KEFAD Cilt 23, Say1 3, 2022

Ahi Evran Universitesi
Kirsehir Egitim Fakiiltesi Dergisi

KEFAD

ISSN: 2147 - 1037
http://kefad.ahievran.edu.tr

Adapting the Mathematics Self-efficacy and Anxiety Questionnaire into
Turkish and Examining its Relationship with Mathematical Self-concept

Biisra Kartal
Serdal Baltaci
Avni Yildiz

Article Information Abstract

@ CrossMa Mathematics self-efficacy, anxiety, and self-concept are crucial factors affecting students’
mathematics achievement. Although there are many studies examining the effects of
DOI: 10.29299/ kefad.1140407 these factors on mathematics achievement, it is known that there is still a need for

research on the differences stemming from demographic variables such as gender and
grade-level, especially in middle school students’ mathematics self-efficacy, anxiety, and
self-concept. In addition, the absence of a measurement tool that measures mathematics
self-efficacy and anxiety together, which are known to be in close relationship with each
other conceptually and empirically, makes it challenging to examine the relationship
between these structures in detail. Considering all these points, in this study, the
Mathematics Self-Efficacy and Anxiety Scale developed by May (2009), which measures
Mathematics Self-Efficacy, mathematics anxiety and self-efficacy together, was adapted into Turkish. Additionally,
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Keywords:

Mathematics Anxiety, it was examined to what extent middle school students’ self-efficacy, anxiety, and self-
. concept differed based on gender and grade levels, and self-efficacy and anxiety
Scale Adaption, predicted their self-concept. While grade-level and gender caused significant

Mathematical Self—Concept differences, it was seen that the effect of grade-level on the self-efficacy, anxiety, and
self-concept of both girls and boys did not differ. It was seen that mathematics self-
efficacy and anxiety were significant predictors of mathematical self-concept, and the
strongest predictor was self-efficacy.

Ortaokul Ogrencileri icin Matematik Oz Yeterlik ve Kaygi Olceginin
Tiirkce’ye Uyarlanmasi ve Matematiksel Oz Benlik Algisi ile iliskisi

Makale Bilgileri Oz
@ CrossMa Matematik 6z yeterligi ve kaygisi ile matematiksel 6z benlik algis1 6grencilerin matematik
basarilarir etkileyen 6nemli faktorler arasinda yer almaktadir. Bu faktorlerin matematik basarist
DOI: 10.29299/ kefad.1140407 tizerindeki etkisini inceleyen cok sayida calisma olsa da Ozellikle ortaokul 6grencilerinin

matematik 6z yeterligi, kaygisi ve 6z benliginde cinsiyet ve swuf seviyesi gibi demografik
degiskenlerin neden oldugu farkliliklara iliskin ¢alismalara halen ihtiya¢ oldugu bilinmektedir.
Ayrica, kavramsal ve ampirik olarak birbiri ile yakin iligki ierisinde oldugu bilinen matematik 6z
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yeterligi ve kaygisim bir arada dlgen bir 6lgme aracirun olmamasi da bu yapilar arasindaki iliskiyi
Anahtar Kelimeler: detayl bir bicimde incelenmesini zorlagtirmaktadir. Tiim bu noktalar géz 6niine alinarak, bu
. calismada matematik kaygisi ve 6z yeterligini bir arada 6lgen May (2009) tarafindan gelistirilen
Matematik Oz Yeterligi, Matematik Oz Yeterlik ve Kaygi Olgeginin Tiirkceye uyarlanmasi, ortaokul 6grencilerinin 6z
Matematik Kaygisi, yeterlik, kaygi ve 6z benliklerinin cinsiyet ve smuf seviyelerine gore ne derecede farklilastigr ve
- matematik 6z yeterlik ve kaygisimn 6zbenliklerini ne derecede yordadigi incelenmistir. Smuf
Olgek Uyarlama, seviyesi ve cinsiyet ortalamalarda farkliiga neden olurken hem kiz hem de erkek dgrencilerinin
Matematiksel Oz Benlik oz yeterlik, kaygi ve dzbenlikleri iizerinde sinuf seviyesinin etkisinin farklilasmadig1 goriilmiigtiir.
Algist Hem kiz hem de erkek Ogrencilerin siuf seviyeleri arttikga ortalamalar1 azalmistir. Ayrica,

matematik ozyeterlik ve kaygisimin matematiksel 6z benligin anlamli yordayicisi oldugu ve en
giiclii yordayicmun 6zyeterlik oldugu goriilmiistiir.
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Giris

Ogrenme siireci, bireylerin dis diinyadaki uyaranlari algilamast ve bu algilari birlikte
yorumlayip kendine 6zgii bir {iriine déniistiirme siirecidir (Von Glasersfeld, 1996). Ogrenme siireci
icerisinde Ogrencilerin akademik olarak basarili olabilmelerinde bireysel c¢alismalarmin yani sira
cevresel faktorler ve 6z yeterlikleri, kaygilar1 ve tutumlari gibi i¢sel faktorler de etkili olabilmektedir
(Pajares ve Miller, 1994; Recber, Isiksal ve Kog, 2018). Nitekim bu hususla ilgili Albert Bandura (1997,
s.77), “Kendine inaniyor olmak basaracagimin garantisi degildir ama inanmuyor olmak basarisizlia sebep olur.”
seklindeki sOylemiyle 0z yeterliligin 6nemini vurgulamistir. Bireylerin kendileri hakkinda ne
diisiindiigii ve hissettigi davramislarini da etkilemektedir. Bu diisiincelerden 6z benlik, 6z yeterlik ve
kaygilar1 bireylerin motivasyon ve egitim basarilarinda biiyiik éneme sahiptir (Lee, 2009). Pek ¢ok
calismada 0z yeterlik, kaygt ve 0z benligin akademik performans iizerindeki yordayici etkisi
incelenmistir (Pajares ve Miller, 1994; Recber ve digerleri, 2018). Matematik 0z-yeterligi, matematik
kaygis1 ve matematiksel 6z benlik algis1 6grencilerin matematiksel performanslarini etkilemektedir
(Higbee ve Thomas, 1999; May, 2009) ve matematik basarisinin bilissel olmayan yordayicilar: arasinda
en iyi tahmin etme giiciine sahip yordayicilardir (Morony, Kleitman, Lee ve Stankov, 2013). Lee ve
Stankov (2013) PISA 2003’de bu yapilarin 15 yas grubundaki 6grencilerin matematik basarisindaki

varyansin yaklasik %16’si1 acikladigin belirtmislerdir.

Bireylerin matematige karsi diger disiplinlere nazaran daha c¢ok kaygiya ve daha olumsuz
tutumlara sahip olduklar1 bilinmektedir (Dowker, Sarkar ve Looi, 2016). Ilkokul ve ortaokul caglarinda
ogrenciler, egitim hayatlarmin ilerleyen yillarinda matematikten kaginmanin temellerini atmaya
baglamaktadirlar. Ogrenciler {iniversite egitimlerine bagladiklari zaman matematige iliskin
tutumlarinin degismesi neredeyse imkansizdir ve olumsuz tutumlara ve matematik kaygisina sahip
ogrenciler matematik ile ilgili dersleri almaktan kaginacaklardir (May, 2009). Bu nedenle, 6grencilerin
matematige iliskin 6z diisiince ve degerlendirmelerinin erken yillarda incelenmesi ¢ok Snemlidir
(Pajares ve Miller, 1994). Tlkokul ya da ortaokul ¢agindaki dgrencilerin matematik kaygisi ve diger
duyussal 6zellikleri ile ilgili calismalara ihtiya¢ duyulmaktadir (Birgin, Baloglu, Catlioglu ve Giirbiiz,
2010; Bonnsletter, 2007; Mitchell ve George, 2022; Szczygiet ve Pieronkiewicz, 2022). Ayrica cinsiyet ve
yeterlik, kaygi, 6z benlik gibi duyussal 6zellikler arasindaki iliski cinsiyet ve akademik basar1 arasindaki
iliski kadar incelenmemistir (Recber ve digerleri, 2018). Bu calismada, ortaokul &grencilerinin
matematik kaygist ve 0z yeterliklerini birlikte Slgen bir 6l¢me aracinin gegerlik ve giivenirliginin
saglanmasi, Ogrencilerin matematik 6z yeterligi ve kaygilari ile matematiksel 6z benlik algilarini
cinsiyet ve smif seviyelerine gore betimlemek ve bu yapilar arasindaki iliskiyi aqiga cikarmak
amaclanmistir. Calismadan elde edilecek bulgularin (i) ortaokul 6grencilerinin matematige dair
duyusssal ozellikleri ile ilgili daha fazla ¢alismaya ihtiyag¢ duyulmasi, (ii) 6z yeterlik ve kaygiy1 bu

calismada oldugu gibi tek bir 6lgme araci ile Slgen ¢alismalarin neredeyse olmamas: ve (iii) kaygi, 6z
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yeterlik ve 6z benlik gibi matematik basarisinin 6nemli yordayicilar: arasindaki iliskiyi ortaya koymasi

agisindan literatiire katki saglayacag: diisiiniilmektedir.
Kavramsal Cerceve

Calismanin kavramsal ¢ergevesini matematik 6z yeterligi ve kaygisi ve matematiksel 6z benlik
algisi kavramlari olusturmaktadir. Oz yeterlige iliskin cok sayida tamim bulunmaktadir. Bandura (1977)
0z yeterligi verilen kazanimlara ulasmak icin gerekli eylem yollarini diizenleme ve yiiriitme yetenekleri
hakkindaki kisisel inanglar olarak tanimlamistir. Zimmerman (1995) 6z yeterligi kisinin psikolojik veya
tiziksel Ozellikleri gibi kisisel niteliklerinden farkh olarak faaliyetleri yerine getirme yeteneklerinin
degerlendirilmesi olarak tamimlarken Gallagher (2012) ise bireylerin davramnislarini gelistirme ve

O0grenmeyi gerceklestirme konusunda kendi kapasitelerine olan inanci olarak tanimlamaistir.

Salas ve Cannon-Bower (2001) ile Schunk (2009) o6grencilerin Ogrenme siireglerinde
gosterecekleri bagarilarinda 6z yeterliligin 6nemli bir etkiye sahip oldugunu vurgulamistir. Bandura
(1994) 6z yeterligi zayif olan 6grencilerin 6grenme siirecine kendilerini veremediklerini ve zorluklar ile
karsilastiklarinda yeterli gabay1 gosteremediklerini belirtmistir. Yine 6z-yeterligi diisiik bireylerin
alinan sorumluluklardan sikilarak gorevlerin sonunu getiremeyecekleri ve pes ettikleri i¢in de hayal
kirikligina ugrayabilecekleri ifade edilmektedir (Lorsbach ve Jinks, 1999). Kisinin 6z yeterlilik
beklentisinin artmasinda belirli bir goérevde basarili olmasinin énemini vurgulayan Betz ve Hackett
(1986), kisi basarisiz oldugunda ise 6z yeterlilik inancinin giiciinii, diizeyini ve etkisini azalttigini ifade
etmektedir. Pajares (1996) da 6z yeterliligi yiiksek Kkisilerin bir iste basarili olmak i¢in biiyiik ¢aba
gosterdiklerini, olumsuzluk yasadiklarinda ise hemen pes etmeyerek 1srarli, sabirli ve yapict olduklarim
belirtmistir. Bu hususta Schultz ve Schultz (2007) ise 6z-yeterligi yiiksek olan 6grencilerin derslerde
basarili olacaklarina dair inanglarinin da yiiksek diizeyde olabilecegini bu sekilde de olaylar1 daha iyi

yonetebileceklerini belirtmislerdir.

Oz yeterlilik kavramlarindan yola gikarak bireylerin matematik ile ilgili gorevleri basariyla
tamamlamasi i¢in kendi yetenegine iliskin inang ve tutumlarina matematik 6z yeterliligi denilmektedir
(Adal ve Yavuz, 2017). Ashcraft ve Rudig (2012) “matematik 0z yeterligi bir bireyin matematik yapma
yetenegine olan giivenidir ve matematikle mesgul olma, bu konuda cabasini arttirma ve istikrarly olma kararim
dogrudan etkiledigi diisiiniilmektedir (s.249).” ifadesiyle matematik 0z yeterligini tanimlamislardir.
Matematik 6z yeterligi ile yakindan iliskili bir kavram da matematik kaygisidir (May, 2009). Nitekim,
sosyal biligsel teoriye gore matematik kaygisinin kaynagi, diisitk matematik 6z yeterligidir (Hackett ve
Betz, 1989). Matematik kaygisi ve 0z yeterligi arasinda ters yonlii bir iligski oldugu bilinmektedir (Lee,
2009). Matematik kaygisi, “cok cesitli giinliik hayat ve akademik durumlarda sayilarin manipiilasyonu ve
problemlerin ¢oziimiinii engelleyen gerilim ve kayg: duygularim” icermektedir (Richardson ve Suinn, 1972,
s. 551). Tobias (1993) ve Newstead (1998) matematik kaygisini, bireyin matematik problemlerini

¢ozerken yaptig islemler sirasinda bir duygusal gerilim, korku veya huzursuzluk hissi seklinde kendini
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gosteren bir durum olarak tanimlamistir. Ashcraft ve Moore (2009) ise matematik kaygisin, bireyin say1
ve matematik hesaplamalarini iceren yani matematikle ugrasmasi gereken durumlar oldugunda

olumsuz tepki veya duygular vermesi olarak ifade etmistir.

Matematikten hoslanma ya da korkma bireylerin ilerleyen yillarda matematikle ilgili dersler
alma ve matematik bilgisini kullanmay1 gerektiren bir meslek se¢me egilimlerini etkileyecektir (Birgin
ve digerleri, 2010; Pajares ve Miller, 1994). Bu nedenle de matematiksel becerilerin gelisimi ve kullanimi
agisindan matematik kaygisi biiyiik bir 6neme sahiptir (Dowker ve digerleri, 2016). Yapilan ¢alismalar
incelendiginde 0z yeterlilik gibi matematik kaygisinin da 6grencilerin basarilarin etkiledigi (Sentiirk,
2010; Thomas ve Higbee, 1999) goriilmektedir. Diger taraftan matematik kaygisi ile 6grenme
siireclerinin olumsuz etkilendigi de vurgulanmaktadir (Sloan, Daane ve Giesen, 2002; Vinson, 2001).
Ogrencilerin matematik kaygilar1 onlarin diisiik seviyede matematik 6z yeterlige sahip olmalarmna
neden olacaktir (Bandura, 1977; Scholz, Dona, Sud ve Schwarzer, 2002). Norwood (1994) 6grencilerde
matematik kaygisinin, 6grencilerin dersler ile okulu Snemsememesi, zayif benlik ve matematikle iliskili
Ogretmen ile ebeveyn tutumlar1 gibi cesitli etmenlerden kaynaklandigini ifade etmistir. Matematik
kaygis1 matematiksel performans: etkileyen onemli faktdrlerden birisidir (Ma ve Kishor, 1997; May,
2009; Baloglu ve Kocak, 2006). Matematik kaygisi yasayan bireyler matematik igeren etkinlik ve
durumlardan kagindiklar1 i¢in matematikle ilgili daha az deneyime sahiptirler ve bu deneyim eksikligi
de matematiksel akiciligi ve matematik 6grenimini azaltacaktir (Dowker ve digerleri, 2016). Yiiksek
diizeyde matematik kaygisina sahip 6grencilerin diisiik diizeyde islemsel akiciliga sahip olduklar1 ve
bunun bir neticesi olarak da daha diisiik matematik basarisina sahip olduklar1 goriilmiistiir (Cates ve

Rhymer, 2003).

Matematikte kotii oldugunu diistinenler matematik kaygisini daha ¢ok hissetmeye meyillidirler
(Dowker ve digerleri, 2016). Hembree (1990) matematik kaygisi ile matematiksel 6z benlik algisi
arasinda giiglii ve ters yonde bir iliski bulmustur. Oz benlik, kisinin kendisi hakkindaki cikarimlari
tarafindan siirekli degerlendirilen ve pekistirilen benlik algisi olarak tanimlanmaktadir (Bong ve Clark,
1999). Matematiksel 6z benlik algis: bir kisinin matematikte ne kadar iyi bir performans gosterecegine
iliskin genel algisin1 yansitmaktadir ve kisinin kendi hakkinda bilissel ve duyussal degerlendirmelerini
icermektedir (Schunk ve Pajares, 2005). Matematiksel 6z benlik algisi, matematige iliskin yeterliklere
dair duygulara odaklanmaktadir (Morony ve digerleri, 2013). Pek ¢ok ¢alisma matematiksel 6zbenlik
ve matematik kaygisi arasinda olumsuz bir iliskinin oldugunu bildirmislerdir (Hembree, 1990;

Hoffman, 2010; Jain ve Dowsin, 2009; Pajares ve Miller, 1994).
Oz yeterlik belirli bir gérevi yerine getirmeye iliskin yeteneklere dair baglama 6zgii bir
degerlendirmedir. Oz benlik algis ise 6zgiilliik derecesinde &lgiilmez ve kisinin algilanan yeterligi ile

ilgili 6z degerine iliskin inanglar ile ilgilidir. Oz yeterlik le kiyaslandiginda 6z benlik algilar1 daha

geneldir ve baglamla daha az baghdir (Pajares ve Miller, 1994). Matematik kaygis: yiiksek bireyler
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matematikle ilgili etkinliklerden kaginacaklar1 igin kendilerini matematikte yeterli hissetmelerini
saglayacak yeterli seviyede performans basarisina sahip olamayacaklardir, bu nedenle de matematik
0z yeterlikleri ve matematiksel 6z benlik algilar1 azalacaktir (Morony ve digerleri, 2013). Matematiksel
0z benlik, matematik 6z yeterligi ve kaygisinin ortak bir¢ok noktasi olsa da bu yapilarin kavramsal ve
ampirik olarak birbirinden ayr oldugu belirtilmistir (Lee ve Stankov, 2013). Bu yapilarin matematik

basarisini yordama giicii goz oniine alinirsa bu yapilarin nasil dlgiilecegi de biiyiik onem tasimaktadir.
ilgili Arastirmalar

Ogrencilerin 6z yeterlilikleri ile matematiksel kaygilari iizerine Tiirkge'ye uyarlanan dlgekler
incelendiginde iki yapinin da birbirinden ayri 6l¢me araglariyla Olgiildiigii yani ikisini bir arada
barindiran bir 6l¢egin olmadig1 goriilmektedir. Diger taraftan matematik kaygisi tizerine yapilan dlgek
caligmalarina drnek verilecek olursa Ozdemir ve Giir (2011), aragtirmalarinda Ikegulu (1998) tarafindan
gelistirilen “Matematik Kaygisi-Endisesi Olgegi”nin (MKEO) gecerlik ve giivenirlik ¢alismasini yaparak
ilk6gretim ikinci kademede bulunan 6grencilere yonelik bir lgek gelistirmeyi amaglamistir. Orijinal
olgek ile benzer sonuglar ortaya koyan arastirmacilar Tiirkiye’de kullanilabilir bir 6lgek oldugunu
belirtmiglerdir. Baloglu ve Balgalmis (2010) da arastirmasinda matematik kaygis1 arastirmalarinda
siklikla kullarulan Suinn (1988) tarafindan gelistirilen “Matematik Kaygisimi Derecelendirme Olgegi

[lkdgretim Formu”’nu (MARS-E) Tiirkceye uyarlamiglardir. 336 ilkdgretim ogrencisi aragtirmanin

orneklemini olusturmustur. Dogrulayici faktor analizi MARS-E’nin bes faktorlii yapisini dogrulamistir.

