mathematics lessons (Karadag and Karadeniz,
2014). Moreover, there are studies in the literature indicating no significant relationship between
mathematics self-efficacy perception, which is a similar concept with beliefs towards mathematics,
and attitude towards mathematics (Ayan, 2014), as well as a significant positive relationship between
mathematics self-efficacy and attitude towards mathematics (Doruk, Oztiirk, and Kaplan, 2016;

Nicolaidou and Philippou, 2003).

Analysis of the relationship between the sub-dimensions of the scales used showed a high-
level positive relationship between benefit and value. In the literature there are studies (Birgin and
Demirkan, 2017) reporting the existence of a significant positive relationship between the importance
given to mathematics and mathematics self-efficacy. In the current study, a very weak negative
relationship was observed between the anxiety sub-dimension and the value sub-dimension, while in
the literature, the negative relationship between mathematics anxiety and value beliefs was
statistically significant (Li, Cho, Cosso, and Maeda, 2021), and the reciprocal relationship between
anxiety and attitude towards mathematics was significant but had a small effect size (Haciomeroglu,
2017). Further, in the present study, there was a positive and very weak significant relationship
between anxiety and development. In the literature, however, a moderate negative relationship was
found between anxiety and motivation (Li et al., 2021), a significant positive relationship between
anxiety and academic achievement (Yenilmez and Ozbey, 2006), and a negative and moderately
significant relationship between attitude towards mathematics lessons and the mathematics lesson

anxiety variable (Yilmaz, 2011).

While there was a positive and weakly significant relationship between effort and value, a
negative and weakly significant relationship between effort and struggle, and a positive and weakly
significant relationship between effort and development in the present study, there are studies in the
literature that show a positive and weakly significant relationship between expectation-value and
achievement (Kesici, 2018), no significant relationship between value and achievement (Haslaman and
Askar, 2007), a significant relationship between value and achievement (Wolters and Rosenthal, 2000),
and that mathematics achievement is high as a result of effort (Yalgin, 2012). A weakly significant
negative relationship between limitation and value (r=-.203; p=.005<.05) and a weakly significant

positive relationship between limitation and growth (r=.377; p=.00<.05) were found.

While another result was that students' beliefs towards mathematics predicted their

mathematical resilience in a significantly positive direction, the literature also shows that the attitudes
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of middle school students towards mathematics and mathematics self-efficacy beliefs have a positive

and highly significant relationship (Yilmaz, 2011).

As a result of the multiple regression analysis conducted on the prediction of mathematical
resilience by the sub-dimensions of the Mathematical Beliefs Scale, it was concluded that the sub-
dimensions of benefit, anxiety, effort, and limitation together were significant related to students'
mathematical resilience. Among the predictor variables, only the benefit and effort sub-dimensions

were significant predictors of mathematical resilience.
Conclusion

Findings of our study showed a crucial relationship between middle school students' beliefs
about mathematics and their mathematical resilience. It can be concluded that beliefs about
mathematics lessons positively affect students’ mathematical resilience, which is closely related to
their attitude towards mathematics. In addition, beyond the significant relationship, the other result
obtained from the study was that students' mathematical beliefs predicted their mathematical

resilience.

Considering the effect of the belief factor in increasing students' mathematical resilience, it is
thought that helping teachers in middle schools to assist students develop positive beliefs towards
mathematics, conducting various projects and activities for middle school students in cooperation
with schools, and conducting seminars and similar activities related to the concepts of mathematical
belief and mathematical resilience will be effective in increasing students' mathematical beliefs and
mathematical resilience. Therefore, it is suggested by the researchers that teachers should plan their

lessons by considering the mentioned concepts.

446



KEFAD Cilt 24, Say1 1, Nisan, 2023
References

Ajzen, 1., & Fishbein, M. (1980). Understanding attitudes and predicting social behaviour. Englewood Cliffs,
N.].: Prentice-Hall

Ayan, A. (2014). Ortaokul 6grencilerinin matematik 6zyeterlik algilari, motivasyonlari, kaygilart ve tutumlar:
arasindaki iliski. Yayimlanmamis Yiiksek Lisans Tezi. Balikesir Universitesi, Balikesir.

Beswick, K. (2005). The beliefs/practice connection in broadly defined contexts. Mathematics Education
Research Journal, 17(2), 39-68.

Birgin, O., & Demirkan, H. (2017). Yatilh bolge ortaokulu Ogrencilerinin matematige yonelik
tutumlarmin bazi degiskenler bakimindan incelenmesi. E-uluslararas: egitim arastirmalart
dergisi, 8(2), 1-15.

