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Bu aragtirmada, Tiirkiye baglaminda yapilan matematik kaygist ile matematik basarisi arasindaki
iligkiyi inceleyen c¢alismalarin sonuglarinin sentezlenerek istatistiksel olarak birlestirilmesi
amaglanmigtir. Bu amag¢ dogrultusunda g¢alismada meta-analiz yontemi kullanilarak, matematik
kaygisi ile matematik basarisi arasindaki iligkinin ortalama etki biyiikliigii hesaplanmistir. Ayrica
bulunan ortalama etki buyikligi, 6grenim kademesi ve yaymn tiirii gibi moderator degiskenler
acisindan incelenmistir. Yapilan taramalar ve uygulanan se¢im Olgiitleri sonucunda 29 ¢alismayla
meta-analiz siireci yiiriitiilmiistiir. Meta-analize dahil edilen bu caligmalarin toplam orneklem
biytikligii 25704 tiir. Matematik kaygisi ile matematik basarisi arasinda var olan iliskinin ortalama
etki biiytikligi -.363 olarak saptanmistir. Bulunan bu etki biiyiikliigii dogrultusunda matematik
kaygisi ve matematik basarisi arasinda negatif orta diizey bir iliski oldugu belirlenmistir. EtKi
biiyiikliikleri 6grenim kademesi ve yayin tirii gibi moderatér degiskenler agisindan anlamli bir

farklilik géstermemistir.
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Giris

Matematik, akademik disiplinlerin i¢inde objektif ve mantiga dayanan bir bilim dalidir.
Bununla birlikte, matematiksel diislinmenin sadece mantiga dayanan bir akil yiirlitme
olmadig1, ayn1 zamanda duyussal faktorlerden de onemli diizeyde etkilendigi yaygin olarak
kabul edilmektedir (Hannula, 2014). Duyussal faktorler, bilissel faktorler gibi 6grencilerin
kariyer planlamalarinda matematigi nasil kullanacaklarim1  ve matematige nasil
yaklasacaklarini etkilemektedir (Dede, 2016). Benzer sekilde birgok arastirmaci matematik
egitiminde duyussal davramiglarin 6nemli bir rolii oldugunu vurgulamistir (Fennema ve

Sherman, 1976; Lee ve Brophy, 1996; McLeod, 1992).

Ogrencilerin duyussal alan ile ilgili becerileri tutum, ilgi, giidiilenme, 6z-yeterlik, 6z-
diizenleme, inang, kaygi, deger gibi bir¢cok faktorden olugmaktadir (Ashcraft, 2002;
Fennema ve Sherman, 1976; Hannula, 2014; McLeod, 1992; Pajares ve Graham, 1999;
Pajares ve Miller, 1994; Schunk, 1991, 2005). Sar1 ve Ekici (2018), PISA ve TIMSS gibi
uluslararasi sinavlarda yiiksek basari elde eden iilkelerin verilerini incelemisler ve sonug
olarak oOgrencilerin basarilarin1 etkileyen en oOnemli faktorlerden biri olarak duyussal
degiskenlere isaret etmislerdir. Bunun yaninda 6grencilerin kaygi, tutum ve motivasyon gibi
duyussal Ozelliklerinin matematik basarisi ile ¢ok kuvvetli iligkilere sahip oldugu ifade

edilmektedir (Lim ve Chapman, 2015).