Takunyaci, Akin, Kurbanoglu ve Takunyact (2011) arastirmasinda Plake ve Parker (1982)
tarafindan gelistirilen “Revize Edilmis Matematik Kaygisi Degerlendirme Olgegi’ni (RMKDO)
Tiirkgeye uyarlamay1 ve Olgegin gegerlik ve giivenirligini incelemeyi amaglamigslardir. 372 6gretmen
adayi {izerinde yaptiklar1 arastirmalarinda olgegin orijinal formla uyumlu oldugu, gegerli ve giivenilir
bir lgme aract oldugu sonucuna ulagsmislardir. Akgakin, Cebesoy ve Inel (2015) ise aragtirmalarinda
Bai, Wang, Pan ve Frey (2009) tarafindan {iniversite dgrencileri igin gelistirilmis “Matematik Kaygis1
Olgegi”nin (MKO) Tiirkgeye uyarlama ¢alismasini yapmuslardir. 441 6gretmen adayinin dahil edildigi
calismada dogrulayici ve aciklayicr faktor analizlerine gore olgegin orijinal formla uyumlulugu
bulunmus ve {iniversite 6grencilerinin matematik kaygilarini 6lgmek icin kullanilabilecek gegerli ve
glivenilir bir dlgek oldugunu belirlemislerdir. Ayrica Bindak (2005) tarafindan gelistirilen Matematik

Kayg1 Olgegi de dgrencilerin matematik kaygisini 6lgmek amaciyla yaygin bir bigimde kullanilmistir.

Matematik 6z yeterligini 6l¢gmek igin kullanilan en yaygin olgekler Umay (2001) tarafindan
gelistirilen Matematik Oz Yeterlik Olgegi ve Isiksal ve Asgkar (2003) tarafindan gelistirilen Matematige
fliskin Oz Yeterlik Algis1 Olgegidir. Matematik Oz Yeterlik Olgegi matematik benlik algisi, matematik
konularinda davraniglarindaki farklilik ve matematigi yasam becerilerine doniistiirme isimli {i¢ boyut
ve toplam 14 maddeden olugsmaktadir (Umay, 2001). Matematige fliskin Oz Yeterlik Algis1 Olcegi ise

giinliik hayattan Ornekler, konular ve problemler alt boyutlarindan ve 15 maddeden olusmaktadir.
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Matematiksel 6z benlik algisinin 6l¢iildiigti ve dahil edildigi calismalarda ise ¢ogunlukla PISA

tarafindan gelistirilen maddelerin kullanildig: goriilmektedir (Geng ve Colakoglu, 2021).
Arastirmanin Onemi

Matematik 6z-yeterligi ve matematik kaygisi 6grencilerin matematik basarisini etkiledigi igin
0z-yeterlik ve kaygmin birbiri ile ne derecede iligkili oldugunun anlasilmasi oldukg¢a Onemlidir.
Matematik 0z-yeterligi ve matematik kaygisi arasindaki iligkinin belirlenebilmesi icin 6zellikle bu
yapilarn birbiri ile nasil iliskili oldugunu incelemek icin tasarlanmis Ol¢gme araglarina ihtiyag
bulunmaktadir. Daha 6nce bu konuda yapilan ¢alismalar bu iki kavrami birbirinden ayr1 6lgmeye ve
kesfetmeye odaklanmisladir. Ancak bu iki yap1 arasindaki muhtemel iliskiden dolay1 bu yapilarin bir
arada incelenmesi faydali olacaktir (May, 2009). Bu yapilarin bir arada incelenmesi ile 6grencilerin
matematik kaygilar1 azaldiginda matematik 6z-yeterliklerin artip atmayacagi incelenebilir. Matematik
Oz-yeterligi ve kaygisi arasindaki giiclii iliskinin arastirmacilarin bu yapilart nasil anladiklar1 ve
olctiikleri ve egitimcilerin Ogrencilerinin matematige yonelik tutumlarini iyilestirmek icin neler
yapacaklarina dair 6nemli ¢cikarimlar: olabilir (May, 2009). Yukarida da vurgulandig: gibi 6z yeterlik ve
kaygimnin birlestirildigi Tiirkce bir olgege erisilebilir alan yazinda ulasilamamaistir. Bu kapsamda, May
(2009) tarafindan {iniversite 6grencileri igin gelistirilmis olan Matematiksel Oz Yeterlilik ve Kaygi
Olgeginin (MSEAQ) ortaokul ve lise dgrencilerinin de matematik 6z yeterliklerini ve kaygilarim
belirlemede kullamildig1 goriilmiistiir (Ardasheva, Carbonneau, Roo ve Wang, 2018; Bergqvist,
Tossavainen ve Johansson, 2020; Jolejole-Caube, Dumlao ve Abocejo, 2019; Mukuka, Mutarutinya ve
Balimuttajjo, 2021; Roo, Ardasheva, Newcomer ve Magafia, 2020; Todor, 2014). Arastirmada, bu dlgegi
Tiirkge'ye uyarlayarak ortaokul 6grencileri icin gegerlik ve giivenirliliginin saglanmasi amaglanmaistir.
Bu calisma ile uyarlanacak 6l¢ek sayesinde, iiniversite diizeyine gelmeden Ogrencilerin matematige
yonelik 6z yeterlik ve kaygilar1 birlikte diistiniilerek cekilecek bir resim sonucunda alinacak erken
tedbirler ilgili kurumlar, 6gretmenler ve program gelistirme siirecinde rol oynayacak kisiler i¢in 6nemli

hale gelebilir.

Arastirmacilar 6zbenlik algisi, 6z yeterlik ve kaygimin birbiri ile siki bir iliski igerisinde
oldugunu belirtmislerdir (Pajares ve Kranzler, 1995; Pajares ve Miller, 1994). Lee (2009) ise
gerceklestirdigi kiiltiirler aras: ¢alismasinda bu yapilarin birbirinden ayirt edilebilir oldugu sonucuna
ulasmistir. Bu yapilarin matematik basarisini1 tahmin etmedeki yordayic giigleri hakkinda ¢ok sayida
¢alisma bulunuyor olsa da bu yapilarin arasindaki yordayici iliski hakkinda az ¢alisma bulunmaktadir.
Calismadan elde edilecek bulgularin (i) ortaokul 6grencilerinin matematige dair duyusssal 6zellikleri
ile ilgili daha fazla calismaya ihtiya¢ duyulmasy, (ii) 6z yeterlik ve kaygiy1 bu calismada oldugu gibi tek
bir 6l¢me araci ile 6lgen calismalarin neredeyse olmamasi ve (iii) kaygi, 6z yeterlik ve 6z benlik gibi
matematik bagarisinin dnemli yordayicilar: arasindaki iliskiyi ortaya koymast agisindan literatiire katki

saglayacag1 diistiniilmektedir. Bu calismaya yon veren arastirima sorulari ise sunlardar:
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1. Ortaokul 6grencilerinin matematik 6z yeterlik ve kaygilari ile matematiksel 6z benlik algilar:

ne diizeydedir?

2. Ortaokul 6grencilerinin matematik 6z yeterlik ve kaygilari ile matematiksel 6z benlik algilar:

sinif seviyeleri ve cinsiyetlerine gore farklilasmaktadir?

3. Ortaokul 6grencilerinin matematik 6z yeterlik ve kaygilart matematiksel 6z benlik algilarin

ne derecede yordamaktadir?
Yontem
Arastirma Deseni

Ortaokul 0grencilerinin matematik 6z yeterlik ve kaygilarin1 ayni 6lgek ile 6lgen bir 6l¢me
aracini uyarlanmayi ve ortaokul 6grencilerinin matematik 6z yeterlikleri ve kaygilari ile matematiksel
0z benlik algilarini betimlemeyi ve gesitli degiskenlere gore (cinsiyet ve sinif) gruplar: karsilastirmay
amagclayan bu calisma kesitsel tarama olarak tasarlanmistir. Tarama ¢alismalari belirli degiskenler igin
bir 6rneklemdeki egilimleri a¢iklamaktadir (Fraenkel, Wallen ve Hyun, 2012; Plano Clark ve Creswell,
2015). Kesitsel tarama calismalarinda ise farkli ozelliklere sahip temsili bir 6rneklemin belirli bir
zamanda anlik goriintiistiniin alinmasi ve farkhi gruplarin kiyaslanmasi saglanir (Cohen, Manion ve
Morrison, 2018) ve egitim ¢alismalarinda da tutum, inang, diisiince ve uygulamalarin incelenmesi i¢in

oldukga yaygin bir bigimde kullanilan bir arastirma desenidir (Creswell, 2012).
Katilimcilar

Bu calismanin evrenini ortaokul 6grencileri, ulasilabilir evrenini ise Kirsehir ilinde 6grenim
gormekte olan ortaokul Ogrencileri olusturmaktadir. Tarama calismalarinda miimkiin oldugunca
biiyiikk bir 6rnekleme ulasilmasi 6rneklemin ulagilabilir evren ile benzer o6zellikler gostermeleri
agisindan onemlidir (Creswell, 2012). Cohen ve digerleri. (2018) 20000 kisiden olusan ulasilabilir evren
igin %95 giiven diizeyi ve %5 giiven aralig1 icin 377 kisilik bir O6rneklemin yeterli olacagim
belirtmislerdir. Bu ¢alismanin 6rneklemi ise 2020-2021 egitim-6gretim yilinda 6grenim gormekte olan
506 ortaokul 6grencisinden olusmaktadir ve 6rneklemin ulasilabilir evreni temsil etme giiciiniin yiiksek

oldugunu sdylemek miimkiindiir. Ogrencilerin demografik bilgileri Tablo 1 ‘de verilmistir.

Tablo 1. Katilimcilarin demografik bilgileri

Degiskenler Gruplar N %
Cinsiyet Kiz 284 56.13
Erkek 222 43.87
Sinif Diizeyi 5. Simif 118 23.32
6. Sinif 129 25.49
7.Smif 132 26.09
8. Simif 127 25.10

Orneklem igerisinde belirli &zelliklere sahip katilimcilarin temsil edilmesi igin evrenin

tabakalara ayrilmasi gerekebilir (Creswell, 2012). Bu c¢alismada evren o&zellikle smif ve cinsiyet
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degiskenlerine gore tabakalara ayrilmis ve bu gruplardan veri doniis oraninin birbirine esit ya da yakin
olmasi amaclanmistir. Tablo 1'de goriildiigii {izere farkli simif seviyesinde ve farkli cinsiyette
ogrencilerin katilim oranlar1 birbirine oldukg¢a yakindir. Katilimcilart demografik bilgilerine gore
Ozetlemek gerekirse, 6grencilerin yarisindan fazlasimin kiz oldugu ve smif seviyelerine gore dagilim

hemen hemen esit olmakla birlikte en fazla 6grencinin 7. sinifta oldugu sdylenebilir.
Veri Toplama Araglan

Pandemi kosullar1 nedeniyle veriler Google Form araciligiyla hazirlanmais bir veri toplama araci
ile toplanmustir. Teknolojik gelismeler nedeniyle web-tabanl 6l¢me araglar1 pandemi 6ncesinde de
siklikla kullanilmakta idi (Creswell, 2012; Fraenkel ve digerleri, 2012). Hazirlanan online veri toplama
araci li¢ boliimden olusmaktadir. Birinci boliimde 6grencilere dair demografik bilgileri iceren sorular

yer almaktadir. Ikinci boliim “Matematiksel Ozbenlik Algis1 Olgegi” ve ticlincii boliim ise “Matematik

Oz Yeterlik ve Kaygi Olgegi”’nden olusmaktadir.

Matematiksel 6zbenlik algis1 6l¢egi: Ogrencilerin matematikte kendilerine ne derecede giivendiginin
belirlenmesi i¢in PISA 2003'te kullanilan bes maddeden olusan 6l¢ek kullanilmigtir. Maddeler MEB’in
2005 yilinda yayinladigi PISA Ulusal Raporundan alinmistir. Olgekte biri olumsuz olmak iizere toplam
bes madde bulunmaktadir. Maddeler 1=Kesinlikle Katilmiyorum ve 5=Kesinlikle Katiliyorum olacak
bicimde 5'li Likert tipindedir. Olcegin gegerlik ve giivenirlik calismasi icin model uyum endeksleri ve
glvenirlik katsayilari hesaplanmistir. Model uyum endeksleri x?/df=2.664, CFI=.993, TLI=.985,
SRMR=.0175 ve RMSEA=.057 olarak hesaplanmistir. Bu degerler model uyum endekslerinin kabul
edilen aralikta oldugunu gostermektedir (Collier, 2020; Kline, 2016). Ayrica 6lgegin Cronbach’s alpha
glivenirlik katsayisi da .859 olarak bulunmustur. Elde edilen bu degerler matematiksel 6zbenlik algisi
olgegi kullanilarak calisma Ornekleminden elde edilen bulgularin gecerli ve giivenilir oldugunu

gostermektedir.

Matematik 6z yeterlik ve kaygi 6lgegi: Bu calismada May (2009) tarafindan gelistirilen Matematik Oz
Yeterlik ve Kaygi Olgegi (MOYKO) Tiirkgeye uyarlanarak kullanilmistir. Olgegin orijinali 29 madde ve
bes faktorden olugmaktadir. Faktorler Genel Matematik Oz Yeterligi (7 madde), Not Kaygisi (8 madde),
Gelecek (8 madde), Sinuf Icerisindeki Durum (3 madde) ve Odevler (2 madde) olarak isimlendirilmistir.
“Matematik dersinde sorulara yanhs cevap vermekten korkarim.” maddesinin higbir faktdrde yiikii olmadigi
goriilmiistiir ve bu nedenle hicbir faktor altina yerlestirilmemistir. Olgegin tamamu igin giivenirlik
katsay1st .94 olarak bildirilmistir. Oz yeterlik maddeleri icin giivenirlik katsayist .90 ve kaygi maddeleri
iginise .91 olarak hesaplanmistir. May (2009) tarafindan dlgegin uyum gegerliginin saglanmast igin 6lgek
maddelerinin Betz ve Hackett (1983) tarafindan gelistirilen Matematik Oz yeterlik Olgeginin ve Suinn
ve Winston (2003) tarafindan yenilenen Matematik Kaygist Olgeginin maddeleri ile aralarmdaki
korelasyon incelenmistir. Korelasyon analizi sonucunda Olgeklerin birbirileri ile anlaml fakat orta

diizeyde iligkilere sahip oldugu sonucu goriilmiistiir. May (2009) bu sonucu “Matematik Oz Yeterlik ve
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Ry}

Kayg1 Olgegi”nin mevcut 6lceklerden bir dereceye kadar farkli oldugu ve mevcut Slgeklerin bir tekrar

olmadig1 anlamina geldigi biciminde yorumlamustir.

Olgegin uyarlama calismasimnin yapilabilmesi igin ilk olarak arastirmacidan gerekli izinler
elektronik posta aracihigiyla alinmistir. Ardindan arastirmacilar tarafindan maddelerin Tiirkceye
cevirisi yapilmistir. Cevrilen maddelerin orijinal maddelere anlam ve igerik acisindan uygunlugunun
degerlendirilebilmesi igin bir ingilizce Ogretmeni ve dort ingilizce okutmani olmak {iizere bes dil
uzmanindan ¢evrilmis maddelere uygunluklar: agisindan 1-10 arasinda bir deger vermeleri istenmistir.
Her bir madde igin bes dil uzmaninin goriisleri teker teker incelenmis ve uzmanlarin maddelerin
uygunlugu icin verdikleri puanlarin ¢ogunlukla 8 ve {izerinde oldugu goriilmiistiir ki bu degerler
cevrilen maddelerde anlam bakimindan bir uyumsuzluk olmadig1 seklinde yorumlanabilir. Dil
uzmanlar1 tarafindan verilen geri doniitler maddelerde koklii bir degisiklik yapmamay1 ancak bazi
kiiciik kelime degisiklikleri yapmay1 gerektirmistir. Ornegin “Bir matematik sinavinda iyi performans
gosterebilecegime inanirim.” maddesi “Herhangi bir matematik sinavinda iyi bir performans gosterebilecegime

7

inanmiyorum.” olarak degistirilmistir. Tiirk¢eye c¢evrilmis maddelerin son hali arastirmacilardan biri
tarafindan yeniden ingilizceye cevrilmis ve bir dil uzmanindan maddelerin orijinal hali ile ingilizceye
¢evrilmis son halini kiyaslamasi ve anlam bakimindan herhangi bir uyumsuzluk olup olmadigin

incelemesi istenmistir. Herhangi bir uyumsuzluk veya anlam degisikligi olmadig belirtildigi i¢in bir

sonraki asamaya gegcilmistir.

Olgek maddelerinin cevirisine dair degerlendirmenin ardindan maddelerin Tiirkce imla ve
anlam kurallarina uygunlugu acisindan degerlendirilmesi i¢in ¢evrilmis maddeler bir Tiirkce 6gretmeni
ve dort Tiirkge okutmani olmak {izere bes Tiirk Dili uzmaninin goriisleri alinmistir. Son olarak,
matematik egitimcisi ve 6l¢gme degerlendirme uzmanlarindan olusan bes kisilik bir grup tarafindan da
maddelerin matematik 6z yeterlik ve kaygisini 6lgme konusunda ne derecede kapsama uygun oldugu
degerlendirilmistir. Tiim bu uzman goriislerinin sonunda igerisinde “matematik yapma” ifadesini
barindiran iki madde (“Matematik yapabilen bir kisi olduguma inamyorum.” ve “Matematik dersinde
matematik yapabilece§ime inanyorum.”) Tirk kiiltiriinde tam karsihigini bulamadig: diisiincesiyle
Olcekten ¢ikarilmistir. Son halinde 27 madde olan taslak formun her sinf seviyesinden bes kisi olmak
iizere toplam 20 6grenci ile pilot uygulamas: yapilmistir. Pilot uygulama sayesinde maddelerin
Ogrenciler tarafindan nasil anlasildig1 ve anlam karmasasina neden olan maddelerin olup olmadig:
incelenmistir. Bu asamada herhangi bir karisiklik yasanmadig: i¢in degisiklik yapilmasina gerek

goriilmemistir.

Verilerin analizine baglanmadan 6nce veriler SPSS’e aktarildiktan sonra veri ayiklama islemine
gecilmistir. Ilk etapta 508 6grenciden veri toplanmis oldugu goriilmiistiir. Birbirini tekrarladig1 tespit
edilen iki 6grenciye ait veriler veri setinden ¢ikarilmistir. Ardindan kayip veri olup olmadigina iligkin

yapilan incelemede kay1p veri olmadiginin goriilmesinin ardindan ug deger veya hatali kodlama igeren
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(tiim maddeler i¢in ayni secenegi isaretleme ya da isaretlemede bir Oriintii bulunmast) veri bulunup
bulunmadig1 arastirilmis ve bu kriterlere uyan herhangi bir veri bulunmadig: igin veri setinden veri
¢ikarma islemi yapilmamistir. Veri setinin son halinde kalan 506 veri ile analizine baslanmistir. Tk
olarak 306 kisilik bir 6rneklem ile agimlayici faktor analizi (AFA) yapilarak bir model elde edilmeye
calisilmis ve ardindan 200 kisilik bir 6rneklem ile dogrulayici faktor analizi (DFA) yapilarak elde edilen
modelin dogrulanmasi amaglanmistir. Benzer bicimde, pek c¢ok oOlcek uyarlama ve gecerlik
aragtirmasinda orneklemin ikiye ayrildig: goriilmektedir (Baltaci, Biitiiner ve Caliskan, 2022; Smith ve

Zelkowski, 2022; Yurdakul ve digerleri, 2012).

Agimlayict Faktor Analizi: Faktor analizinde daha genellenebilir sonuglar elde etmek i¢in dérneklem
biiytikliigiintin miimkiin oldugunca biiyiik olmasi Onerilmektedir (Pallant, 2016). Faktor analizi
yapabilmek i¢in Orneklem biyiikliigii hakkinda cesitli goriisler bulunmaktadir. 300 kisilik bir
orneklemin yeterli olacagin diisiinen arastirmacilarin yan: sira (Comrey ve Lee, 1992; Tabachnick ve
Fidell, 2019), 6l¢cekte bulunan maddelerin on kat1 (Watkins, 2021) ya da yedi kat1 (Mundfrom, Shaw ve
Ke, 2005) biiyiikliigiinde bir 6rneklemin de yeterli olacag: goriisiinde olan arastirmacilar mevcuttur. Bu
calisma kapsaminda AFA i¢in belirlenen 306 kisilik 6rneklemin her iki goriisii de sagladig: ve 6rneklem
biiyiikliigiiniin faktor analizi icin yeterli oldugunu séylemek miimkiindiir. Orneklemin faktor analizi
igin yeterli olup olmadigini belirlemenin bir bagka yolu olan Kaiser-Meyer-Olkin (KMO) degerinin
.5’ten biiyiik olmas: onerilmektedir (Kaiser, 1974). Bu degerin bire olduk¢a yakin olmasi da 6rneklem
biiytikliigtiniin yeterli oldugunu gostermektedir (Field, 2013). Calisma kapsaminda KMO degeri .952
olarak hesaplanmistir. Anti-image matrisinde her bir maddenin KMO degerinin .90’dan biiyiik oldugu
sonucuna ulasilmistir. Hesaplanan KMO degerleri ve Barlett testinin anlamli ¢ikmasi (p<.0001)

orneklem biiyiikliigiintin agimlayici faktdr analizi igin yeterli oldugu sonucunu desteklemektedir.