Boaler, J. (2015). Mathematical Mindsets: Unleashing Students’ Potential through Creative. (1. Edition). PB
printing.

Boyes, C. M., & Chandler, M. (1992). Cognitive development, epistemic doubt, and identity formation
in adolescence. Journal of Youth and Adolescence, 21, 277-3

Cobb, P. (1986). Contexts, goals, beliefs, and learning mathematics. For the learning of mathematics, 6(2),
2-9.

Ciftci, S. K., & Yildiz, P. (2020). Matematik inanci dlgegi: yapi gecerligi ve giivenirlik analizleri. Mehmet
Akif Ersoy Universitesi Egitim Fakiiltesi Dergisi, 56, 121-138.

Doruk, M., Oztiirk, M., & Kaplan, A. (2016). Ortaokul 6grencilerinin matematige yonelik 6z-yeterlik
algilariin belirlenmesi: kaygi ve tutum faktorleri. Adiyaman Universitesi Egitim Bilimleri
Dergisi, 6(2), 2149-2727.

Durmaz, B. Cetin, S. & Girit, D. (2018). Matematiksel yilmazlik/dayamklilik 6lcegini tiirkceye
uyarlama ¢alismasi. EJERCONGRESS 2018 Conference Proceedings.

Dweck, C. (2017). Mindset: changing the way you think to fulfil your potential. (6.th ed.) Robinson: London

Ernest, P. (1989). The Knowledge, beliefs and attitudes of the mathematics teacher: A Model. Journal of
Education for Teaching, 15(1), 13-33.

Fraenkel, J. R, Wallen, N. E., & Hyun, H. H. (2012). How to design and evaluate research in education.
New York: McGraw-hill.

Furinghetti, F. & Pehkonen, E. (2002). Rethinking characterizations of beliefs. In E. Pehkonen, G. C.
Leder & G. Torner (Eds.), Beliefs: A hidden variable in Mathematics education? (pp. 39-57).
Dordrecht: Kluwer.

Goldin, G.A. (2002). Affect, meta-affect, and mathematical belief structures. In: Leder, G.C., Pehkonen,

E., Torner, G. (Eds), Beliefs: A Hidden Variable in Mathematics Education?. Mathematics Education

Library, (pp. 59-72). Springer, Dordrecht.



Morkoyunlu, Z. & Saltik Ayhanoz, G.

Haciomeroglu, G. (2017). Reciprocal relationships between mathematics anxiety and attitude towards
mathematics in elementary students. Acta Didactica Napocensia, 10(3), 59-68.

Hart, L. E. (1989). Describing the affective domain: Saying what we mean. In D. B. McLeod& V.
Adams (Eds.), Affect and mathematical problem solving (pp. 37-45). New York: Springer-Verlag

Haslaman, T., & Askar, P. (2007). Programlama dersi ile ilgili 6zdiizenleyici 6grenme stratejileri ve
basar1 arasindaki iliskinin incelenmesi. Hacettepe Universitesi Egitim Fakiiltesi Dergisi, 32(32),
110-122.

[lhan, A., Gemcioglu, M., & Pogan, S. (2021). Matematik basarisinin geometriye yonelik tutum ve
geometri inanci ile iliskisinin incelenmesi. Mersin Universitesi Egitim Fakiiltesi Dergisi, 17(1), 77-
91.

Johnston- Wilder, S. & Lee, C. (14 Sep. 2010). Developing mathematical resilience. In: BERA Annual
Conference, University of Warwick, UK.

Karadag, E., & Karadeniz, 1. (2014). Kirsal bolgelerdeki ortaokul dgrencilerinin matematik kaygi ve
tutumlari: korelasyonel bir arastirma. Turkish Journal of Computer and Mathematics Education
5(3), 259-273.

Kesici, A. (2018). Lise Ogrencilerinin matematik motivasyonunun matematik basarisina etkisinin

incelenmesi. Ondokuz Mays Universitesi Egitim Fakiiltesi Dergisi, 37(2), 177-194.

Leder, G. C., Pehkonnen, E., & Torner, G. (Eds.). (2002). Beliefs: A hidden variable in mathematics
education?. Dordrecht: Kluwer.

Lee, C., & Johnston-Wilder, S. (2018). Getting into and staying in the growth zone.

Lee, C., & Johnston-Wilder, S. (2017). The construct of mathematical resilience. In Understanding

emotions in mathematical thinking and learning (pp. 269-291). Academic Press.

Lee, C. & Johnston-Wilder, S. (2014). Mathematical resilience: what is it and why is it important? (S.
Chinn Ed.) The Routledge International Handbook of Dyscalculia and Mathematical Learning
Difficulties. pp. 337-345. Routledge.