McLeod (1992) matematik kaygisinin diger duyussal alanlar i¢inde en ¢ok ilgi goren
alan oldugunu diigiinmektedir. Bununla birlikte, matematik kaygisinin genel olarak
ogrencilerin gerginlik, caresizlik, sevmeme, endise ve korku gibi matematik derslerinde
sergiledigi yogun duygularla iligkili bir yap1 oldugunu da vurgulamaktadir (McLeod, 1992).
Baloglu ve Kocak (2006) ise kayginin matematikle iliskili en yaygin sorunlardan biri
oldugunu ifade etmektedirler. Peker ve Ertekin (2011) de kaygi sorununu o6grencilerin
matematik derslerinde basarisiz olmalarimin  duyussal nedenlerinden biri olarak
gormektedirler. Yapilan arastirmalarda da matematik kaygisinin bireylerin matematik
basarilarin1 olumsuz etkiledigi ortaya konmustur (Hembree, 1990; Ma, 1999; Namkung,
Peng ve Lin, 2019; Peker ve Sentiirk, 2012; Ramirez, Gunderson, Levine ve Beilock, 2013;
Sar1 ve Ekici, 2018; Sad, Kis, Demir ve Ozer, 2016; Zhang, Zhao ve Kong, 2019).

Matematik kaygisina iliskin ilk arastirmalar 1950’11 yillar itibariyle 6gretmenlerin
gozlemleri ile baslamisg fakat 1970’li yillara kadar egitim arastirmalarinda kendine yer
bulamamistir (Yetgin ve Kara, 2018). 1970’li yillardan giiniimiize uzanan siirecte ise

matematik kaygisina yonelik bir¢ok aragtirmanin yapildigi goriillmektedir (Ashcraft, 2002,
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Aydm ve Keskin, 2017; Giirbiiz ve Yildirim, 2016; Hacidomeroglu, 2019; Hembree, 1990;

Hoffman, 2010; Kaba ve Sengiil, 2018; Ma, 1999; McLeod, 1992; Mutodi ve Ngirande,
2014; Peker ve Sentiirk, 2012; Ramirez ve digerleri, 2013).

Peker ve Sentirk (2012), matematik kaygisinin ilkokul yillarindan {iniversite
yillaria kadar uzandigini ifade etmektedirler. Benzer sekilde, Sirmaci (2007) matematigin
anlasilamamasinin yarattig1 kaygi sonucunda ilkdgretimin ilk yillarinda matematige karsi
olumsuz tutum gelistigini ve bunun sonucunda Ogrenmenin gecikmekte veya istenilen
diizeyde gerceklesmedigini vurgulamaktadir. Matematik kaygisinin 6grenciyi akademik
acidan etkilemesinin yami sira insanlarda giinlilk hayatta matematigin kullanilmasini
gerektiren hesap yapma, para sayma vb. islemlerde de gerginlige yol agmaktadir

(Richardson ve Suinn, 1972).

Diger yandan matematik kaygis1 6grencilerin meslek se¢imi ve gelecek planlarini da
etkileyecek bircok sonu¢ olusturmaktadir (Hembree, 1990). Toptas ve Gozel (2018),
matematik kaygisini, matematik 6grenmeyi 6nemli diizeyde engelleyen, matematige karsi
olumsuz tutumlar gelistirilmesine sebep olan ve uzun siiredir devam eden problemlerden biri
olarak one ciktigini belirtmiglerdir. Dolayisiyla bu alanda yapilan calismalari dikkate

almanin matematik 6gretimine katki sunacag ifade edilebilir.

Alanyazin incelendiginde farkli zaman dilimlerinde matematik kaygisi ile ilgili
birtakim meta-analiz ¢alismalarinin yapildigi goriilmektedir (Hembree, 1990; Ma, 1999;
Namkung ve digerleri, 2019; Sad ve digerleri, 2016; Zhang ve digerleri, 2019). Bu
caligmalarda Oncelikli olarak matematik kaygisinin matematik basarisiyla iligkisi
arastirilmistir. Hembree (1990) 151 calismanin sonuglarini analiz ederek yapmis oldugu
caligmada, matematik kaygist ve matematik basarisi arasinda orta diizeyde negatif yonli
(r=—34) bir iliski oldugunu belirlemistir. Diger yandan Ma (1999), inceledigi 26 galismaya
ait 37 etki biiylikliigii hesaplamis ve matematik kaygisi ile matematik basaris1 arasinda

diisiik diizeyde negatif (r=—27) bir iliski oldugu sonucuna ulagmaistir.