Maddeler arasi korelasyon katsayisii gosteren korelasyon matrisi madde-madde
korelasyonlarinin biiyiik bir kisminin (%90) .30’dan biiyiik oldugu gostermistir ki bu da istenilen bir
sonugtur (Tabachnick ve Fidell, 2019; Watkins, 2021). Ayrica .90’dan biiyiik korelasyon katsayisinin
bulunmamaktadir ve determinant katsayis1 .00015 (>.00001) olarak bulunmustur. Sonuglar, dlgekteki
maddelerin diger maddelerle iyi bir korelasyona sahip oldugunu ve asir1 derecede biiyiik korelasyon
katsayisinin olmadigini gostermektedir (Field, 2013; Tabachnick ve Fidell, 2019). Madde-toplam
korelasyonlar1 incelendiginde korelasyon katsayilarmin .518-.751 arahiginda degistigi ve her bir
maddenin korelasyon degerinin .30’dan biiyiik oldugu goriilmektedir (Tablo 3). Elde edilen tiim bu
sonuglar verilerin faktor analizi i¢in uygun oldugunu gostermektedir (Field, 2013; Kaiser, 1974; Pallant,
2016; Tabachnick ve Fidell, 2019; Watkins, 2021). Temel bilegenler analizi sonucu elde edilen 6z

degerlere ait cizgi grafigi Sekil 1'de verilmistir.
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Faktér Sayisi
Sekil 1. Oz degerleri gosteren cizgi grafigi

Varimax dondiirme kullanilarak yapilan faktor analizi sonucunda dort faktorli bir yap: elde
edilmistir. Tlk iki faktor varyansin %58.34’tinii aciklarken {igiincii faktdr %3.84 ve dordiincii faktor de
%3.74’tinl1 agiklamaktadir. Ayrica {i¢ ve dort numarali faktorlerin diger faktorlerle olan korelasyonlar:
da zayiftir. Pallant (2016) bu durumda iki faktorlii yapiy1 kullanmay1 6nermistir. Nitekim Sekil 1’de
verilen ¢izgi grafiginde de iki bilesenli yap1 6n plana ¢ikmaktadir. Paralel analiz tutulacak faktor sayisin
belirlemenin bir yoludur ve Monte Carlo PCA isimli bir program kullanilarak rastgele 6z degerler
hesaplanmaktadir (Pallant, 2016). Faktor analizi sonucu bulunan 6z degerleri rastgele 6z degerlerden
biiytik olan faktorlerin tutulmasina karar verilmektedir. Monte Carlo PCA programi kullanilarak

bulunan rastgele 6z degerler ve gercek 6z degerler Tablo 2’de verilmistir.

Tablo 2. Temel bilesenler ve paralel analizleri sonucu elde edilen 6z degerler

. Temel Bilesenler Analizinden Elde  Paralel Analiz Sonucu Elde Edilen
Faktor Numarast

Edilen Oz Degerler Oz Degerler
1 12.374 1.589
2 3.377 1.502
3 1.036 1.434
4 1.009 1.377

Ik iki faktoriin gergek 6z degerleri paralel analiz sonucu elde edilen 6z degerlerden biiyiik
oldugu i¢in bu iki faktoriin tutulmasina karar verilmistir (Pallant, 2016; Watkins, 2021). Bu dogrultuda
faktor sayisi iki olarak belirlenmis ve yeni bir faktor analizi yapilmistir. Bu faktor analizi sonucunda
elde edilen iki faktorlii yapida birinci faktor varyansin %45.83'tinii ve ikinci faktor varyansin
%12.51"tinti ve iki faktor toplamda varyansin % 58.34'tinii aciklamaktadir. Birinci faktor 6z yeterlikle
ilgili 12 maddeyi icermektedir ve bu nedenle “Matematik Oz Yeterligi” olarak isimlendirilmistir.
Matematik kaygisi ile ilgili 15 maddeyi igeren ikinci faktor ise “Matematik Kaygis1” olarak
adlandirilmistir. Tablo 3 her bir maddenin faktor yiiklerini, madde-toplam korelasyon katsayilarin ve
ortak varyans degerlerini ve faktdrlerin 6z degerleri ile i¢ tutarlilik katsayilarini gostermektedir. Tim

maddelerin faktor yiikleri kriter deger olan .32'den biiyiiktiir (Tabachnick ve Fidell, 2019).
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Tablo 3. Maddelere ait faktor yiikleri, madde-toplam korelasyonlari ve ortak varyans degerleri

Faktor Yiikleri
Madde Matematik Oz Matematik Madde-Toplam OrtakVVary(?ms
. Korelasyonu Degerleri
Yeterligi Kaygisi
1 .631 599 480
2 .655 518 439
3 512 .562 367
4 811 711 729
5 .550 577 .395
6 709 .606 529
7 729 544 547
8 751 673 .609
9 .820 751 769
10 768 .585 611
11 630 .654 502
12 764 690 665
13 .814 720 739
14 678 687 561
15 .605 .649 485
16 771 646 643
17 656 708 569
18 637 592 457
19 .750 .705 661
20 797 639 671
21 792 741 698
22 .755 .553 571
23 788 714 676
24 768 720 .659
25 747 573 564
26 .720 592 557
27 .753 598 597
Oz Degerler 12.374 3.377
Aciklanan Varyans %45.83 %12.51
Cronbach’s Alpha .947 935
Olgegin Tamamu I¢in 952
Cronbach’s Alpha

Tablo 3'te goriildiigii {izere Matematik Oz Yeterligi faktoriindeki maddelerin faktor yiikleri
.631-.820 araliginda degismektedir. Comrey ve Lee (1992) .63 {izerinde faktor yiikiiniin ¢ok iyi ve .71
tizerinde faktor yiikiiniin mitkemmel oldugunu belirtmislerdir (Akt: Tabachnick ve Fidell, 2019).
Matematik Kaygis1 faktoriinde yer alan maddelerin faktor yiikleri ise .512-.792 araliginda yer
almaktadir ki bu aralik da iyi ve miikemmel faktor yiiklerini kapsamaktadir. Madde-toplam
korelasyonlar1 incelenirken .30 ve altinda korelasyona sahip maddelerin bulunmasinin 6lgegin
glivenirligi agisindan riskli bir durum olusturacagr goz oniinde bulundurulmalidir (Field, 2013).
Matematik 6z yeterligi ve kaygi dlgeginde yer alan maddelerin madde-toplam korelasyonlar: ise .518-
.751 arasinda degismektedir ve dlgegin 6z yeterlik ve kayg: boyutlari igin i¢ tutarlilik katsayis1 sirasiyla
947 ve .935 olarak bulunmustur. Olgegin tamami icin hesaplanan ig tutarlilik katsayist ise .952’dir. Elde
edilen tiim bu degerler agimlayici faktdr analizi sonucu elde edilen iki faktorlii yapinun giivenilir

sonuglar verdigini (Field, 2013; Pallant, 2016; Tabachnick ve Fidell, 2019; Watkins, 2021) gostermektedir.
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Dogrulayici Faktor Analizi: Agumlayici faktor analizi 6rneklemine dahil edilmeyen 200 6grenciden elde
edilen veriler ile AFA sonucu elde edilen iki faktorlii yapinin dogrulanmasi amaciyla dogrulayici faktor
analizi gerceklestirilmistir. Bunun i¢in ilk olarak 6rneklem biiyiikliigiiniin yeterligi ve verilerin normal
dagilim gosterip gostermedigi incelenmistir. Arastirmacilar bir dogrulayic faktor analizinde giivenilir
sonuglar elde etmek i¢in en az 200 kisilik bir 6rneklemin olmasi gerektigini belirtmislerdir (Byrne, 2016;
Kline, 2016). Bu noktadan hareketle 6rneklem biiyiikliigiiniin dogrulayici faktor analizi gergeklestirmek
i¢in yeterli oldugunu sdylemek miimkiindiir. Maddelerin ¢arpiklik degerlerinin -1.418-.714 araliginda
ve basiklik degerlerinin ise -1.515-1.411 araliginda degistigi ve bu araligin ¢arpiklik i¢in 6nerilen 131 ve
basiklik i¢in 6nerilen 1101 araliginda oldugu goriilmiistiir. Bu degerler verilerin normal dagilima sahip
oldugunu gostermektedir (Byrne, 2016; Kline, 2016). Dogrulayict faktdr analizi ic¢in gerekli
varsayimlarin  saglanmasinin  ardindan maximum likelihood yontemi kullanilarak analiz

gerceklestirilmis ve standardize edilmis degerleri iceren model Sekil 2’de verilmistir.
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Sekil 2. Modele iliskin standardize edilmis ¢oziimleme degerleri

Sekil 2’de goriildiigii iizere Matematik Oz Yeterligi boyutu altinda yer alan maddelerin faktor
yiik degerleri .55-.81 ve Matematik Kaygisi boyutu altinda yer alan maddelerin faktor yiik degerleri ise
44-.79 araliginda yer almaktadir. Bu araliklar referans deger olan .3 degerinden biiytiiktiir. Ayrica CRI
(composite reliability index) degerleri Matematik Oz Yeterligi alt boyutu igin .93 ve Matematik Kaygist

alt boyutu i¢gin .91 olarak hesaplanmigtir. Bu nedenle iki yapili modelde faktorlerin altinda yer alan
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maddelerin ayni yapiyi 6lctiiklerini sdylemek miimkiindiir. Ayrica iki faktor “Matematik Oz Yeterligi”
ve “Matematik Kaygis1i” arasindaki korelasyon katsayisi da .60 olarak bulunmustur. Tki faktor
arasindaki bu giiclii iligkinin 6z yeterlik-kayg1 kuramsal gergevesini destekledigi ve tipki bu olgekte
oldugu gibi iki yapiy1r bir arada bulunduran o6l¢me araglarinin 6nemini gozler Oniine serdigi

sOylenebilir.

Acimlayic faktor analizi sonucu elde edilen iki faktorlii model ile arastirma verilerinin uyum
derecesinin belirlenebilmesi icin x2/df, CFI, TLI, SRMR ve RMSEA indeksleri incelenmistir. Collier
(2020) tarafindan belirtilen kabul edilebilir araliklar ve bu arastirma i¢in elde edilen fit endeksi degerleri
Tablo 4’te verilmistir. Tablo 4'te goriildiigii tizere model uyum endeksleri kabul edilebilir araliklar

igerisindedir ve arastirma verileri model ile uyumludur.

Tablo 4. Model uyum endekslerine dair bulunan degerler ve kabul edilebilir araliklar

Model Uyum Endeksleri Deger Kabul Edilebilir Uyum Aralig:
x3/df 1.70 <3
CFI 927 >.90
TLI 916 >.90
SRMR .065 <.08
RMSEA .06 <.08

Matematik Oz Yeterlik ve Kaygi Olgeginin (MOYKQO) Tiirkgeye uyarlanmasi igin
gerceklestirilen gecerlik ve giivenirlik caligmalari sonunda Matematik Oz Yeterligi (MOY) ve
Matematik Kaygist (MK) ismi verilen iki faktdrden olusan bir yap1 elde edilmistir. MOY faktériine ait
12 madde ve MK faktoriine ait 15 madde yer almaktadir. Matematik Kaygis1 faktoriinde yer alan tiim
maddeler ters kodlanmistir. Bu nedenle bu faktorde yiiksek ortalama diisitk kaygi anlamina

gelmektedir. Olgek maddeleri Ek-1’de verilmistir.
Verilerin Analizi

506 ortaokul 6grencisinin olusturdugu arastirma Ornekleminin matematik 6z yeterlikleri ve
kaygilari ile matematiksel 6z benlik algilarinin betimlenmesi ve farkli smif seviyesi ve cinsiyete sahip
ogrencilerin bu yapilardaki 6l¢limlerinin karsilastirilmasi i¢in betimsel ve ¢ikarimsal istatistik teknikleri
kullanilmistir. ik olarak verilerin normal dagilim gosterip gostermedigi incelenmistir. Carpiklik
degerleri matematik 6z yeterligi boyutu igin -.984, matematik kaygisi boyutu icin -.205 ve matematiksel
Ozbenlik algis1 Olgegi icin -.771 olarak hesaplanmistir. Basiklik degerleri ise matematik 6z yeterlik ve
kaygist boyutlar1 ve matematiksel 6z benlik algisi dlgegi igin sirasiyla .410, -1.055 ve -.040 olarak
hesaplanmustir. Bu degerler carpiklik ve basiklik i¢in onerilen -1.5 ve 1.5 aralig1 (Tabachnick ve Fidell,
2019) dahilindedir. Tiim bu verilerden hareketle verilerin normal dagilima yaklagtig1 sdylenebilir. Bu

nedenle verilerin analiz edilmesinde parametrik testler kullanilmistir.

[k olarak 6grencilerin 6z yeterlik, kayg1 ve 6z benlik algilarinin betimlenmesi igin ortalama ve
standart sapma hesaplanmigtir. Ogrencilerin sinif seviyeleri ve cinsiyetlerine gore 6z yeterlik, kaygi ve

Ozbenlik algilarinin farklilasip farklilasmadiginin incelenmesi igin ise gruplar arasi iki yonlii varyans
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analizi yapilmistir. Bu analiz sayesinde cinsiyet ve sinif seviyesine gore farkliliklarin incelenmesinin
yani sira bu bagimsiz degiskenler (cinsiyet ve smif seviyesi) arasindaki etkilesimin etkisi de
incelenmistir. Bir baska deyisle, sinif seviyesinin 6grencilerin 6z yeterlik, kayg: ve 6z benlik algilar
tizerindeki etkisinin kizlar ve erkekler i¢in aymni etkiye sahip olup olmadig1 sorusunun cevabi aranmistir.
Bunun i¢in her bir bagimli degisken (6z yeterlik, kaygi ve 6zbenlik algis1) i¢in ayr1 ayri iki yonlii varyans
analizi yapilmistir. Varyans analizi sonucunda anlaml farkin ¢tkmasi sonucu Post Hoc testlerinden
Tukey testi ile bu farkin kaynag bulunmustur. Anlamh farkin etki biiyiikliigii eta-karenin

yorumlanmasinda .01 kiigiik, .06 orta ve .14 biiyiik etki biiyiikliigii olarak kullanilmistir (Pallant, 2016).

Ortaokul 6grencilerinin matematik 6z yeterligi ve kaygisi ile matematiksel 6zbenlik algisi
betimlendikten sonra bu yapilar arasindaki iliskinin agiga ¢ikarilmasi amaglanmistir. Bunun i¢in ¢oklu
regresyon analizi yapilarak matematik 6z yeterlik ve kaygisinin matematiksel 6z benligi ne derece
yordadigi incelenmistir. Analiz yapilmadan Once regresyonun varsayimlarinin karsilanip
kargilanmadig1 incelenmistir. Orneklem biiyiikliigii pek ¢ok arastirmaci tarafindan énerilen (Pallant,
2016; Tabachnick ve Fidell, 2019) referans degerinin oldukga iizerindedir. Degiskenler arasindaki
korelasyon katsayilar1 .573-.816 araliginda oldugundan dolay1 ¢oklu es dogrusallik olmadig:
gorilmiistiir. Dogrusallik 6nermesinin ihlal edilmemesi igin ise tolerans degeri .10’dan kiigiik ve IVF
degeri 10’dan biiyiik olmamalidir. Calisma kapsaminda hesaplanan tolerans (.671) ve VIF (1.490)
degerleri dogrusallik varsayiminin saglandigini gostermektedir. Mahalonobis uzakligr kullanarak
olmas1 gereken kritik degerden (13.82) yiiksek bir degere sahip iki deger oldugu goriilmiistiir.
Orneklem sayisinin biiyiik oldugu &rneklemlerde birkag ug¢ degerinin olmasmin normal oldugu
bildirilmistir (Pallant, 2016). Bu nedenle de herhangi bir veri u¢ deger oldugu igin veri setinden
¢ikarilmamistir. Regresyon analizinde bagimli degisken matematiksel 6zbenlik algisinin bagimsiz

degiskenler matematik kaygisi ve 6z yeterligi tarafindan tahmin edilebilme derecesi arastirilmistir.
Arastirmanin Etik izinleri

Yapilan bu ¢alismada “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel
Arastirma ve Yaymin Etigine Aykir1 Eylemler” bashg altinda belirtilen eylemlerden higbiri

gerceklestirilmemistir.
Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul adt: Kirgehir Ahi Evran Universitesi
Etik degerlendirme kararinin tarihi: 25/12/2020

Etik degerlendirme belgesi say1 numaras1:2020/5
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Bulgular

Ortaokul Ogrencilerinin Matematik Oz Yeterlik ve Kaygilar1 ile Matematiksel Oz Benlik
Algilar1 Ne Diizeydedir?

Matematik 6z yeterlik ve kaygi 6lceginin gecerlik ve giivenirlik analizi sonucunda 6z yeterlik
ve kayginin birbirinden ayr1 alt boyutlar oldugu goriilmiistiir. Bulgular kisminda analizler kaygi ve 6z
yeterlik alt boyutlar1 ve matematik benligi 6lgegi igin ayri ayr1 yapilmistir. Ogrencilerin 6z yeterlik,
kayg1 ve 6zbenlik algilarina dair ortalama ve standart sapmalarin igeren veriler Sekil 3’'te verilmistir.
Bu bashk altinda ¢alisma kapsaminda yanit aranan sorulara bagh kalmarak elde edilen bulgularin

sunulmas: beklenmektedir.

5,00
3,967
4,00 3,890
3,320
3,00
2,00
1,00 —— I
Oz Yeterlik Kayg Ozbenlik Algis1

Sekil 3. Ortaokul 6grencilerinin matematik 6z yeterligi, kaygist ve 6z benlik algilarina dair ortalamalar:
ve standart sapmalar1 igeren hata ¢ubuklari

Sekil 3’'ten de goriilecegi iizere 6grencilerin matematie dair 6z yeterlik, kaygt ve 6z benlik
algilarinin ortalamasi orta nokta 3'{in {izerindedir. Hata ¢ubuklar1 6grencilerin Olgiilen yapilardaki
ortalamalarimin degistigi araliklar: gostermektedir. Verilerden hareketle 6grencilerin yiiksek diizey 6z
yeterlik ve 6z benlik algis1 ile orta diizeyde kaygiya sahip olduklarini séylemek miimkiindiir. Cinsiyet

ve smif seviyesine gore ayrilmig gruplara dair betimsel analiz sonuglar1 Tablo 5'te verilmistir.
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Tablo 5. Ortaokul Ogrencilerinin matematik 6z yeterligi, kaygist ve Ozbenlik algilarmin cinsiyet ve simif
degiskenlerine gore betimsel analiz sonuglar:

Smuf Cinsiyet N MOY MK MOA
Ortalama Ss Ortalama Ss Ortalama Ss

5. Sinif Kiz 62 4.343 776 3.454 1.032 4.355 811
Erkek 56 4415 .651 3.702 1.035 4.339 .765

Toplam 118 4.377 717 3.572 1.036 4.348 .786

6. Sinif Kiz 68 3.887 .989 3.328 1.019 3.923 .905
Erkek 61 4.103 .820 3.493 .956 4.041 .788

Toplam 129 3.989 916 3.406 .989 3.979 .851
7. Sif Kiz 79 3.779 .965 3.090 1.143 3.725 1.036
Erkek 53 4.112 966 3.533 1.026 4.180 944

Toplam 132 3.912 978 3.268 1.115 3.907 1.021
8. Sinif Kiz 75 3.449 991 2.739 .988 3.177 1.059
Erkek 52 3.870 902 3.509 917 3.620 .886
Toplam 127 3.621 974 3.054 1.029 3.358 1.012
Tim Kiz 284 3.841 987 3.134 1.079 3.765 1.048
Simnflar Erkek 222 4.129 .856 3.559 .982 4.051 .880
Toplam 506 3.967 942 3.320 1.058 3.890 .987

Tablo 5'ten goriilecegi iizere tiim sinif seviyelerinde erkek 6grencilerin matematiksel 6z yeterlik
ve kaygi ortalamalar1 kiz &grencilerin ortalamalarindan yiiksektir. Matematiksel 6z benlik alg:
Olceginde ise besinci sinif kiz 6grencilerin ortalamalar1 hari¢ diger smif seviyesindeki kiz 6grencilerin
ortalamalar1 erkek oOgrencilerin ortalamalarindan diistiktiir. Matematik 6z yeterlik ve kayg:
boyutlarinda ve matematiksel 6z benlik algilarinda en yiiksek ortalamaya besinci siuflarin, en diisiik
ortalamaya ise sekizinci siniflarin sahip oldugu goriilmektedir. Simif seviyesi ve cinsiyete gore

ortalamalara dair ¢izgi grafikleri Sekil 4’te verilmistir.