Li, Q., Cho, H., Cosso, J., & Maeda, Y. (2021). Relations between students’ mathematics anxiety and
motivation to learn mathematics: a meta-analysis. Educational Psychology Review, 33(3), 1017-

1049.

McLeod, D.B. (1992). Research on affect in mathematics education: a reconceptualization. In D. Grows
(Ed.), Handbook of research on mathematics teaching and learning (pp.575-596). New York, NY:
McMillan.

Morgan, G. A., Leech, N. L., Gloeckner, G. W., & Barrett, K. C. (2004). SPSS for introductory statistics:

Use and interpretation. Psychology Press.

448



KEFAD Cilt 24, Say1 1, Nisan, 2023

National Council of Teachers of Mathematics. (1989).Curriculum and evaluation standards for school

mathematics. Reston, VA: Author.

Nicolaidou, M., & Philippou, G. (2003). Attitudes towards mathematics, self-efficacy and achievement in
problem solving. European Research in Mathematics Education III. Pisa: University of Pisa,
1(11).

OECD (2004). Learning For Tomorrow’s World. First Result From PISA 2003, Programme For
International Student Assessment, http://www.pisa.oecd.org/dataoecd/1/60/34002216.pdf,
Erisim Tarihi: 21.03.2009 OECD (2005). PISA 2003
http://www.oecd.org/dataoecd/35/51/35004299.pdf, Erisim Tarihi: 15.06.2009. Data Analysis
Manuel: SPSS Users,

Op't Eynde, P., & De Corte, E. (2003). Students’ mathematics-related belief systems: design and analysis of a

questionnaire.

Pehkonen, E., & Hannula, M. S. (2004). Mathematical belief research in Finland. Nordic Studies in
Mathematics Education, 9(2), 23-38

Palsdottir, G. (2007). Girls’ beliefs about the learning of mathematics. The Montana Mathematics

Enthusiast, Monograph 3, 117-124.

Pehkonen, E., & Pietild, M. S. (2003). On relationships between beliefs and knowledge in mathematics
education. In M. A. Mariotti (Ed.), Proceedings of CERME-3 conference: Third conference of the

European society for research in mathematics education Belaria, Italy.

Raymond, A. M. (1997). Inconsistency between a beginning elementary school teacher’s mathematics

beliefs and teaching practice. Journal for Research in Mathematics Education, 28(5), 550- 576.

Schoenfeld, A. (1992). Learning to think mathematically: Problem solving, metacognition and sense-
making in mathematics. In D. Grouws (Ed.), Handbook of Research in Mathematics Teaching and

Learning (pp. 334-370). New York: Macmillan Publishing Company.
Schoenfeld, A. H. (1989). Explorations of students” mathematical beliefs and behavior. Journal for

Research in Mathematics Education, 20(4), 338-355.

Sumpter, L. (2013). Themes and interplay of beliefs in mathematical reasoning. International Journal Of

Science And Mathematics Education, 11(5), 1115-1135.

Thompson, A. G. (1992). Teachers’ beliefs and conceptions: A synthesis of the research. In D. A.
Grouws (Ed.), Handbook of research on mathematics learning and teaching (pp. 127-146). New
York: Macmillan.

Wilkins, J. L., & Ma, X. (2003). Modeling change in student attitude toward and beliefs about

mathematics. The Journal of Educational Research, 97(1), 52-63.



Morkoyunlu, Z. & Saltik Ayhanoz, G.

Wolters, C. A. & Rosenthal, H. (2000). There relations between students’ motivational beliefs and their

use of motivational strategies. International Journal of Educational Research, 33, 801-820.

Yal¢in, M. O. (2012). Lise dgrencilerinin matematik dersine iliskin mecazlari, tutumlar: ve bagart diizeyleri
arasindaki iligkilerin incelenmesi. Yayimlanmamis Yiiksek Lisans Tezi. Abant Izzet Baysal

Universitesi, Bolu.

Yenilmez, K., & C)zbey, N. (2006). Ozel okul ve devlet okulu ogrencilerinin matematik kaygi diizeyleri

{izerine bir arastirma. Uludag Universitesi Egitim Fakiiltesi Dergisi, 19(2), 431-448.

Yilmaz, C. (2011). 6, 7 ve 8. smnif 6grencilerinin matematik giidiisii, kaygisi, 6z yeterlik inanci ve 6z kavrama ile
matematik dersine yonelik tutumlar: arvasindaki iligkiler: Sereflikochisar drnegi. Yayimlanmamis

Yiiksek Lisans Tezi. Ankara Universitesi, Ankara

450