Sad ve digerleri (2016), Tiirkiye baglaminda ele aldiklar1 meta-analiz ¢alismalarinda
2005-2014 yillart arasinda yapilan 11 aragtirmay: incelemislerdir. Arastirmanin sonucunda
matematik basaris1 ve matematik kaygis1 arasinda orta diizeyde negatif (r=—44) bir iligki
oldugu bulunmustur. Ogrenim kademeleri icin yapilan moderatdr analizinde ise hem
ortaokul (r=—49) hem de lise (r=—34) 6grencileri i¢in negatif yonde ve orta diizeyde iliski
hesaplanmistir. Etki degerlerine iligkin yapilan karsilagtirmada, matematik basarist ve

matematik kaygis1 arasinda saptanan ters iliskinin ortaokul dgrencilerini lise dgrencilerine
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gore daha yiiksek diizeyde etkiledigi ifade edilmistir. Bir diger meta-analiz calismasinda

Zhang ve digerleri (2019) iki degisken arasinda negatif bir iligski (r=—.32) tespit etmislerdir.
Namkung ve digerleri (2019) ise benzer sekilde matematik kaygisi ile matematik
performansi1 arasinda negatif yonde bir iliski (r=—34) oldugu sonucuna ulagmiglardir.
Matematik kaygist ile ilgili yapilan tim bu meta-analiz c¢alismalar1 incelendiginde
matematik kaygisinin matematik basarisin1 olumsuz yonde etkilemesi ortak bir sonug olarak
belirtilebilir. Bu olumsuzlugun etki diizeyi ise c¢aligmadan c¢alismaya farklilik

gostermektedir.

Tirkiye’de son yillarda ele alinan bu iki degisken arasindaki iliskisi lizerine yapilan
birgok ¢alisma olmasi (Bakan-Kalaycioglu, 2015; Bozkurt, 2012; Dursun ve Bindak, 2011;
[Than ve Oner-Siinkiir, 2012, 2013; Kesici, 2015; Kilig, 2011; Kiiliink-Akyurt, 2019; Mutlu,
Soylemez ve Yasul, 2017; Peker ve Sentiirk, 2012; Regber, 2011; Sarigél, 2019; Temel,
2018) dikkat cekicidir. Farkli 6rneklemler ile yapilan bu calismalardan elde edilen farkli
sonuclarin giincel meta-analiz ¢caligmalari ile daha kapsamli bir sekilde ele alinmasinin ilgili

alanyazina katk1 saglayacagi diisiiniilmektedir.
Arastirmanin Amaci

Bu arastirmada, Tiirkiye’de matematik kaygisinin matematik basarisi ile iliskisini inceleyen
caligmalarin sonuglarinin sentezlenerek istatistiksel olarak birlestirilmesi amaglanmustir.
Meta-analiz yontemi kullanilarak ytiriitiilen bu arastirma ile matematik kaygis1 ve matematik
basaris1 arasindaki iliski konusunda daha genis kapsamli bir sonucun elde edilecegi

diistiniilmektedir. Bu amag dogrultusunda arastirma sorular su sekilde belirlenmistir:

1. Ogrencilerin matematik kaygisi ile matematik basarilari arasindaki iliskinin

ortalama etki biiytikliigii nedir?

2. Ogrencilerin matematik kaygisi ile matematik basarilari arasindaki iliskinin etki
biiyiikliikleri 6grenim kademelerine ve yaymn tiirlerine gére anlamli bir farklilik

gostermekte midir?
Yontem
Arastirma Modeli

Meta-analiz, bulgular1 birlestirme amaciyla bireysel ¢aligmalarda saptanan genis bir analiz
bulgular1 koleksiyonunun istatistiksel olarak ifade edilmesini igerir (Glass, 1976).

Calismada, matematik kaygisiyla matematik basaris1 arasindaki iligkiyi inceleyen bagimsiz
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caligmalardan elde edilen bulgularin etki biiytikliigli meta-analiz yontemi ile hesaplanmustir.