- Cinsiyet N Cinsiyet
Matematik Oz Yeterligi Hox 3751 Matematik Kaygisi Kaz
50
Erkek Erkek
R,
3,50
425 A o .
*\\ 3,25 \\
4,00 \
N N
S \\
3,00
375 N N
N\
\\ \
N 275 o
3,50 o
T T T T
5. Simf 6. Simif 7. Siif 8. Sinif

Matematiksel Oz Benlik Algisi

Sekil 4. Ogrencilerin matematik 6z yeterlik ve kaygilari ile matematiksel 6z benlik alg1 ortalamalarina
iliskin ¢izgi grafigi
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Sekil 4'te goriilecegi tizere tim bagimsiz degiskenlere dair dlgtimlerde kizlarin ortalamalari
erkek ogrencilerin ortalamalarindan diisiiktiir ve sinif seviyesi ilerledik¢e 6grencilerin ortalamalar:
azalmaktadir. Grafiklerden de goriilecegi iizere simf seviyesi ilerledikce her iki grubun ortalamalar1
azalsa da, sekizinci siif 6grencileri hari¢ olmak tizere, kiz ve erkek 6grencilerin ortalamalar: arasindaki

fark artma egilimindedir.

Ogrencilerin Matematik Oz Yeterlikleri, Kaygilar1 ve Matematiksel Oz Benlik Algilar

Cinsiyetlerine ve Sinif Seviyelerine Gore Nasil Bir Degisim Gostermektedir?

Ortaokul 6grencilerinin matematik 6z yeterlik ve kaygilar: ile matematiksel 6z benlik algilarinin
cinsiyetlerine ve sinif seviyelerine gore gosterdikleri farkliliklar1 ve cinsiyet ve smif seviyesinin
arasindaki etkilesimin bagimli degiskenler tizerinde bir etkisinin olup olmadigini inceleyen iki yonlii
ANOVA testi yapilmistir. Matematik 6z yeterligi bagimsiz degiskeni icin gerceklestirilen iki yonlii
ANOVA testi sonuglar1 Tablo 6’da verilmistir.

Tablo 6. Matematik 6z yeterligi bagimsiz degiskeni icin gerceklestirilen iki yonlii ANOVA testi sonuglar:

Varyansin Kaynag1  Kareler Toplami Sd Kareler Ortalamasi F p 2

Diizeltilmis Model 46.090 7 6.584 8.160 .000* .10

Intercept 7905.811 1 7905.811 9797.865 .000* .95

Sinif 31.479 3 10.493 13.004 .000* .07

Cinsiyet 8.407 1 8.407 10.419 .001* .02

Sinif*Cinsiyet 2.068 3 .689 .854 465 .01

Hata 401.832 498 .807

Toplam 8411.799 506
Diizeltilmis Toplam 447.922 505

Ortaokul 6grencilerinin matematik 6z yeterlikleri cinsiyetleri (p<.01) ve sif seviyelerine
(p<.01) gore anlaml bir bigimde farklilasmaktadir (Tablo 6). Ancak sinif seviyesinin matematik 6z
yeterligi tizerindeki etkisi kiz ve erkek oOgrenciler arasinda anlamli bir farkliliga yol agmamistir
(psmtinsiyet>.01). Cinsiyet bagimli degiskeninin neden oldugu anlamli farklilik erkek 6grenciler lehinedir.
Bagka bir ifadeyle, erkek 6grenciler kiz 6grencilere nazaran daha yiiksek matematik 6z yeterligine sahip

olduklarini bildirmislerdir.

Siif seviyesi degiskeninin neden oldugu anlamli farkliigin kaynagmin tespit edilmesi icin
yapilan Post Hoc testleri sonucunda besinci sinif 6grencilerinin matematik 6z yeterligi ortalamalari ile
altinct (Fark=.388), yedinci (Fark=.465) ve sekizinci simif (Fark=.756) Ogrencilerinin ortalamalar
arasindaki farkin istatistiksel olarak anlamli oldugu ve besinci simif Ogrencileri lehine oldugu
goriilmiistiir. Altinci sif 6grencileri ile sekizinci smif 6grencileri arasinda altinc siruflar lehine
(Fark=.368), yedi ve sekizinci sif ogrencileri arasinda ise yedinci siif 6grencileri lehine (Fark=.291)
anlaml farkliliklar oldugu bulunmustur. Cinsiyetin neden oldugu anlamh farklilik kiiciik, smif

seviyesinin neden oldugu anlamli farklilik ise orta etki biiyiikliigline sahiptir.
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Sinif ve cinsiyet bagimli degiskenleri ile bu degiskenler arasindaki etkilesimin matematik

kaygisi tizerindeki etkisini inceleyen iki yonlit ANOVA testinin sonuglari Tablo 7’de verilmistir.

Tablo 7. Matematik kaygis: bagimsiz degiskeni icin gerceklestirilen iki yonlii ANOVA testi sonuglar

Varyansin Kaynagi  Kareler Toplam1  Sd = Kareler Ortalamasi F p n?

Diizeltilmis Model 44.909 7 6.416 8.160 .000* .08

Intercept 5580.420 1 5580.420 9797.865  .000% .92

Simif 13.056 3 4.352 13.004 .006* .02

Cinsiyet 20.478 1 20.478 10.419 .000* .04

Smif*Cinsiyet 6.724 3 2.241 .854 .093 .01

Hata 519.975 498 1.044

Toplam 6143.636 506
Diizeltilmis Toplam 564.885 505

Tablo 7 6grencilerin cinsiyet ve smif seviyelerine gore matematik kaygilarinin farklilastigini
(psmit<.01, peinsiyet<.01) ancak smif seviyeleri ve cinsiyetleri arasindaki etkilesimin kaygilar tizerinde bir
etkisi olmadigm (p>.01) gostermektedir. Cinsiyete gore gruplarin ortalamalar1 kiyaslandiginda
erkeklerin ortalamalarinin kizlardan yiiksek oldugu goriilmiistiir (Tablo 5) ve gruplar aras1 ortalamalar
farki kiictik etki biiytikliigiine sahiptir (n?=.04). Siif seviyesinden kaynaklanan farkin kaynagimnin tespit
edilmesi i¢in yapilan Post Hoc testleri sonucunda besinci sinif ortalamalarinin (X=3.57) ve altinci siruf
ortalamalarinin (X=3.41) sekizinci sinif ortalamalarina (X=3.05) nazaran anlamh bi¢imde farkli oldugu
gorilmiistiir. Bagka bir ifadeyle bes ve altinci sinuf 6grencileri sekizinci sinif 6grencilerine kiyasla daha
diisiik matematik kaygisi hissetmektedirler. Ancak smif seviyesinin matematik kaygisinda neden

oldugu farklilik kiiciik bir etki biiyiikliigiine sahiptir (n>=.02).

Son olarak matematiksel 6z benlik algisinda cinsiyet ve sinf seviyesinin ve bu iki degiskenin
etkilesiminin neden oldugu farkliliklarin incelenmesi amaciyla gerceklestirilen iki yonlii ANOVA

testinin sonuglar1 Tablo 8'de verilmistir.

Tablo 8. Matematiksel 0z benlik algisi degiskeni icin gerceklestirilen iki yonlii ANOVA testi sonuglari

Varyansin Kaynag1  Kareler Toplamu ~ Sd = Kareler Ortalamasi F P n?

Diizeltilmis Model 74.706 7 10.672 12.731  .000* 15

Intercept 7612.632 1 7612.632 9081.406  .000% .95

Sif 55.497 3 18.499 22.068  .000% 12

Cinsiyet 7.753 1 7.753 9.248 .002* .02

Smif*Cinsiyet 5.110 3 1.703 2.032 .108 .01

Hata 417.456 498 838

Toplam 8150.250 506
Diizeltilmis Toplam 492.163 505

Tablo 8'de tipk: diger bagimli degiskenlerde oldugu gibi, matematiksel 6z benlik algisinda da
smif ve cinsiyetin farkliliga yol agtig1 ancak ikisi arasindaki etkilesimin bir farkliliga neden olmadig:
goriilmektedir. Erkek ogrencilerin ortalamalar: (X=4.05) kiz 6grencilerin ortalamalarindan (X=3.76)
yiliksektir ve iki grup arasindaki bu anlamli farklilik kiiciik etki biiyiikliigiine sahiptir (1?=.02). Siuf
seviyesinin neden oldugu anlaml farklihgin kaynagmin tespit edilmesi igin Post Hoc testleri

yapilmustir. Besinci siniflarinin ortalamalarinin (X=4.35) altina (X=3.98), yedinci (X=3.91) ve sekizinci
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siniflarin ortalamalarimdan (X=3.36) yiiksek oldugu ve bu gruplar arasindaki farkliliklarin istatiksel
olarak anlamli oldugu goriilmiistiir. Ayrica altinci (X=3.98) ve yedinci (X=3.91) siniflarin ortalamalarinin
sekizinci (X=3.36) smiflarin ortalamasindan anlamli derecede farkli oldugu goriilmiistiir. Sekizinci
smiflarin katihmer 6grenciler arasinda en diisitk matematiksel 6zbenlik algisina sahip olduklarmi
sOylemek miimkiindiir. Sinif seviyesinin neden oldugu farklilik ise orta derecede bir etki biiyiikliigiine
sahiptir (n?=.12).

Ortaokul Ogrencilerinin Matematiksel Oz Benlik Algilar1 Matematik Oz Yeterlik ve

Kaygilar1 Tarafindan Ne Derecede Yordanmaktadir?

Matematiksel 6z benlik algisinin matematik 6z yeterligi ve kaygisi tarafindan ne derecede
yordandiginin incelenmesi icin standart c¢oklu regresyon gerceklestirilmistir. Regresyonun
varsayimlarinin saglandigi yontem boliimiinde verilmisti. Calisma kapsaminda kurulan modele iliskin

regresyon analizi sonuglari Tablo 9'de verilmektedir.

Tablo 9. Regresyon analizi sonuglar:

.. Standartlastirilmamais Standartlastirilmis
Degisken
B Std. Hata B T
Matematik Oz Yeterligi .752 .032 717* 23.480
Matematik Kaygis1 161 .029 172 5.631
F (2, 503) 547.136*
Constant 376
Durbin-Watson 1.970
R Square .685
Adjusted R Square .684

Tablo 9’da goriildiigii lizere matematik 6z yeterligi ve kaygisinin matematiksel 6z benligi ne
derecede yordadigna iliskin kurulan model istatiksel olarak anlamlidir (F=547.136, p<.001) ve Durbin-
Watson katsayist (1.970) referans deger olan 2’ye ¢ok yakindir. Bu bulgular 1s181inda kaygi ve 6z
yeterligin 6z benlik algisinin anlamli tahmin edicileri oldugunu ve diisiik hata degerlerine sahip
olduklarini séylemek miimkiindiir. Oz yeterlik ve kaygmin yordayict oldugu bu model 6z benlik
algisindaki varyansin %68'ini agiklamaktadir. Oz yeterlik ve kayg1 degiskenlerinin her biri 6z benlik
algisinin istatiksel olarak anlamli yordayicilaridir (tsz yeterik=23.480, tkaygi=5.631; p<.001). Her bir bagimsiz
degiskenin 6z benlik algisin1 yordama giiciinii ele alirsak, beta katsayis1 6z yeterlik igin .717 ve kayg1
i¢in .172 olarak bulunmustur. Matematiksel 6z benlik algisinin en gliclii yordayicisi matematik 6z

yeterligidir. Modele iliskin denklem ise asagidaki gibidir:
Matematiksel 6z benlik algist =.376+(.752)*Matematik iz yeterligi+(.161)*Matematik kaygs:

Denkleme gore matematik 6z yeterligindeki bir birimlik artis 6zbenlik algisinda .752 birimlik
artisa, kaygida meydana gelen bir birimlik artis ise 6zbenlik algisinda .161 birimlik artisa neden

olacaktir.
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Sonug ve Tartisma

Ortaokul Ogrencilerinin matematik 6z yeterlikleri ve kaygilar1 ile matematiksel 6z benlik
algilarini inceleyen bu ¢alismada ilk olarak May (2009) tarafindan iiniversite 6grencileri icin gelistirilen
“Matematik Oz Yeterlik ve Kaygi1 Olgegi (MOYKO)” dlgegi Tiirkgeye uyarlanmistir. Olgegin orijinali 29
madde ve bes faktorden olusurken bu calisma kapsaminda gergeklestirilen gecerlik-giivenirlik
calismalar1 sonunda iki faktorlii 27 maddelik bir 6lgek elde edilmistir. C)lgegin orijinalinde agimlayici
ve dogrulayic faktor analizi 101 kisiyle gerceklestirilmisti. Bu ¢alismada 6rneklemin oldukga biiyiik
olmasindan dolay1 6grencilerin 6z yeterlik ve kaygi maddelerini birbirinden ayirt etmede daha basarili
olduklarini sdylemek miimkiindiir. Dogrulayici faktdr analizi sonucunda iki faktdr arasindaki
korelasyon katsayisi .60 olarak bulunmustur. Bu deger kavramsal cercevede belirtildigi gibi kayg1 ve 6z
yeterligin birbiri ile siki1 bir iliski i¢cinde oldugunu ve bu iki yapiy1 bir arada 6lgen bir 6lgegin dnemini

gostermektedir.

Olgegin gegerlik ve giivenirlik caligmalarinin yapilmasinin ardindan 506 ortaokul grencisinin
matematik 0z yeterlik ve kaygisi ile matematiksel 6z benlik algilar1 betimlenmis ve son olarak
matematik 0z yeterlik ve kaygisinin matematiksel 6z benlik algistni ne derecede yordadig:
incelenmistir. Ogrencilerin 6z yeterlik ve 6z benlik algilarmin yiiksek, kaygilarinin ise orta seviyede
oldugunu sdylemek miimkiindiir. Baska bir ifadeyle, katilimc1 6grenciler yiiksek diizeyde 6z yeterlik
ve 0z benlik algisina sahip iken, orta diizeyde kayg1 hissetmektedirler. Bu sonug oldukg¢a umut vericidir
¢iinkii yiliksek diizeyde 6z yeterlik ve 6z benlik algis1 6grencilerin matematik performanslarini olumlu

yonde etkilemektedir (Pajares ve Miller, 1994; Recber ve digerleri, 2018).

Matematige iliskin duyussal 6zellikler ile ilgili yapilan pek ¢ok ¢alismada incelenen faktorlerin
basinda cinsiyet gelmektedir (Dowker ve digerleri, 2016). Cinsiyet bakimindan farkli gruplarin 6z
yeterlik, kayg1 ve 6z benlikleri kiyaslandiginda erkeklerin kizlara nazaran daha ytiiksek 6z yeterlik ve
0z benlik algisi ile daha diisiik kaygiya sahip olduklar1 goriilmiistiir. Bu sonug literatiirde oldukga sik
karsilasilan bir durumdur (Morony ve digerleri, 2013; Recber ve digerleri, 2018). Kiz ve erkek
Ogrencilerin matematik performanslar1 arasinda ya kiiciik farkliliklar goriilmekte ya da hig
goriilmemekte iken duyussal ozelliklere dair 6lgme araglarinda kiz grencilerin erkeklere nazaran
kendilerine daha diisitk puanlar verdikleri ve daha yiiksek matematik kaygisina sahip olduklar

goriilmiistiir (Dowker ve digerleri, 2016; Hembree, 1990).

Cinsiyet farkliliklarinin ogrencilerin smif seviyeleri ilerledik¢e daha belirgin hale geldigi
bilinmektedir (Dowker ve digerleri, 2012; Fennema ve Sherman, 1978; Harari, Vukovic ve Bailey, 2013).
Bu bulguyu destekleyecek bicimde, kiz ve erkek 6grencilerin sif seviyelerine gore 6z yeterlik, kayg:
ve 6z benlik algilarini gosteren ¢izgi grafiklerinde 6grencilerin smuf seviyesi ilerledikge kiz ve erkek
Ogrencilerin ortalamalar1 arasindaki farkin da artma egiliminde oldugu goriilmektedir. Duyussal

ozelliklerin yani sira matematik performansinda da yasla birlikte cinsiyetler arasindaki farkliliklarin
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arttig1 bilinmektedir (Clewell ve Campbell, 2002). Sinif seviyesi arttik¢a belirgin hale gelen cinsiyet
farkliliklarinin nedeninin cinsiyetle ilgili basmakalip ifadelere maruz kalma ve kaygili kadin
Ogretmenlerin kaygisinin etkisi ve sosyal iletimi olabilecegi bildirilmistir. Erkeklerin matematikte daha
iyi olduguna dair basmakalip ifadelere maruz kalma kizlarin matematik kaygilarini arttirmis olabilir
(Dowker ve digerleri, 2016; Recber ve digerleri, 2018). Arastirmalar bu tarz basmakalip ifadelerin
kullanilmadig1  ortamlarda, kullanildigi ortamlara nazaran kiz 0Ogrencilerin matematik

performanslarinin daha iyi oldugunu gostermektedir (Johns, Schmader ve Martens, 2005).

Sinif seviyesi degiskenine gore farkli gruplar kiyaslandiginda ise smif seviyesi ilerledikge 6z
yeterlik ve 6z benlik algisinin azaldig1 ve kayginin arttigi goriilmiistiir. Besinci siniflar katilimcilar
arasinda en yiiksek 6z yeterlige ve 6z benlige sahip iken sekizinci smiflar en diisiik 6z yeterlik ve 6z
benlige sahiptir. Benzer bicimde bes ve altinci sinif 6grencilerinin matematik kaygilar sekizinci siuf
ogrencilerine nazaran daha diisiiktiir. Arastirmalar yas ilerledik¢e 6grencilerin matematige yonelik
tutumlarmin azaldigi ve bu durumun matematik gelisimi ve egitimi igin olumsuz sonuglar
dogurdugunu gostermektedir (Ma ve Kishor, 1997). Yas ile birlikte matematik kaygisinin artmasinin
olas1 nedenleri diger kisilerin matematige iliskin olumsuz tutumlari, matematigin zor olduguna iliskin
onyargilar ile daha fazla karsilagilmasi, matematikte basarisiz olunmas: ve smif seviyesi ilerledikge
matematigin iceriginin degismesi olarak belirtilmistir (Dowker ve digerleri, 2016). Birgin ve digerleri
(2010) sekizinci siuf Ogrencilerinin en yiiksek matematik kaygisina ve en diisitk matematik ve
Ogretimine iliskin algilanan eglence seviyesine sahip olduklari sonucuna ulagmuslardir. Sekizinci
smiflarin en diisiik 6z yeterlik ve 6z benlik algisi ile en yiiksek kaygiya sahip olmasinin nedeni sene
sonunda girecekleri merkezi sinavlar olabilir. Ayrica Tiirkiye gibi akademik basariin egitim hayatin
etkiledigi, 6grenciler iizerinde yogun bir basari beklentisinin oldugu ve merkezi smav sisteminin
yaygin oldugu Asya iilkelerinde de sinif seviyesi ilerledikce matematik 6z yeterlik ve 6z benlik

algilarinin diisiik, kayginin ise yiiksek oldugu goriilmektedir (Ho ve digerleri, 2000; Lee, 2009).

Literatiirde yer alan pek ¢ok calisma matematige iliskin kaygi, 6z yeterlik ve 6z benligin
matematik basarisin1 ne derecede yordadigini incelemistir (Ma ve Kishor, 1997; Morony ve digerleri,
2013; Lee, 2009; Pajares, 2006; Pajares ve Miller, 1994; Recber ve digerleri, 2018). Bu arastirmalardan
farkl olarak, bu ¢alismanin ilgi odaklarindan birisi de ayni 6l¢gme araci ile 6l¢iilen matematik kaygisi ve
0z yeterliginin matematik 6z benlik algisini ne derecede yordadigidir. Gergeklestirilen regresyon analizi
sonucunda matematik 6z yeterligi ve kaygisinin matematik benliginin anlamli bir yordayicist oldugu
ve matematiksel 6z benlik algisinin en giiglii yordayicisinin matematik 6z yeterligi oldugu goriilmiistiir.
Benzer bicimde, Pajares ve Miller (1994) da matematik 6z yeterliginin ve kaygisinin 6z benlik algisinin
anlamli bir yordayicist oldugunu bulmuslardir. Regresyon analizi sonucunda matematik 6z yeterligi ve
kaygisinin matematik benligindeki varyansin yaklasik %68’ini agikladig1 goriilmektedir bu da oldukga
yiliksek bir orandir. Ayrica 6grencilerin matematik 6z yeterliklerinde meydana gelen degisim

kaygilarinda meydana gelen degisime nazaran 6z benliklerini daha ¢ok etkilemektedir. Bu durumun
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nedeni 0z yeterlik ve 6z benligin 6z degerlendirmenin bilissel boyutunu igeriyor olmalar1 olabilir (Lee,

2009).

Calismadan elde edilen bulgular1 6zetlemek gerekirse, katilimc 6grenciler yiiksek diizeyde 6z
yeterlik ve 6z benlik ve diisiik diizeyde kayg1 hissettiklerini belirtmislerdir. Ogrencilerin matematige
iliskin 6z yeterlik, kaygi ve 6z benliklerinin cinsiyetleri ve smif seviyelerine gore farklilastig
goriilmiistiir. Sinuf seviyesinin etkisi kiz ve erkek 6grenciler icin farklilik gostermemektedir. Baska bir
ifadeyle hem kiz hem de erkek 6grencilerin matematige dair kaygi, 6z yeterlik ve 6z benlik algilar1 sinif
seviyesinden etkilenmektedir. Ortalamalar incelendiginde sinif seviyeleri arttik¢a hem kiz hem de erkek
ogrencilerin 6z yeterlik, kayg: ve 6z benlik ortalamalarinin azaldig1 goriilmiistiir. Bu bulgu cinsiyet
farkliliklar1 kadar smaif seviyesinin de duyussal 6zellikleri etkileyen bir faktor oldugunu gostermektedir.
Ogrencilerin matematige iliskin duyussal 6zelliklerinin olumsuz olarak degismesi onlarin matematik
ile ilgili egitim alma ve meslek se¢me egilimlerini azaltacaktir ki bu durumun hemen hemen her iilkenin
hedefi olan STEM isgiiciine sahip bireyler yetistirmeyi zorlastiracaktir. Bu nedenle smif seviyesinin
artmasimnin duyussal 6zelliklerde meydana getirdigi olumsuz etkinin nedenlerinin arastirilmasi oldukca

onemlidir.

Arastirma sonuglar1 goz 6niine alinarak, 6gretmenlerin 6grencilerin smif seviyeleri arttikga 6z
yeterlik, kayg1 ve 6z benliklerinin olumsuz etkilenmemesi igin géz 6niinde bulundurmas: gereken bazi
noktalar bulunmaktadir. Sosyal ortamin 6grenciler {izerindeki etkisi goz éniine alindiginda 6gretmen
ve ebeveynlerin matematige iliskin olumlu tutumlar sergilemeleri 6grencilerin matematik kaygisinin
azaltilmasinda etkili olacaktir (Dowker ve digerleri, 2016). Ayrica 6gretmenler, 6grencilerinin gergek
performanslari kadar yeteneklerine iliskin degerlendirmelerine de 6nem vermelidirler (Hackett ve Betz,
1989). Bu sayede Ogretmenler Ogrencilerinin neyi yapabilecekleri konusunda bir goriise sahip
olabilirler. Ancak &gretmenlerin, inanglarin performans iizerindeki etkisinin farkinda olmalar1 ve
olumsuz etkisi oldugu bilinen inanglar1 degistirme konusunda ilgili olmalar1 gerekmektedir (Pajares ve
Miller, 1994). Ogrencilerin matematikte basarili olabileceklerine dair inanglarini besleyen olumlu sinif

ortamlar1 matematige dair duyussal 6zellikleri de olumlu yonde etkileyecegi diistintilmektedir.

Calismada elde edilen veriler 6z bildirim 6lgekleri ile sinirlidir. Bu nedenle, 6zellikle de sinif
seviyesi ile 0z yeterlik, kayg1 ve 6z benlik arasindaki iliskinin nedenleri agiklanamamistir. Gelecekteki
aragtirmalar derinlemesine goriismeler ve performans degerlendirmeleri yaparak sif seviyesinin
matematige iliskin duyussal 6zellikler tizerindeki etkisini inceleyebilir ve bu etkinin iyilestirilmesi igin
yapilabileceklere iliskin bir rehber gorevi iistlenebilirler. Arastirma kapsaminda matematik 6z benligini
yordayan degiskenleri belirlemek i¢in kurulan model 6z yeterlik ve kaygiy1 ele almistir ve matematik
0z benligindeki varyasin %68'ini agiklamis; %32’sini agiklanmadan birakmistir. Cinsiyet ve smuf
seviyesi gibi degiskenler de modele dahil edilerek matematik 6z benliginde agiklanan varyansin

ylizdesi arttirilabilir.
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Introduction

Individuals” behaviors are affected by what they think and feel about themselves. Learning is
how individuals perceive the stimuli in the outside world, interpret these perceptions together, and turn
them into a unique outcome (Von Glasersfeld, 1996). Environmental factors and internal factors such as
students’ self-efficacy, anxiety, and attitudes may be as influential as their academic work for their
academic achievement (Pajares and Miller, 1994; Recber, Isiksal, and Kog, 2018). Albert Bandura (1997)
stated, “Self-belief does not necessarily ensure success, but self-disbelief assuredly spawns failure.”, emphasizing
the importance of self-efficacy. People’s thought and feelings about themselves impact their behaviors.
Self-concept, self-efficacy, and anxiety are crucial self-beliefs that influence motivation, academic
achievement, and performance (Lee, 2009). Most research examined the predictive power of
mathematics self-efficacy, anxiety, and mathematical self-concept on mathematics performance (Pajares
and Miller, 1994; Recber, Isiksal, and Kog, 2018; Schunk and Mullen, 2012). Mathematics self-efficacy,
anxiety, and mathematical self-concept affect students’” mathematical performance (Higbee and
Thomas, 1999; May, 2009) and are the most prominent predictors among non-cognitive predictors of
mathematics achievement (Morony, Kleitman, Lee, and Stankov, 2013). Lee and Stankov (2013)
indicated that these constructs accounted for 16% of the variance in mathematics achievement of 15-

year-old students in PISA 2003.

Human beings feel more anxious about mathematics and have more negative attitudes than
other disciplines (Dowker, Saikar, and Looi, 2016). Students begin to lay their foundations in avoiding
mathematics during elementary and middle schooling. It is almost impossible to change college
students’ attitudes toward mathematics, and negative attitudes and anxiety regarding mathematics
hinder students from taking mathematics courses in their undergraduate education (May, 2009).
Therefore, it is crucial to examine students’ self-beliefs and self-evaluations about mathematics in the
early years of schooling (Pajares and Miller, 1994). It is still needed studies that investigate the affect in
elementary and middle school mathematics (Birgin, Baloglu, Cathioglu, and Giirbiiz, 2010; Bonnsletter,
2007; Mitchell and George, 2022; Szczygiet and Pieronkiewicz, 2022). In addition, much more

uncertainty still exists about the relationship between demographics, such as gender and affective
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variables regarding mathematics, than the relationship between demographics and mathematics
achievement (Recber et al., 2018). The present study aims to validate an instrument attempting to
measure middle school students” mathematics self-efficacy and anxiety together; ascribe the students’
mathematics self-efficacy and anxiety and mathematical self-concept based on their gender and grade
level; and reveal the predictive relationship between self-efficacy, anxiety, and self-concept regarding
mathematics. There are several important areas where this study makes an original contribution to self-
beliefs about mathematics, considering (i) the lack of an instrument measuring mathematics self-efficacy
and anxiety together (May, 2009), (ii) the need to investigate affective variables such as self-efficacy,
anxiety, and self-concept in middle school students (Birgin et al.,, 2010; Mitchell and George, 2022;
Szczygiet and Pieronkiewicz, 2022), and (iii) the importance of evidence in the relationships among the

mathematics achievement’s predictors such as self-efficacy, anxiety, and self-concept.
Theoretical Framework

The theoretical framework consists of the constructs of mathematics self-efficacy, mathematics
anxiety, and mathematical self-concept. A large and growing body of literature investigated and
defined self-efficacy. Bandura (1977) defined self-efficacy as the personal judgments of individuals
about their capacity to perform a specific task and produce the outcome of the task. Zimmerman (1995)
described self-efficacy as assessing the ability to execute particular behaviors. Gallagher (2012)
explained that self-efficacy is the self-belief of individuals regarding their capabilities to carry out tasks

and ensure learning.

Mathematics self-efficacy is an individual’s confidence in doing mathematics and directly
influences their engagement with mathematics and effort and persistence in pursuing mathematics
(Ashcraft and Rudig, 2012). Researchers (Salas and Cannon-Bower, 2001; Schunk, 2009) asserted that
self-efficacy positively impacts academic achievement. Students with low levels of self-efficacy fail to
struggle with challenges to overcome problems (Bandura, 1994) and quickly get bored with tasks
leading them to give up and not perform the activity. Consequently, they would feel disappointed
(Lorsbach and Jinks, 1999). Betz and Hackett (1986) have identified accomplishing a particular task as a
significant contributing factor to increasing self-efficacy and stated that failure decreased self-efficacy’s
power, level, and effect. Similarly, Pajares (1996) reported that individuals with high self-efficacy make
a great effort to succeed, do not give up quickly, and persist in overcoming difficulties. Similarly, Schultz
and Schlutz (2007) expressed that a high level of self-efficacy makes students believe they will be more

successful in their academic lives and help them manage their learning better.

Mathematics self-efficacy can be defined as self-beliefs and attitudes regarding accomplishing
mathematical tasks based on the descriptions of self-efficacy (Adal and Yavuz, 2017). Ashcraft and
Rudig (2012) state, “mathematics self-efficacy is an individual’s confidence in his or her ability to perform

mathematics and is thought to directly impact the choice to engage in, expend effort on, and persist in pursuing
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mathematics” (p. 249). Mathematics self-efficacy is closely related to mathematics anxiety (May, 2009).
The social cognitive theory asserts that low mathematics self-efficacy leads to mathematics anxiety
(Hackett and Betz, 1989). There is a negative correlation between mathematics self-efficacy and
mathematics anxiety (Lee, 2009). Mathematics anxiety is “a feeling of tension and anxiety that interferes with
the manipulation of numbers and the solving of mathematical problems in a wide variety of ordinary life and
academic situations.” (Richardson and Suinn, 1972, p.551). Tobias (1993) and Newstead (1998) identified
mathematics anxiety, including feelings of stress, fear, and discomfort in solving mathematical
problems. Additionally, according to Ashcraft and Moore (2009), mathematics anxiety leads individuals

to have negative responses or feelings when they face mathematical situations requiring calculations.

Mathematics anxiety is one of the substantial agents influencing mathematics performance (Ma
and Kishor, 1997; May, 2009; Baloglu and Kocak, 2006). Research indicates that mathematics anxiety
affects students’ academic achievement, like mathematics self-efficacy (Sentiirk, 2010; Thomas ve
Higbee, 1999). Liking or being afraid of mathematics affects students” interest in mathematics careers
that require them to take more mathematics courses and use mathematical knowledge (Birgin et al.,
2010; Pajares and Miller, 1994). Therefore, mathematics anxiety is crucial in sustaining the development
and use of mathematics skills (Dowker et al., 2016). Furthermore, mathematics anxiety has a negative
impact on learning processes (Sloan, Daane, and Giesen, 2002; Vinson, 2001), leading to low levels of
mathematics self-efficacy (Bandura, 1977; Scholz, Dofia, Sud and Schwarzer, 2002). Norwood (1994)
asserted that mathematics anxiety stems from factors such as paying no attention to courses and
schooling, weak self-concepts, and teacher and parent attitudes toward mathematics. Individuals with
mathematics anxiety have fewer mathematics experiences since they avoid mathematical tasks and
situations, and this lack of experience decreases mathematical fluency and mathematics learning
(Dowker et al., 2016). It is seen that students with high levels of mathematics anxiety have a low level
of mathematical fluency. Due to this lack, they are less successful in mathematics (Cates and Rhymer,

2003).

People who think they are not good at mathematics are more likely to have more mathematics
anxiety (Dowker et al.,, 2016). Many research indicated a negative relationship between mathematics
anxiety and mathematical self-concept (Hembree, 1990; Hoffman, 2010; Jain and Dowsin, 2009; Pajares
ve Miller, 1994). Self-concept is defined as the sense of self that is continuously evaluated and
consolidated by the judgments of a person about himself (Bong and Clark, 1999). Mathematical self-
concept reflects someone’s perception of how well he would do in mathematics and consists of cognitive
and affective self-evaluations (Schunk and Pajares, 2005). Feelings about mathematics proficiency are at

the heart of the mathematical self-concept (Morony et al., 2013).

Self-efficacy is a context-based evaluation regarding performing a specific task. Self-concept is

not measured at that level of specificity and is related to self-worth beliefs about one’s perceived
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competence. When compared to self-efficacy, self-concept perceptions are more general and are less
associated with the context (Pajares and Miller, 1994). Individuals with high mathematics anxiety do
not have enough performance achievement that makes them feel competent in mathematics since they
avoid mathematical tasks; therefore, their levels of mathematics self-efficacy and self-concept beliefs
decrease (Morony et al., 2013). It is reported that mathematical self-concept, mathematics self-efficacy,
and anxiety are conceptually and empirically distinct concepts even though they have a lot in common
(Lee and Stankov, 2013). Given the predictivity power of these constructs on mathematics achievement,

measuring these constructs is also crucial.
Literature Review

Scales adapted into Turkish that measure mathematics self-efficacy and anxiety measure these
constructs separately; in other words, these constructs are measured with different instruments.
Ozdemir and Giir (2011) adapted the “Mathematics Anxiety-Apprehension Scales (MAAS)” developed
by Ikegulu (1998), ensuring the validity and reliability of the scale for secondary school students. They
found similar results to the original scale and reported that the MAAS is validated and can be used in
Turkey. In another adaptation study with 336 middle school students, Baloglu and Balgalmis (2010)
confirmed the five-factor structure of the “Mathematics Anxiety Rating Scale (MARS)” developed by
Suinn (1988).

Takunyaci, Akin, Kurbanoglu, and Takunyaci (2011) reported the adaptation of “Revised
MARS (Shortened Version)” developed by Plake and Parker (1982) and ensured the validity and
reliability of the adapted scale with a sample of 372 preservice teachers, demonstrating the fit between
the adapted and original scales. Akgakin, Cebesoy, and Inel (2015) performed an exploratory and
confirmatory factor analysis of the “Mathematics Anxiety Scale-Revised (MAS-R)” developed by Bai,
Weng, Pan, and Frey (2009) for university students. The research group consisted of 441 preservice
teachers. The researchers expressed that the adapted scale is a good fit with the original scale and is also
a reliable and valid instrument for measuring mathematics anxiety. Besides these adapted instruments,
the mathematics anxiety scale for elementary students developed by Bindak (2005) is also one of the

most commonly used instruments in Turkey.

When it comes to reviewing the mathematics self-efficacy scales used in Turkey, it is seen that
the most common instruments are the “Mathematics Self-Efficacy Scale” developed by Umay (2001)
and the “Scale of Perceived Mathematics Self-Efficacy” developed by Isiksal and Askar (2003).
Mathematics Self-Efficacy Scale has 14 items, and three subdomains titled mathematics self-perception,
perception about behaviors related to mathematical topics, and turning mathematics into survival skills (Umay,
2001). The Scale of Perceived Mathematics Self-Efficacy has 15 items and three subscales named using

mathematics in daily life, equations, and symmetry (Isiksal and Askar, 2003). Besides, items developed by
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PISA were commonly used worldwide to measure mathematics self-concept (Geng and Colakoglu,

2021).
The Significance of The Study

Mathematics self-efficacy and anxiety play an essential role in influencing mathematics
achievement, making the relationship between mathematics self-efficacy and anxiety an increasingly
important area in mathematics education. To better understand the relatedness of mathematics self-
efficacy and anxiety, researchers need instruments designed to reveal how these constructs are
associated with each other. Previous studies have examined the relationship between mathematics self-
efficacy and anxiety using different measurement tools. However, measuring these constructs in one
instrument may be beneficial, considering their probable relationship (May, 2009). Measuring these
constructs in one instrument might give an insight into whether students” mathematics self-efficacy
increase or not if their mathematics anxiety decreases. The strong relationship between mathematics
self-efficacy and anxiety might have crucial implications for researchers to consider how they
understand and measure these constructs and for educators to consider what they should do to promote
positive attitudes towards mathematics (May, 2009). As aforementioned, to our best knowledge, we did
not meet any Turkish instrument measuring mathematics self-efficacy and anxiety together. Several
researchers (Ardasheva, Carbonneau, Roo and Wang, 2018; Bergqvist, Tossavainen and Johansson,
2020; Jolejole-Caube, Dumlao and Abocejo, 2019; Mukuka, Mutarutinya and Balimuttajjo, 2021; Roo,
Ardasheva, Newcomer and Magafia, 2020; Todor, 2014) measured middle and high school students’
mathematics self-efficacy and anxiety, using the “Mathematics Self-Efficacy and Anxiety Questionnaire
(MSEAQ),” which was developed by May (2009) for college students. The present study aimed to adapt
MSEAQ into Turkish and ensure its validity and reliability for middle school students, offering some
important insight into students” mathematics self-efficacy and anxiety before they go to university to

make essential contributions to educators and policymakers.

Although some research has been carried out on the predictivity of self-concept, self-efficacy,
and anxiety in mathematics education, there have been few empirical investigations into the
relationships among these constructs. Previous studies have reported that self-concept, self-efficacy,
and anxiety are closely related (Pajares and Kranzler, 1995; Pajares and Miller, 1994). Additionally, Lee
(2009) found that these constructs are distinct in a cross-cultural study. Therefore, this study might make
a substantial contribution to research on mathematical affect by (i) providing more empirical results
regarding middle school students’ affect in mathematics, (ii) advancing the understanding of
mathematics self-efficacy and anxiety measured via the same instruments, and (iii) revealing the
relationships between mathematics self-efficacy and anxiety and mathematical self-concept that are
significant predictors of mathematics achievement. This research seeks to address the following

questions:
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1. What are the students’ mathematics self-efficacy, anxiety, and mathematical self-concept

levels?

2. Do students’ mathematics self-efficacy, anxiety, and mathematical self-concept differ based

on gender and grade level?

3. To what extent do middle school students’ mathematics self-efficacy and anxiety predict

their mathematical self-concept?
Method
Research Design

This cross-sectional study aims to adapt an instrument measuring mathematics self-efficacy and
anxiety together and describe trends in middle school students” mathematics self-efficacy, anxiety, and
mathematical self-concepts and differences in these constructs based on multiple variables (gender and
grade level). Survey research explains the trends for particular variables in a sample (Fraenkel, Wallen,
and Hyun, 2012; Plano Clark and Creswell, 2015). However, cross-sectional studies take a snapshot of
a representative sample at a particular time and make it possible to compare different groups (Cohen,
Manion, and Morrison, 2018) and is a commonly used research design to examine attitudes, beliefs,

conceptions, and practices in educational settings (Creswell, 2012).
Participants

The population is middle school students, and the accessible population is middle school
students in Kirsehir. It is essential to reach a large sample size of participants in survey designs to ensure
the fit between the sample and the accessible population (Creswell, 2012). Cohen and colleagues (2018)
expressed that a sample of 377 is enough for a population of 20000 with a confidence level of 95% and
a confidence interval of 5%. The participants were 506 middle school students in the 2020-2021 academic
year, and it is possible to note that the representative power of the sample to the population is high. The

demographics are given in Table 1.

Table 1. Demographics of participants

Variables Groups N %
Gender Girls 284 56.13
Boys 222 43.87
Grade Level 5. Grade 118 23.32
6. Grade 129 25.49
7. Grade 132 26.09
8. Grade 127 25.10

It is necessary to stratify the population to make the sample represent the participants with
different characteristics (Creswell, 2012). The population was stratified based on gender and grade level,

and we paid attention to the return rate of responses in each stratified to be close to each other. As seen
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in Table 1, the percentages of participants with different grade levels and genders are close to each other.
To sum up the participants’ demographics, more than half of the participants are girls, and the
participation level of different grade levels are so close; however, most participants are 7th-grade

students.
Data Collection Tools

Data was collected online via Google Forms due to the pandemic lockdown. Web-based data
collection tools are commonly used also before the pandemic due to technological developments
(Creswell, 2012; Fraenkel et al., 2012). The online data collection tool consists of three sections which are
i) demographics information, (ii) “Mathematical Self-Concept Scale,” and (iii) “Mathematics Self-

Efficacy and Anxiety Questionnaire.”

Mathematical self-concept scale: Five items used in PISA 2003 were employed to identify how well
students rely on themselves in mathematics. Items were taken from the PISA National Report published
by the Ministry of National Education (MoNE) in 2005. The scale consisted of five items, of which one
of them is negatively worded. All items were measured on a 5-point Likert Likert scale, ranging from
“strongly disagree” (1) to “strongly agree” (5). Model fit indices and reliability coefficients were
calculated for this study with the obtained data. Model fit indices were as follows; x2/df=2.664, CFI1=.993,
TLI=.985, SRMR=.0175, and RMSEA=.057, indicating the indices are in the acceptable range (Collier,
2020; Kline, 2016). Furthermore, Cronbach’s alpha was found as .859. Given these reliability and validity
statistics, it is possible to note that the results obtained from the Mathematical Self-Concept Scale

(MSCS) are reliable and valid.

Mathematics self-efficacy and anxiety scale: Firstly, the Mathematics Self-Efficacy and Anxiety
Questionnaire (MSEAQ), developed by May (2009), was adapted into Turkish. The original scale
consisted of 29 items and five factors, namely general mathematics self-efficacy (7 items), grade anxiety (8
items), mathematics for students’ futures (8 items), self-efficacy and anxiety in class (3 items), and mathematics
self-efficacy on assignments (2 items). The item “I am afraid to give an incorrect answer during my mathematics
class.” did not load on any factor; therefore, the item was not included in any factor in the original scale.
The reliability coefficient for the overall scale was calculated as .94, for self-efficacy items as .90, and for
anxiety items as .91. May (2009) investigated the correlations between the MSEAQ items and
Mathematics Self-Efficacy items, developed by Betz and Hackett (1983), and revised Mathematics
Anxiety items, developed by Suinn and Watson (2003) to ensure the convergent validity of MSEAQ.
The correlation analysis revealed a significant moderate relationship between items. May (2009)

interpreted this result as “MSEAQ” differs from the existing scales to some extent and is not a repetition.

Prior to scale adaptation, permission was requested from the developer via e-mail. Then,
researchers translated items into Turkish. To determine how well the translated items corresponded to

the original items, one English teacher and frur English lecturer at the university were asked to rate the
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translated items between 1-10, considering the accordance between items in terms of meaning. The
scores rated by language experts for each item were examined one by one. It was seen that scores were
mostly eight and above, demonstrating no mismatch between translated and original items.
Considering the feedback from the language experts, we made some minor changes in items. The
translated items were back-translated into English by one of the researchers. Then one language expert
compared the original and back-translated items in terms of ambiguity between items. Following the
confirmation of the accordance between items, the next step was performed, which was examining the

items in terms of being meaningful in Turkish.

Once the translation process was approved, Turkish items were assessed by one Turkish teacher
and four Turkish lecturers to sustain the suitability of items to Turkish spelling and meaning rules.
Finally, a group of five, consisting of mathematics educators and assessment and measurement experts,
analyzed the content validity of items and whether or not they could measure mathematics self-efficacy
and anxiety. Considering the feedback from these experts, we excluded two items, including the phrase
“doing mathematics (“I believe I am the type of person who can do mathematics.” and “I believe I can do
mathematics in a mathematics course.”) since “doing mathematics” could not make sense in the Turkish
culture. The final version of the instrument had 27 items. Five students from each grade level were asked
to read and answer the items aloud to ensure that the participants understood and interpreted the items
in the same vein. We did not make any changes after the think-aloud sessions since there was no

confusion for participants.

After importing data into SPSS, data were screened to determine whether there were missing
data, outliers, or inappropriate ratings (such as marking the same option for all items or choosing
response options in a distinguishable pattern), and two of 508 were cleaned from the data set since they
were sent two times from the same participant. In the final version of the data set, there were 506 values
after cleaning data. We first performed exploratory factor analysis (EFA) with 306 respondents and
confirmatory factor analysis (CFA) with the remaining 200 participants. Similarly, much research
generated subsets from their samples to ensure reliability and validity (Baltaci, Biitiiner, and Caliskan,

2022; Smith and Zelkowski, 2022; Yurdakul et al., 2012).

Exploratory Factor Analysis (EFA): The sample size should be as large as possible to generalize the
results (Pallant, 2016). Many researchers agree that a minimum sample size of 300 is enough to obtain
reliable results using EFA (Comrey and Lee, 1992; Tabachnick and Fidell, 2019). Additionally, some
researchers suggest a population ratio of at least 10:1 (Watkins, 2021) and 7:1 (Mundfrom, Shaw, and
Ke, 2005). It is obviously seen that a sample size of 306 meets the requirements suggested by the
researchers mentioned above. Another technique to identify whether the sample size is enough for
factor analysis is having a Kaiser-Meyer-Olkin value of .5 and above (Kaiser, 1974). A value close to 1 is

superb (Field, 2013). KMO was calculated as .952 in the present study. Besides, the anti-image
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correlation matrix demonstrated that KMO values for individual variables were above .90. Thus, the
calculated KMO values and the significance of Bartlett’s test of sphericity (p<.0001) show that the sample

size is adequate for EFA.

Most of the correlations between individual items (%90) were above .30, which is the desired
benchmark (Tabachnick and Fidell, 2019; Watkins, 2021). The item-item correlations were not above .90,
and the determinant was .00015 (>.00001). With regard to these results, it is worth noting that items had
acceptable and small correlations with each other (Field, 2013; Tabachnick and Fidell, 2019). On the
other hand, the item-total correlations ranged between .518-.751 and were above .30 (Table 3). Given
these statistics, it can be said that data is appropriate for factor analysis (Field, 2013; Kaiser, 1974; Pallant,
2016; Tabachnick and Fidell, 2019; Watkins, 2021). The scree plot in Figure 1 indicates the eigenvalues

obtained from the principal components analysis.
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Figure 1. The Scree Plot for data

A four-factor model was obtained from the factor analysis using varimax rotation. The first two

factors explained 58.34% of the variance, the third factor 3.84%, and the fourth factor 3.74%. However,
the correlations of the third and fourth factors with other factors were small. Pallant (2016) suggests
using a two-factor model in such a situation. The scree plot also illustrates a model with two
components. Parallel analysis is a way of determining the number of factors that will be retained. Data
simulation, Monte Carlo PCA, generates random eigenvalues (Pallant, 2016). The factors whose
eigenvalues exceeded the random eigenvalues are suggested to be retained. Table 2 indicates the
randomly generated eigenvalues using Monte Carlo PCA and the eigenvalues obtained from the factor

extraction in SPSS.

Table 2. Eigenvalues from principal components and parallel analysis

Actual Eigenvalue From Principal Criterion Value From Parallel
Component Number . .
Components Analysis Analysis
1 12.374 1.589
2 3.377 1.502
3 1.036 1.434
4 1.009 1.377
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The actual eigenvalues of the first two factors exceeded the criterion eigenvalues from the
parallel analysis. Therefore, the first two factors are accepted to be retained(Pallant, 2016; Watkins,
2021). EFA was performed again, fixing the component number to two. The results of the last factor
analysis indicated that the two factors explained 58.34% of the variance together and 45.83% and 12.51%,
respectively. The first factor consisted of 12 items regarding self-efficacy and was named “Mathematics
Self-Efficacy (MSE),” and the second factor has 15 items regarding anxiety and was titled “Mathematics
Anxiety (MA).” Table 3 demonstrates the factor loadings, item-total correlations, and common variances
for individual items, eigenvalues, and internal coefficients of each factor. It is seen that all factor

loadings were larger than .32, which was the criterion benchmark (Tabachnick and Fidell, 2019).

Table 3. Factor loadings, item-total correlations, and common variances of individual items

Factor Loadings

Variable Mathematics Self-  Mathematics Item—T(?tal Conllmon
) ) Correlations Variance
Efficacy Anxiety
1 .631 599 480
2 .655 518 439
3 512 562 367
4 811 711 .729
5 .550 577 .395
6 .709 .606 529
7 .729 544 .547
8 751 .673 .609
9 .820 751 769
10 .768 .585 611
11 .630 .654 502
12 .764 .690 .665
13 .814 720 739
14 .678 .687 561
15 .605 .649 485
16 771 .646 .643
17 .656 .708 569
18 .637 592 457
19 .750 .705 .661
20 .797 .639 671
21 792 741 .698
22 .755 553 571
23 .788 714 .676
24 .768 720 .659
25 747 573 564
26 .720 592 557
27 .753 .598 597
Eigenvalue 12.374 3.377
Explained Variance %45.83 %12.51
Cronbach’s Alpha 947 935
Cronbach’s Alpha of .952

the overall scale

The items loaded on MSE had factor loadings between .631-.820. Comrey and Lee (1992)
suggested that loadings exceeding .63 are considered very good and .71 excellent (cf. Tabachnick and

Fidell, 2019). The items in the MA had factor loadings ranging between .512-792, indicating the items
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are good and excellent. The items with a loading of .30 and below are considered risky for the scale’s
reliability (Field, 2013). The items in MSEAQ had item-total correlations between .518-751, and internal
consistency values were calculated as .947 and .935 for MSE and MA, respectively. Cronbach’s Alpha
for the overall scale was .952. These statistics supported that the two-factor model had reliable results

(Field, 2013; Pallant, 2016; Tabachnick and Fidell, 2019; Watkins, 2021).

Confirmatory Factor Analysis: 200 responses that were not included in EFA were used in confirmatory
factor analysis (CFA) to verify the two-factor model attained from the EFA. It was primarily investigated
whether the sample size was adequate and whether data had a normal distribution to proceed with
CFA. Researchers agreed that a minimum sample size of 200 is adequate to get reliable results from
CFA (Byrne, 2016; Kline, 2016), revealing that the sample size is enough for CFA. Skewness coefficients
of the items ranged between -1.418-.714, and kurtosis coefficients between -1.515-1.411; these ranges are
in the suggested ranges of 13| for skewness and 1101 for kurtosis. These results mean that data
approximate normal distribution (Byrne, 2016; Kline, 2016). Once the assumptions were met, analysis

was performed using maximum likelihood, and the standardized values were given in Figure 2.

w
=

=
I

MK3

'AE-- E'w
E

MO7

= I =

2
< 3
>

MK8

60 4

@ @ ® ©® O

1)

—_

i
Q

g il
8 [

W
@

DERFO®G

(5,

N
g

)

(5}
o

[+=]

o
- & H T
HIBIBIBIE
A A A Py A
-— —-— — —_ -
Jol N lof s ]L=].]

® 6 ®

=
2
<

(=]

(@] O
N el
o 2 B 0 ® Pl
0
= I = =
Sl []] ]
P P L B

® ® @ © @ @
=

8:

22

8] 1R

DR ®®

Figure 2. Standardized regression weights (MOY: Mathematics Self-Efficacy, MK: Mathematics
Anxiety)

Figure 2 shows that regression weights of items in MSE ranged between .55-.81 and in MA
ranged between .44-.81. The factor loadings were above the benchmark of .3. Additionally, composite

reliability indexes (CRI) were calculated as .93 or MSE and .91 for MA. This means that the items in the
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same factor measure the same construct. The correlation coefficient between MSE and MA was .60. The
high correlation between the subdomains supports the theoretical framework of self-efficacy and
anxiety and reveals the importance of instruments measuring these two constructs together, just as in

this scale.

x?%/df, CFI, TLI, SRMR ve RMSEA indices were calculated to determine how well the two-factor
model obtained from CFA fit data. Fit indices calculated in the present study and acceptable ranges
suggested by Collier (2020) were given in Table 4. As seen in Table 4, the fit indices are within acceptable

ranges, and the data fit the model.

Table 4. Model fit indices and acceptable ranges

Model Fit Indice Value Acceptable Fit Range
x?/df 1.70 <3
CFI 927 >.90
TLI 916 >.90
SRMR .065 <.08
RMSEA .06 <.08

The adaptation process of the MSEAQ confirmed a two-factor model, that factors are
Mathematics Self-Efficacy (MSE) and Mathematics Anxiety (MA). MSE has 12 items, and MA has 15
items. The items in the MA were negatively-worded. Therefore, a high score in MA means low

mathematics anxiety. The items in Turkish are given in Appendix 1.
Data Analysis

Descriptive and inferential statistics were used to describe the trends in 506 middle school
students” mathematics self-efficacy, anxiety, and mathematical concept and to compare the differences
in these constructs based on grade level and gender. Firstly, the normality of the data was examined.
Skewness was calculated as -.984 for mathematics self-efficacy, -.205 for mathematics anxiety, and -.771
for mathematical self-concept. Additionally, kurtosis coefficients were calculated as .410,-1.055, and -
.040 for mathematics self-efficacy, anxiety, and mathematical self-concept, respectively. These
coefficients are in between the suggested range of -1.5 and 1.5 (Tabachnick and Fidell, 2019). These

coefficients show that the data has a normal distribution, so we could use parametric tests.

In order to specify students’ self-efficacy, anxiety, and self-concept, mean and standard
deviation were calculated. Two-way variance analysis between groups was performed to compare the
self-efficacy, anxiety, and self-concept of students with different grade levels and gender. This analysis
not only allows us to investigate the effect of independent variables on one dependent variable but also
to look at the combined effect of the independent variables (Pallant, 2016). In other words, the question
of whether the effects of the grade level on mathematics self-efficacy, anxiety, and mathematical self-
concept were the same for both girls and boys was investigated. Two-way variance analysis was

performed for each dependent variable (self-efficacy, anxiety, and self-concept). Tukey test was
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employed to determine the source of the existing significant difference. The value of eta-square o was

used as .01 small, .06 medium, and .14 large in the interpretation of effect size.

After portraying students’ mathematics self-efficacy, anxiety, and mathematical self-concepts,
the relationships between these constructs were studied. The multiple regression analysis was
conducted to reveal the extent to which mathematics self-efficacy and anxiety predicted mathematical
self-concept. Prior to executing regression analysis, the assumptions were checked. The sample size was
relatively larger than the suggested benchmark (Pallant, 2016; Tabachnick and Fidell, 2019). There was
no multicollinearity since the correlation coefficients between variables were .573-.816. To perform
collinearity diagnostics, Tolerance and VIF values should be considered. The tolerance value should not
be less than .10, and IVF should not be larger than 10. The calculated Tolerance (.671) and IVF (1.490)
values show that the linearity assumption was met. Outliers were scanned using the Mahalanobis
distances, and it was seen that there were two cases whose Mahalanobis distance exceeded the criterion
distance (13.82). It has been reported that it is normal to have a few outliers in samples with large sample
sizes (Pallant, 2016). Therefore, no case was excluded from the data set. Regression analysis investigated

the predictivity power of mathematics self-efficacy and anxiety on mathematical self-concept.
Ethical Permissions of the Study

During this study, the rules outlined in the “Higher Education Institutions Scientific Research
and Publication Ethics Directive” were adhered to, and the actions outlined in the “Scientific Research

and Activities Against Publication Ethics” directive were avoided.

Ethics committee permission information: The name of the board performing ethical evaluation:

Kirsehir Ahi Evran University
Date of ethical evaluation decision: 25/12/2020
Ethics committee decision number: 2020/5
Findings

What Are Students’” Mathematics Self-Efficacy, Anxiety, and Mathematical Self-Concepts

Level?

After ensuring the validity and reliability of the Mathematics Self-Efficacy and Anxiety Scale, it
was seen that self-efficacy and anxiety were distinguishable factors. Analyses were performed
individually for mathematics self-efficacy, anxiety, and mathematical self-concept. Figure 3 points out
the means and standard deviations for each subfactor. This section gives findings corresponding to each

research question.
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Figure 3. Mean scores and error bars showing standard deviations for mathematics self-efficacy,
anxiety, and mathematical self-concept

As seen in Figure 3, mean scores in all subfactors are above the midpoint 3. Error bars show the
range on which the mean scores lay. It is possible to note that participants have high levels of
mathematics self-efficacy and mathematical self-concept and a medium level of mathematics anxiety.
Descriptive statistics of groups based on grade level and gender are given in Table 5.

Table 5. Descriptive analysis results of middle school students’ mathematics self-efficacy, anxiety, and self-
concepts based on gender and grade level

Grade MSE MA MSC
Level Gender N
Mean Sd Mean Sd Mean Sd

5. Grade Girl 62 4.343 776 3.454 1.032 4.355 811
Boy 56 4.415 .651 3.702 1.035 4.339 .765
Total 118 4.377 717 3.572 1.036 4.348 786
6. Grade Girl 68 3.887 .989 3.328 1.019 3.923 .905
Boy 61 4,103 .820 3.493 .956 4.041 .788
Total 129 3.989 916 3.406 .989 3.979 .851
7. Grade Girl 79 3.779 .965 3.090 1.143 3.725 1.036
Boy 53 4.112 .966 3.533 1.026 4.180 .944
Total 132 3.912 978 3.268 1.115 3.907 1.021
8. Grade Girl 75 3.449 991 2.739 .988 3.177 1.059
Boy 52 3.870 .902 3.509 917 3.620 .886
Total 127 3.621 974 3.054 1.029 3.358 1.012
All Grades Girl 284 3.841 .987 3.134 1.079 3.765 1.048
Boy 222 4.129 .856 3.559 .982 4.051 .880
Total 506 3.967 942 3.320 1.058 3.890 .987

MSE: Mathematics Self-Efficacy, MA: Mathematics Anxiety, MSC: Mathematical Self-Concept

Table 5 demonstrates that boys have higher mean scores in mathematics self-efficacy and
anxiety than girls. On the other hand, in the mathematical self-concept scale, the mean scores of girls
are lower than the boys, except for the fifth-grade girls. It is seen that the fifth grades have the highest

mean scores in mathematics self-efficacy, anxiety, and mathematical self-concept subdomains, and the
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eighth grades have the lowest mean scores. The line graphs of the mean scores by grade level and gender

are given in Figure 4.
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Figure 4. Line Graph demonstrating students’ mathematics self-efficacy, anxiety, and mathematical
self-concept

As seen in Figure 4, girls’ mean scores for independent variables are lower than the boys, and
as the students’ grade levels increase, their mean scores decrease. Although the mean scores of both
girls and boys decrease as their grade levels increase, the difference between the mean scores of boys

and girls tends to increase except for the eighth graders.

Do Students’ Mathematics Self-Efficacy, Anxiety, and Mathematical Self-Concept Differ

Based on Gender and Grade Level?

Two-way ANOVA was conducted to see the differences in students” mathematics self-efficacy,
anxiety, and mathematical self-concept based on gender and grade level and to reveal whether the
interaction between gender and grade level has an impact on dependent variables. Two-way ANOVA

results for mathematics self-efficacy were given in Table 6.
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Table 6. Two-way ANOVA results for mathematics self-efficacy

Source Sum of squares df Mean Square F p n?
Corrected Model 46.090 7 6.584 8.160 .000% .10
Intercept 7905.811 1 7905.811 9797.865 .000* .95
Grade Level 31.479 3 10.493 13.004 .000* .07
Gender 8.407 1 8.407 10.419 .001* .02
Grade Level*Gender 2.068 3 .689 .854 465 .01
Error 401.832 498 .807
Total 8411.799 506
Corrected Total 447.922 505

Students’” mathematics self-efficacy differs by gender (p<.01) and grade level (p<.01)
significantly (Table 6). However, the effect of grade level on mathematics self-efficacy did not lead to a
significant difference between girls and boys (pgrade level'gender>.01). The difference stemmed from gender

is in favor of boys. In other words, boys reported higher self-efficacy beliefs than girls.

Post Hoc comparisons used to reveal the sources of the significant differences in grade level
indicated that the significant differences between fifth grades and sixth grades (Difference=.388),
seventh grades (Difference =.465), and eighth grades (Difference =.756) were in favor of fifth grades.
Sixth-grade students felt more efficacious than eighth grades (Difference =.368), and seventh-grade
students also felt more efficacious than eighth grades (Difference =291). The effect size of gender was

small, and the effect size of grade level was medium.

The results of the way ANOVA indicating the interaction effect of grade level and gender on

mathematics anxiety are given in Table 7.

Table 7. Two-way ANOVA results for mathematic anxiety

Source Sum of squares df Mean Square F p n?
Corrected Model 44.909 7 6.416 8.160 .000* .08
Intercept 5580.420 1 5580.420 9797.865  .000* 92
Grade Level 13.056 3 4.352 13.004 .006* .02
Gender 20.478 1 20.478 10.419 .000* .04
Grade Level*Gender 6.724 3 2.241 .854 .093 .01
Error 519.975 498 1.044
Total 6143.636 506
Corrected Total 564.885 505

Students’ mathematics anxiety differed based on their gender and grade level (psmi<.01,
pensiyer<.01), however, the interaction effect between gender and grade level was not statistically
significant (p>.01). Boys” mathematics anxiety was statistically significant from girls (Table 5), and the
effect size was small (n?=.04). Post Hoc comparisons revealed that fifth (M=3.57) and sixth (M=3.41)
grade students’ mathematics anxiety significantly differed from eighth-grade students (M=3.05). In
other words, fifth and sixth-grade students felt significantly less anxious in mathematics than eighth-

grade students. The effect of grade level on mathematics anxiety was small (2=.02).
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Lastly, the individual and interaction effect between grade level and gender on the

mathematical self-concept was analyzed by performing a two-way ANOVA; the results are given in

Table 8.

Table 8. Two-way ANOVA results for mathematical self-concept

Source Sum of squares df Mean Square F p n?
Corrected Model 74.706 7 10.672 12.731 .000% 15
Intercept 7612.632 1 7612.632 9081.406 .000* .95
Grade Level 55.497 3 18.499 22.068 .000* 12
Gender 7.753 1 7.753 9.248 .002* .02
Grade Level*Gender 5.110 3 1.703 2.032 .108 .01
Error 417.456 498 .838
Total 8150.250 506
Corrected Total 492.163 505

As in other dependent variables, the interaction effect between grade level and gender was not
statistically significant for mathematical self-concept. Boys” mean scores (M=4.05) were larger than the
girls’ (M=3.76), and the effect size was small for gender (112=.02). Post hoc comparisons were made to
reveal the source of the significant differences based on grade level. Fifth-grade students” mean scores
(M=4.35) were statistically different from sixth (M=3.98), seventh (M=3.91), and eighth (M=3.36) grade
students” mean scores. Besides, sixth and seventh-grade students” means significantly differed from
eighth-grade students. It is possible to infer that eighth-grade students were the ones who least trusted

themselves in mathematics. The effect size of grade level on mathematical self-concept was medium

(m?=.12).

To What Extent Do Middle School Students’ Mathematics Self-Efficacy and Anxiety Predict

Their Mathematical Self-Concept?

Standard multiple regression was employed to investigate to what extent mathematics self-
efficacy and anxiety predict mathematical self-concept. In the method section, information about

checking the assumptions was given. The regression analysis results are given in Table 9.

Table 9. Regression analysis results

. Unstandardized Standardized
Variable
B Std. Error B T
Mathematics Self-Efficacy .752 .032 717 23.480
Mathematics Anxiety 161 .029 172%* 5.631
F (2, 503) 547.136*
Constant 376
Durbin-Watson 1.970
R Square .685
Adjusted R Square .684

Table 9 shows that the model examining the predictivity power of mathematics self-efficacy and
anxiety on mathematical self-concept was statistically significant (F=547.136, p<.001), and the Durbin-
Watson coefficient (1.970) was too close to the benchmark of 2. These statistics mean that mathematics

self-efficacy and anxiety are significant predictors of mathematical self-concept and have low error
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values. Mathematics self-efficacy and anxiety explain 68% of the variance in mathematical self-concept,
and each is a significant predictor of mathematical self-concept (tseit-efficacy =23.480, tanxiety=5.631; p<.001).
When assessing the predictivity power of each variable on mathematical self-concept, it is seen that the
beta coefficient of self-efficacy is .717, and anxiety is .172. The most prominent predictor of mathematical

self-concept is mathematics self-efficacy. The equation derived from the model is as follows:
Mathematical self-concept=.376+(.752)*Mathematics self-efficacy+(.161)*Mathematics anxiety

According to the equation, the one-unit increase in mathematics self-efficacy leads to an
increase of .752 units in mathematical self-concept, and the one-unit increase in mathematics anxiety

leads to an increase of .161 units in mathematical self-concept.
Conclusion and Discussion

The present study primarily adapted the “Mathematics Self-Efficacy and Anxiety Questionnaire
(MSEAQ)” developed by May (2009) into Turkish. The original instrument had five factors and 29 items.
After the reliability and validity, the adapted instrument had two factors and 27 items. Exploratory and
confirmatory factor analysis of the original questionnaire was performed with 101 participants. The
participants of the present study were relatively larger than the original study; therefore, the present
study’s participants might be more successful in distinguishing the self-efficacy and anxiety items. CFA
reveals that the subfactors self-efficacy and anxiety had a correlation coefficient of .60, indicating the
close relationship between mathematics self-efficacy and anxiety and the importance of instruments

measuring these constructs together.

After ensuring the validity and reliability of the instrument, the mathematics self-efficacy,
anxiety, and mathematical self-concept of 506 participants were described, and then the predictivity
power of the self-efficacy and anxiety on mathematical self-concept was investigated. Participants had
high self-efficacy and self-concept and medium-level anxiety. These results look promising since high-
level of self-efficacy and self-concept positively impact students’ mathematical performance (Pajares

and Miller, 1994; Recber et al., 2018).

Gender is the leading factor examined in most research regarding affect in mathematics
(Dowker et al., 2016). The results showed that boys had higher levels of mathematics self-efficacy and
self-concept and lower levels of mathematics anxiety than girls in the present study. These results match
those of earlier studies (Morony et al., 2013; Recber et al., 2018). While there are little or no differences
between the mathematics performances of girls and boys, it has been observed that girls give lower
scores than boys and have higher math anxiety in the measurement tools regarding affective

characteristics (Dowker et al., 2016; Hembree, 1990).

It is well-known that gender differences become more apparent as the students’ grade levels

increase (Dowker et al., 2012; Fennema and Sherman, 1978; Harari, Vukovic, and Bailey, 2013).
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Supporting this idea, the differences between girls’ and boys’ self-efficacy, anxiety, and self-concept
tend to increase as their grade levels increase in the line graphs of the present study. The differences
between different gender groups expand not only in affective variables but also in cognitive variables,
such as mathematical performance (Clewell and Campbell, 2002). The increasing trend between gender
groups may be because of exposure to gender stereotypes and the effect and transition of women
teachers’ mathematics anxiety. Gender stereotypes asserting that boys are better at mathematics than
girls might increase girls’ mathematics anxiety (Dowker et al., 2016; Recber et al., 2018). Research shows
that girls have better mathematical performances in learning environments, not including gender

stereotypes than in those including stereotypes (Johns, Schmader, and Martens, 2005).

The comparisons of groups with different grade levels show that students’ self-efficacy and self-
concept decrease, and anxiety increases as their grade levels rise. Fifth-grade students had the highest
level of self-efficacy and self-concept, and eighth-grade students had the lowest level. Besides, fifth and
sixth-grade students felt less anxious than eighth-grade students. Research asserted that students’
attitudes deteriorate with age, leading to negative implications for mathematics education (Ma and
Kishor, 1997). There are several explanations for this statement. These are others’ negative attitudes to
mathematics, more exposure to the stereotypes claiming mathematics is hard, and the complexity of the
mathematical content as children get older (Dowker et al., 2016). Birgin and colleagues (2010) reported
that eighth-grade students had the highest mathematics anxiety and lowest perceived enjoyment of
mathematics and mathematics teaching. Eighth-grade students might have the lowest self-efficacy and
self-concept and the highest mathematics anxiety because of the central examinations that will be made
at the end of the eighth year. Additionally, students had lower self-efficacy and self-concept and higher
mathematics anxiety in countries like Turkey, where others valued academic achievement and entrance

examinations shape students’ futures (Ho et al., 2000; Lee, 2009).

Most research investigated how well mathematics self-efficacy, anxiety, and mathematical self-
concept predicted mathematics achievement (Ma and Kishor, 1997, Morony et al., 2013; Lee, 2009;
Pajares, 2006; Pajares and Miller, 1994; Recber et al., 2018). Different from these studies, the present
study investigated the predictivity power of self-efficacy and anxiety that were measured with the same
instrument on mathematical self-concept. Regression analysis indicated that mathematics self-efficacy
and anxiety were significant predictors of mathematical self-concept, and the strongest predictor was
self-efficacy. This finding is in agreement with Pajares and Miller’s (1994) findings. Mathematics self-
efficacy and anxiety explained 68% of the variance in mathematical self-concept, which is a high rate.
The changes in students’ self-efficacy have more effect on mathematical self-concept than changes in
anxiety. This may be because self-efficacy and self-concept include the cognitive dimension of self-

assessment (Lee, 2009).

2512



KEFAD Cilt 23, Say1 3, 2022

To sum up, participants reported high levels of self-efficacy and self-concept and low levels of
anxiety. Students’ mathematics self-efficacy, anxiety, and mathematical self-concept differed based on
grade level and gender. The effect of grade level was not statistically different for girls and boys. In
other words, students’ grade levels impact both girls” and boys’ self-efficacy, anxiety, and self-concept.
As their grades increase, the mean scores of girls and boys in mathematics self-efficacy, anxiety, and
mathematical self-concept decrease. This finding shows that grade level is an influential factor in
affective variables as well as gender. The deterioration in students’ attitudes to mathematics would
hinder them from taking more mathematics courses and choosing mathematics-related careers, and as
a consequence preparing a STEM-skilled workforce will be hard. Therefore, it is essential to examine

the reasons leading to the negative effect of grade level increase on affective variables.

Considering the results, some recommendations should be made to improve students’ self-
efficacy, anxiety, and self-concept, even if their grade levels increase. Teachers” and parents’ positive
attitudes to mathematics would alleviate students” mathematics anxiety since the social context is
crucial in teaching and learning (Dowker et al., 2016). Besides, teachers should consider not only
students’ performances but also their skills (Hackett and Betz, 1989), and then they might have an
insight into what their students can do. However, teachers should be aware of the effect of beliefs on
performance and should be persistent in altering beliefs that are known to have negative effects (Pajares
and Miller, 1994). Positive learning environments that enhance students’ beliefs that they can be good

at mathematics also improve their affective variables positively.

The present study is limited to self-reported measures. Therefore, the relationships between
grade level and self-efficacy, anxiety, and self-concept remain unexplained. Further research should be
done to investigate the effect of grade level on affective characteristics related to mathematics by
conducting in-depth interviews and performance assessments, and the results might serve as a guide
on what can be done to improve the effect. The model established to reveal the predictors of
mathematical self-concept included mathematics self-efficacy and anxiety, and this model explained
68% of the variance, the remaining 32% unexplained. Independent variables such as grade level and
gender should be incorporated into new regression models, and the explained variance should be

increased.



Kartal, B., Baltaci, S., & Yildiz, A.
References

Adal, A. A. & Yavugz, 1. (2017). Ortaokul 6grencilerinin matematik 6z yeterlik algilar1 ile matematik
kayg diizeyleri arasindaki iliski. Uluslararas: Alan Egitimi Dergisi, 3(1), 20-41. Retrieved from
https://dergipark.org.tr/en/pub/ijofe/issue/30889/334329.

Akgakin, V., Cebesoy, U.B., & Inel, Y. (2015). ki boyutlu matematik kaygisi dlgeginin Tiirkce formunun
gecerlik ve giivenirlik ¢alismasi. Gazi Universitesi Gazi Egitim Fakiiltesi Dergisi (GEFAD), 35(2),

283-301. Retrieved from https://dergipark.org.tr/tr/pub/gefad/issue/6772/91176.

Ardasheva, Y., Carbonneau, K. J.,, Roo, A. K., & Wang, Z. (2018). Relationships among prior learning,
anxiety, self-efficacy, and science vocabulary learning of middle school students with varied
English  language  proficiency. Learning  and  Individual  Differences, 61,  21-30.
https://doi.org/10.1016/j.1indif.2017.11.008.

Ashcraft, M. H. & Moore, A. M. (2009). Mathematics anxiety and the affective drop in performance.
Journal of Psychoeducational Assessment, 27(3), 197-205.
https://doi.org/10.1177%2F0734282908330580.

Ashcraft, M. H. & Rudig, N. O. (2012). Higher cognition is altered by noncognitive factors: How affect
enhances and disrupts mathematics performance in adolescence and young adulthood. In V. F.
Reyna, S. B. Chapman, M. R. Dougherty, & J. Confrey (Eds.), The adolescent brain: Learning,
reasoning, and decision making (pp. 243-263). Washington, DC: American Psychological
Association. https://doi.org/10.1037/13493-009.

Bai, H., Wang, L., Pan, W., & Frey, M. (2009). Measuring mathematics anxiety: Psychometric analysis of

a bidimensional affective scale. Journal of Instructional Psychology, 36, 185-193.

Baloglu, M. & Kocak, R. (2006). A multivariate investigation of the differences in mathematics
anxiety. Personality and Individual Differences, 40(7), 1325-1335.
https://doi.org/10.1016/j.paid.2005.10.009.

Baloglu, M. & Balgalmis, E. (2010). Matematik kaygisin1 derecelendirme 6lgegi ilkdgretim formu nun
Tiirkge'ye uyarlanmasi, dil gegerligi ve psikometrik incelemesi. Kuram ve Uygulamada Egitim
Bilimleri, 10(1), 77-110.

Baltaci, S., Biitiiner, S. O., & Caliskan, E. (2022). Tlkogretim matematik 6gretmen adaylarinin cevrimici
o0grenmeye yonelik 6z-yeterlik diizeylerinin cesitli degiskenler acisindan incelenmesi [Ozel
sayll. Ahi Evran  Universitesi ~Kirsehir ~ Egitim  Fakiiltesi — Dergisi, 23,  472-508.
https://doi.org/10.29299/kefad.1054516.

Bandura, A. (1977). Social learning theory. Englewood Cliffs, N.J.: Prentice-Hall.

Bandura, A. (1994). Self-efficacy. In V. S. Ramachaudran (Ed.), Encyclopedia of human behavior (Vol. 4, pp.
71-81). New York: Academic Press.

2514


https://dergipark.org.tr/en/pub/ijofe/issue/30889/334329
https://dergipark.org.tr/tr/pub/gefad/issue/6772/91176
https://doi.org/10.1016/j.lindif.2017.11.008
https://doi.org/10.1177%2F0734282908330580
https://psycnet.apa.org/doi/10.1037/13493-009
https://doi.org/10.1016/j.paid.2005.10.009
https://doi.org/10.29299/kefad.1054516

KEFAD Cilt 23, Say1 3, 2022

Bandura, A. (1997). Self-efficacy: The exercise of control. New York: W.H. Freeman and Company.

Bergqvist, E., Tossavainen, T. & Johansson, M. (2020). An analysis of high and low intercorrelations
between mathematics self-efficacy, anxiety, and achievement variables: A prerequisite for a
reliable factor analysis. Education Research International, 2020.

https://doi.org/10.1155/2020/8878607.

Betz, N. E. & Hackett, G. (1983). The relationship of mathematics self-efficacy expectations to the
selection of science-based college majors. Journal of Vocational Behavior, 23, 329-345.

https://doi.org/10.1016/0001-8791(83)90046-5.

Betz, N. E. & Hackett, G. (1986). Applications of self-efficacy theory to understanding career choice
behavior. Journal of Social and Clinical Psychology, 4, 279-289.
https://doi.org/10.1521/jscp.1986.4.3.279.

Bindak, R. (2005). {lkégretim dgrencileri icin matematik kaygi dlgegi. Firat Universitesi Fen ve Miihendislik
Bilimleri Dergisi, 17(2), 442-448. Retrieved from

https://toad.halileksi.net/sites/default/files/pdf/ilkogretim-ogrencileri-icin-matematik-kaygi-

olcegi-toad.pdf.

Birgin, O., Baloglu, M., Cathoglu, H., & Giirbiiz, R. (2010). An investigation of mathematics anxiety
among sixth through eighth grade students in Turkey. Learning and Individual Differences, 20(6),
654-658. https://doi.org/10.1016/j.1indif.2010.04.006.

Bong, M. & Clark, R. E. (1999). Comparison between self-concept and self-efficacy in academic
motivation research. Educational Psychologist, 34(3), 139-154.
https://doi.org/10.1207/s15326985ep3403 1.

Bonnsletter, R. (2007). A follow-up study of mathematics anxiety in middle grades students, Unpublished

Doctoral Dissertation, University of South Dakota, South Dakota.

Byrne, B.M. (2016). Structural equation modeling with Amos: Basic concepts, applications, and programming

(3rd ed.). New York: Routledge.

Cates, G. L. & Rhymer, K. N. (2003). Examining the relationship between mathematics anxiety and
mathematics performance: An instructional hierarchy perspective. Journal of Behavioral

Education, 12, 23-34. https://doi.org/10.1023/A:1022318321416.

Clewell, B. C. & Campbell, P. B. (2002). Taking stock, where we’ve been, where we are, where we’re
going. Journal of Women and Minorities in Science and Engineering, 8, 255-283.
http://dx.doi.org/10.1.1.194.5791.

Cohen, L., Manion, L., & Morrison, K. (2018). Research methods in education (8th ed.). New York:

Routledge.

Comrey, A. L., & Lee, H. B. (1992). A first course in factor analysis (2nd. ed.). Hillsdale, NJ.: Lawrence

Erlbaum Associates.


https://doi.org/10.1155/2020/8878607
https://doi.org/10.1016/0001-8791(83)90046-5
https://doi.org/10.1521/jscp.1986.4.3.279
https://toad.halileksi.net/sites/default/files/pdf/ilkogretim-ogrencileri-icin-matematik-kaygi-olcegi-toad.pdf
https://toad.halileksi.net/sites/default/files/pdf/ilkogretim-ogrencileri-icin-matematik-kaygi-olcegi-toad.pdf
https://doi.org/10.1016/j.lindif.2010.04.006
https://doi.org/10.1207/s15326985ep3403_1
https://doi.org/10.1023/A:1022318321416
http://dx.doi.org/10.1.1.194.5791

Kartal, B., Baltaci, S., & Yildiz, A.

Collier, ]J. E. (2020). Applied structural equation modeling using AMOS: Basic to advanced techniques. New
York: Routledge.

Creswell, J. W. (2012). Educational research: Planning, conducting, and evaluating quantitative (4™ ed.).
Boston: Pearson.

Dowker, A., Bennett, K., & Smith, L. (2012). Attitudes to mathematics in primary school children. Child

Development Research, 2012,1-8. https://doi.org/10.1155/2012/124939.

Dowker, A., Sarkar, A., & Looi, C. Y. (2016). Mathematics anxiety: What have we learned in 60
years?. Frontiers in psychology, 7, 508. https://doi.org/10.3389/fpsyg.2016.00508.

Fennema, E. H. & Sherman, J. A. (1978). Sex-related differences in mathematics achievement and related
factors: A further study. Journal for Research in Mathematics education, 9(3), 189-203.

https://doi.org/10.5951/jresematheduc.9.3.0189.

Field, A. (2013). Discovering statistics using IBM SPSS statistics (4th ed.). London: Sage.

Fraenkel, J.R., Wallen, N.E., & Hyun, H.H. (2012). How to design and evaluate research in education (8" Ed.)
New York: McGraw-Hill.

Gallagher, M. W. (2012). Self-efficacy. (Ed.) In V. S. Ramachaudran, Encyclopedia of human behavior (Vol.2,

pp- 314-320). New York: Academic Press.

Geng, M. & Colakoglu, O. M. (2020). Ogretim kalitesinin matematik okuryazarhigi performansina
etkilerinin 6grencilerin bakis agisindan modellenmesi: PISA 2012 Tiirkiye 6rneklemi. Egitim ve

Bilim, 46(206). http://dx.doi.org/10.15390/EB.2020.9013.

Hackett, G. & Betz, N. E. (1989). An exploration of the mathematics self-efficacy/mathematics
performance correspondence. Journal for Research in Mathematics Education, 20(3), 261-273.

https://doi.org/10.5951 /jresematheduc.20.3.0261.

Harari, R. R.,, Vukovic, R. K,, & Bailey, S. P. (2013). Mathematics anxiety in young children: An
exploratory study. The Journal of  experimental education, 81(4), 538-555.
https://doi.org/10.1080/00220973.2012.727888.

Hembree, R. (1990). The nature, effects, and relief of mathematics anxiety. Journal for research in

mathematics education, 21(1), 33-46. https://doi.org/10.5951/jresematheduc.21.1.0033.

Higbee, J. L. & Thomas, P. V. (1999). Affective and cognitive factors related to mathematics achievement.

Journal of Developmental Education, 23, 8-24.

Ho, H. Z,, Senturk, D., Lam, A. G., Zimmer, J. M., Hong, S., Okamoto, Y., ... & Wang, C. P. (2000). The
affective and cognitive dimensions of math anxiety: A cross-national study. Journal for research

in Mathematics Education, 31(3), 362-379. https://doi.org/10.2307/749811.

2516


https://doi.org/10.1155/2012/124939
https://doi.org/10.3389/fpsyg.2016.00508
https://doi.org/10.5951/jresematheduc.9.3.0189
http://dx.doi.org/10.15390/EB.2020.9013
https://doi.org/10.5951/jresematheduc.20.3.0261
https://doi.org/10.1080/00220973.2012.727888
https://doi.org/10.5951/jresematheduc.21.1.0033
https://doi.org/10.2307/749811

KEFAD Cilt 23, Say1 3, 2022

Hoffman, B. (2010). “I think I can, but I'm afraid to try”: The role of self-efficacy beliefs and mathematics
anxiety in mathematics problem-solving efficiency. Learning and individual differences, 20(3), 276-

283. https://doi.org/10.1016/j.1indif.2010.02.001.

Ikegulu, T. N. (1998). An empirical development of an instrument to assess mathematics anxiety and
apprehension. Retrieved from

http://eric.ed.gov/ERICDocs/data/ericdocs2sql/content storage 01/0000019b/80/15/d6/3d.pdf.

Isiksal, M. & Asgkar, P. (2003). {lkdgretim &grencileri igin matematik ve bilgisayar 6z-yeterlik algist
olgekleri. Hacettepe ~ Universitesi ~ Egitim  Fakiiltesi — Dergisi, 25(25).  Retrieved  from

http://www.efdergi.hacettepe.edu.tr/vonetim/icerik/makaleler/870-published.pdf.

Jain, S. & Dowson, M. (2009). Mathematics anxiety as a function of multidimensional self-regulation
and self-efficacy. Contemporary Educational Psychology, 34(3), 240-249.
https://doi.org/10.1016/j.cedpsych.2009.05.004.

Johns, M., Schmader, T., & Martens, A. (2005). Knowing is half the battle: Teaching stereotype threat as
a means of improving women's math performance. Psychological science, 16(3), 175-179.

https://doi.org/10.1111%2Fj.0956-7976.2005.00799.x.

Jolejole-Caube, C., Dumlao, A. B., & Abocejo, F. T. (2019). Anxiety towards mathematics and
mathematics performance of grade 7 learners. European Journal of Education Studies, 6(1), 344-

360. http://dx.doi.org/10.46827/ejes.v0i0.2420.

Kaiser, H. F. (1974). An index of factorial simplicity. Psychometrika, 39(1), 31-36. https://
doi.org/10.1007/BF02291575.

Kalayci, S. (2010). SPSS uygulamali cok degiskenli istatistik teknikleri. Ankara: Asil Yaym Dagitim.

Kline, R. B. (2016). Principles and practice of structural equation modeling (4 ed.). New York: The Guilford

Press.

Lee, J. (2009). Universals and specifics of math self-concept, math self-efficacy, and math anxiety across
41 PISA 2003 participating countries. Learning and individual differences, 19(3), 355-365.
https://doi.org/10.1016/j.1indif.2008.10.009.

Lee, J. & Stankov, L. (2013). Higher-order structure of motivation, self-beliefs, learning strategies, and
attitudes toward school and its prediction of PISA 2003 mathematics scores. Learning and

Individual Differences, 26,119-130. https://doi.org/10.1016/j.1indif.2013.05.004.

Lorsbach, A. & Jinks, J. (1999). Self-efficacy theory and learning environment research. Learning

environments research, 2(2), 157-167.

Ma, X. & Kishor, N. (1997). Assessing the relationship between attitude toward mathematics and
achievement in mathematics: A meta-analysis. Journal for research in mathematics education, (28)1,

26-47. https://doi.org/10.2307/749662.



https://doi.org/10.1016/j.lindif.2010.02.001
http://eric.ed.gov/ERICDocs/data/ericdocs2sql/content_storage_01/0000019b/80/15/d6/3d.pdf
http://www.efdergi.hacettepe.edu.tr/yonetim/icerik/makaleler/870-published.pdf
https://doi.org/10.1016/j.cedpsych.2009.05.004
https://doi.org/10.1111%2Fj.0956-7976.2005.00799.x
http://dx.doi.org/10.46827/ejes.v0i0.2420
https://doi.org/10.1016/j.lindif.2008.10.009
https://doi.org/10.1016/j.lindif.2013.05.004
https://doi.org/10.2307/749662

Kartal, B., Baltaci, S., & Yildiz, A.

May, D. K. (2009). Mathematics self-efficacy and anxiety questionnaire. Unpublished Doctoral Dissertation,
Graduate Faculty of The University of Georgia, University of Georgia, Athens, Georgia.
Mitchell, L., & George, L. (2022). Exploring mathematics anxiety among primary school students:
Prevalence, mathematics performance and gender. International Electronic Journal of Mathematics
Education, 17(3), em0692. https://doi.org/10.29333/iejme/12073

Morony, S., Kleitman, S., Lee, Y. P., & Stankov, L. (2013). Predicting achievement: Confidence vs self-
efficacy, anxiety, and self-concept in Confucian and European countries. International Journal of

Educational Research, 58, 79-96. https://doi.org/10.1016/j.ijer.2012.11.002.

Mukuka, A., Mutarutinya, V., & Balimuttajjo, S. (2021). Mediating effect of self-efficacy on the
relationship between instruction and students’ mathematical reasoning. Journal on Mathematics

Education, 12(1), 73-92. http://doi.org/10.22342/jme.12.1.12508.73-92.

Mundfrom, D. ]J.,, Shaw, D. G, & Ke, T. L. (2005). Minimum sample size recommendations for
conducting  factor analyses. International  Journal of Testing, 5(2), 159-168.

https://doi.org/10.1207/s15327574ijt0502 4.

Newstead, K. (1998). Aspects of children’s mathematics anxiety. Educational Studies in Mathematics, 36(1),

53-71. https://doi.org/10.1023/A:1003177809664.

Norwood, K. S. (1994). The Effect of instructional approach on mathematics anxiety and achievement.

School ~ Science and  Mathematics, 94 (5), 248-254. https://doi.org/10.1111/j.1949-

8594.1994.tb15665.x.

Ozdemir, E. & Giir, H. (2011). Matematik kaygisi-endisesi dlgeginin (MKEQO) gegerlik ve giivenirlik
calismast. Egitim ve Bilim, 36(161), 39-50. Retrieved from

http://eb.ted.org.tr/index.php/EB/article/view/259.

Pajares, F. (1996). Self-efficacy beliefs and mathematical problem-solving of gifted
students. Contemporary educational psychology, 21(4), 325-344.
https://doi.org/10.1006/ceps.1996.0025.

Pajares, F. (2006). Self-efficacy during childhood and adolescence: Implications for teachers and parents.
In F. Pajares & T. Urdan (Eds.), Self-efficacy beliefs of adolescents (pp. 339-367). Greenwich, CT:
Information Age Publishing.

Pajares, F. & Kranzler, J. (1995). Self-efficacy beliefs and general mental ability in mathematical problem
solving. Contemporary Educational Psychology, 20, 426-443.
https://doi.org/10.1006/ceps.1995.1029.

Pajares, F. & Miller, M. D. (1994). Role of self-efficacy and self-concept beliefs in mathematical problem
solving: A  path analysis. Journal —of  Educational  Psychology, 86(2),  193-203.
https://doi.org/10.1037/0022-0663.86.2.193.

2518


https://doi.org/10.1016/j.ijer.2012.11.002
http://doi.org/10.22342/jme.12.1.12508.73-92
https://doi.org/10.1207/s15327574ijt0502_4
https://doi.org/10.1023/A:1003177809664
https://doi.org/10.1111/j.1949-8594.1994.tb15665.x
https://doi.org/10.1111/j.1949-8594.1994.tb15665.x
http://eb.ted.org.tr/index.php/EB/article/view/259
https://doi.org/10.1006/ceps.1996.0025
https://doi.org/10.1006/ceps.1995.1029
https://doi.org/10.1037/0022-0663.86.2.193

KEFAD Cilt 23, Say1 3, 2022

Pallant, J. (2016). SPSS survival manual: A step by step guide to data analysis using IBM SPSS (6% ed.). New
York: McGraw-Hill Education.

Plake, B. S., & Parker, C. S. (1982). The development and validation of a revised version of the
mathematics anxiety rating scale. Educational and Psychological Measurement, 42, 551-557.

https://doi.org/10.1177%2F001316448204200218.

Plano Clark, V. L., & Creswell, J. W. (2015). Understanding research: A consumer’s guide (2" ed.). Upper

Saddle River, NJ: Pearson Education.
Recber, S., Isiksal, M., & Kog, Y. (2018). Investigating self-efficacy, anxiety, attitudes and mathematics

achievement regarding gender and school type. Anales de Psicologia/Annals of Psychology, 34(1),
41-51. https://doi.org/10.6018/analesps.34.1.229571.

Richardson, F. C. & Suinn, R. M. (1972). The mathematics anxiety rating scale: Psychometric data. Journal

of Counseling Psychology, 19(6), 551-554. https://doi.org/10.1037/h0033456.

Roo, A. K., Ardasheva, Y., Newcomer, S. N., & Magafia, M. V. (2018). Contributions of tracking, literacy
skills, and attitudes to science achievement of students with varied English
proficiency. International Journal of Bilingual Education and Bilingualism, 23(9), 1108-1124.
https://doi.org/10.1080/13670050.2018.1434125.

Salas, E. & Cannon-Bowers, J. A. (2001). The science of training: A decade of progress. Annual Review of

Psychology, 52, 471-499. https://doi.org/10.1146/annurev.psych.52.1.471.

Scholz, U., Dona, B. G, Sud, S., & Schwarzer, R. (2002). Is general self-efficacy a universal construct?
Psychometric findings from 25 countries. European Journal of Psychological Assessment, 18(3), 242—

251. https://doi.org/10.1027/1015-5759.18.3.242.

Schultz, D. & Schultz, S. E. (2007). Modern psikoloji tarihi. (Cev. Yasemin Aslay). Istanbul: Kakniis.

Schunk, D. H. (2009). Ogrenme teorileri: Egitimsel bir bakisla. (Cev. Muzaffer Sahin). Ankara: Nobel Yayin
Dagitim.

Schunk, D. H. & Pajares, F. (2005). Competence perceptions and academic functioning. In A. J. Elliot &
C. S. Dweck (Eds.), Handbook of competence and motivation. New York: Guilford Press.

Sloan, T., Daane, C.J.,, & Giesen, J. (2002). Mathematics anxiety and learning styles: What is the
relationship in elementary preservice teachers?. School Science & Mathematics. 102(2), 84-87.

Smith, P. G. & Zelkowski, J. (2022). Validating a TPACK instrument for 7-12 mathematics in-service
middle and high school teachers in the United States. Journal of Research on Technology in
Education, 1-19. https://doi.org/10.1080/15391523.2022.2048145.

Suinn, R. M. (1988). Mathematics Anxiety Rating Scale-E (MARS-E). Fort Collins, CO: RMBS], Inc.

Suinn, R. M. & Winston, E. H. (2003). The mathematics anxiety rating scale, a brief version: Psychometric

data. Psychological Reports, 92, 167-173. https://doi.org/10.2466%2Fpr0.2003.92.1.167.



https://doi.org/10.1177%2F001316448204200218
https://doi.org/10.6018/analesps.34.1.229571
https://psycnet.apa.org/doi/10.1037/h0033456
https://doi.org/10.1080/13670050.2018.1434125
https://doi.org/10.1146/annurev.psych.52.1.471
https://psycnet.apa.org/doi/10.1027/1015-5759.18.3.242
https://doi.org/10.1080/15391523.2022.2048145
https://doi.org/10.2466%2Fpr0.2003.92.1.167

Kartal, B., Baltaci, S., & Yildiz, A.

Szczygiel, M., & Pieronkiewicz, B. (2022). Exploring the nature of math anxiety in young children:

Intensity, prevalence, reasons. Mathematical Thinking and Learning, 24(3), 248-266.

Sentiirk, B. (2010). [lkdgretim besinci sinif 6grencilerinin genel basarilari, matematik basarilari, matematik
dersine yonelik tutumlar: ve matematik kaygilar: arasimdaki iliski, Yayimlanmamus Yiiksek Lisans

Tezi, Afyon Kocatepe Universitesi, Sosyal Bilimler Enstitiisii, Afyon.
Tabachnick, B. G. & Fidell, L. S. (2019). Using multivariate statistics (7th ed.). Boston: Pearson.
Takunyaci, M., Akin, A., Kurbanoglu, N. & Takunyaci, M. (2011). Revize edilmis matematik kaygisi
degerlendirme 6l¢egi: Dogrulayici faktor analizi ¢alismasi. Necatibey Egitim Fakiiltesi Elektronik
Fen  ve  Matematik  Egitimi  Dergisi, 5 (1), 163-180.  Retrieved  from

https://dergipark.org.tr/tr/pub/balikesirnef/issue/3372/46541.

Thomas, P. & Higbee, J. (1999). Affective and cognitive factors related to mathematics achievement.
Journal of Developmental Education, 23(1), 8-16. Retrieved from

https://search.ebscohost.com/login.aspx?direct=true&db=asn& AN=2256674 &lang=tr&site=eds-

live.
Tobias, S. (1993). Overcoming Math Anxiety. New York: W.W. Norton & Company.
Todor, 1. (2014). Investigating “the old stereotype” about boys/girls and mathematics: Gender

differences in implicit theory of intelligence and mathematics self-efficacy beliefs. Procedia-Social

and Behavioral Sciences, 159, 319-323. https://doi.org/10.1016/j.sbspro.2014.12.380.

Umay, A. (2001). [Ikégretim matematik 6gretmenligi programinin matematige kars: dzyeterlik algisina
etkisi. Journal of Qafgaz University, no:8.
Vinson, B.M. (2001). A comparison of preservice teachers’ mathematics anxiety before and after a

methods class emphasizing manipulatives. Early Childhood Education Journal, 29(2), 89-94.
https://doi.org/10.1023/A:1012568711257.

Von Glasersfeld, E. (1996). Aspects of radical constructivism and 1ts educational recommendations.
(Eds. Steffe, L. P., Nesher, P., Cobb, P., Goldin G. A., Greer, B.). Theories of mathematical learning.

Mahwah, NJ: Lawrence Erlbaum Associates.

Watkins, M. W. (2021). A step-by-step guide to exploratory factor analysis with SPSS. Routledge.

Yurdakul, I. K., Odabasi, H. F., Kilicer, K., Coklar, A. N., Birinci, G., & Kurt, A. A. (2012). The
development, validity and reliability of TPACK-deep: A technological pedagogical content

knowledge scale. Computers & Education, 58(3), 964-977.
https://doi.org/10.1016/j.compedu.2011.10.012.

Zimmerman, B. J. (1995). Self-Efficacy and educational development. (Ed. Bandura, A.). Self-efficacy in

changing socities. New York: Cambridge University Press.

2520


https://dergipark.org.tr/tr/pub/balikesirnef/issue/3372/46541
https://search.ebscohost.com/login.aspx?direct=true&db=asn&AN=2256674&lang=tr&site=eds-live
https://search.ebscohost.com/login.aspx?direct=true&db=asn&AN=2256674&lang=tr&site=eds-live
https://doi.org/10.1016/j.sbspro.2014.12.380
https://doi.org/10.1023/A:1012568711257
https://doi.org/10.1016/j.compedu.2011.10.012

KEFAD Cilt 23, Say1 3, 2022

Matematik Oz Yeterligi ve Kaygist Olcegi
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1. Matematik dersinde soru sorarken kendimi yeterince giivende hissederim. | (1) [ (2) | (3) | (4) | (5)
2. Matematik sinavina hazirlanirken stresli olurum. @ 1@ |13 |@ |

3. Matematigi giinliik hayatimda kullanmak zorunda kaldigimda gergin

D@6 @ |06

olurum.

4. Herhangi bir matematik sinavinda basarili olabilecegime inanirim. @ 1@ |13 |@& |

5. Gelecek kariyerimde, gerektigi anlarda matematigi kullanamayacagimdan

W@ E @ |06

dolay1 kaygilaniyorum.

6. Matematik siavinda iyi bir not alamayacagim diye kaygilaniyorum. @ 1@ 13 |[@ | 6B
7. Matematik dersindeki tiim 6devleri tamamlayabilecegime inanirim. @ 1@ 13 |@ |0
8. Matematik sinavlarinda basarisiz olacagim diye endiselenirim. @ 1@ 13 |@ |G
9. Matematikte iyi olduguma inantyorum. @ 1@ |13 |4 |

10. Gelecekteki kariyerimde gerektigi anlarda matematigi kullanabileceg§ime

W@ @ @ |06

inanirmm.

11. Matematik dersini dinlerken strese girerim. @ 1@ |13 |4 |
12. Bir matematik dersinde anlatilan konuyu anlayabilecegime inanirim. @ 1@ 13 |@ |G
13. Matematik sinavindan en yiiksek notu alabilecegime inanirim. @ 1@ 13 |@ |G
14. Matematik dersinde soru sorarken kendimi gergin hissederim. @ 1@ 13 |@ |05
15. Matematik ddevlerini yaparken stresli olurum @ 1@ 13 |@ |05
16. Matematik dersinde konular1 iyi 6grenebilecegime inantyorum. @ 1@ |13 |4 |

17. llerleyen yillarda matematik derslerinde basarili olacak kadar yeterli

W@ e @ |06

matematik bilgisine sahip degilim diye endiseleniyorum.

18. Matematik dersindeki tiim 6devleri zamaninda tamamlayamayacagim

W@ e @ |06

diye endiselenirim.

19. Matematik sinavlarinda kendime giivenirim. @D 1@ |13 |@ |0

20. ilerleyen yillardaki matematik derslerinde iyi performans

OREORECRECOREC)

gosterebilecegime inanityorum.

21. Matematigi anlayamayacagim diye endiselenirim. @ 1@ 13 |[@ | 6B

22. Matematik dersinden siniftaki en yiiksek notu alamayacagim diye

W@ @ @ |06

endiselenirim.

23. Matematik dersini iyi bir sekilde 6grenemeyecegim diye endiselenirim. | (1) | (2) | (3) | (4) | (B)
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24. Matematik sinavinda gergin olurum. @ 1@ |13 |@ |0B)
25. Matematik dersinde sorulara yanlis cevap vermekten korkarim. @ 1@ |13 |@ |0
26. Bir matematikgi gibi diisiinebilecegime inantyorum. @ 1@ 13 |@ |6
27. Matematigi giinliik hayatimda kullanirken kendime giivenirim. @ 1@ 13 |@ |05
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