Meta-analiz yontemi literatlir tarama yontemlerinden farkli olarak, hipotezler olusturan ve
olusturulan hipotezlerin dogrulugunu test etmek icin istatistiksel tekniklere ve sayisal

verilere ihtiya¢ duyan bir nicel arastirma yontemidir (Durlak ve Lipsey, 1991).

Meta-analiz ¢alismasinda, arastirmacinin belirledigi olgiitlere uygun olan ¢alismalar
aragtirmact tarafindan kodlanir. Farkli arastirmacilarin yaptiklart bagimsiz calismalari
karsilastirmak amaciyla veri toplama araglari, verilerin analizi ve dogal olarak Olgiim
sonuglar1 birbirinden farkli olan ¢alismalarin bulgular standart olarak ifade edilmelidir. Bu
islemler sonucunda bagimsiz aragtirmalardan elde edilen etki biiyiikliikleri sentezlenerek

ortak bir etki degerine ulasilir (Yildirim, 2014).
Calisma Orneklemi ve Secim Olgiitleri

Meta-analizde yer verilecek olan calismalarm belirlenebilmesi icin Yiiksek Ogretim Kurumu
Tez Merkezi, Google Scholar ve TR Dizin veri tabanlar1 taranarak ilgili ¢alismalara
ulasilmigtir. Bu arastirmaya dahil edilecek arastirmalart belirleyebilmek icin tarama
sirasinda Tiirkce olarak “kaygr”, “matematik kaygis1” ve “basar1”, Ingilizce olarak ise
“anxiety”, “math anxiety” ve “achievement” gibi anahtar kelimeler kullanilmistir. Yukarida
belirtilen veri tabanlarinda anahtar kelimelere uygun sekilde yapilan taramalar sonucunda 68
makale 82 tez olmak iizere toplamda 150 ¢alismaya ulasilmistir. Son tarama islemi 5 May1s

2020 tarihinde yapilmistir. Hangi ¢alismalarin meta-analizinin yapilacagina karar verme

asamasinda asagidaki dlgiitler temel alinmistir:

1. Matematige yonelik kaygi ile matematik basarisi arasindaki iligkiye yonelik

korelasyonel bir ¢alisma olmasi,

2. Calismalarin; 6rneklem biiytlikliigii, p ve r gibi istatistiksel degerlere sahip olmasi,
3. Calismalarin Tiirkiye’de yayimlanmis olmasi,

4. Calisma dilinin Tiirk¢e veya Ingilizce olmast.

Yapilan taramalar ve uygulanan 6lgiitler sonucunda 29 ¢alismayla meta-analiz siireci
yuritilmiistiir. Matematik kaygisi ve matematik basarisit arasindaki iligkiyi inceleyen 29
calismadan 20’si tez, 9’u ise makale tiirlinde ¢alismalardir. Baz1 tez ¢alismalarindan ise
makale iiretildigi goriilmiistiir. Bu sekildeki ¢aligmalar i¢in sadece tezler meta-analize dahil

edilmistir.
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Kodlama Islemi ve Calisma Karakteristikleri

Meta-analiz kapsaminda analiz edilen ¢alismalarin etki biiyiikliiklerini karsilagtirmak i¢in
arastirmalara ait bilgiler siniflandirilip kodlanmistir. Kodlama yapilirken olusturulan formda

asagidaki gibi basliklar olusturulmustur:
* Yazarlar
* Yayin turu
+ Ogrenim kademesi
+ Orneklem biiyiikliigii
* Korelasyon katsayisi

Kodlama islemi 2 uzman tarafindan gerceklestirilmistir. Yapilan kodlama islemi

sonucunda meta-analizde yer verilen ¢alismalarin 6zellikleri Tablo 1’de verilmistir.

Tablo 1. Meta-analizde yer alan ¢alismalarin karakteristik bilgileri

Yazarlar Yaym  Ogrenim Orneklem Korelasyon

Tiird Kademesi  biiyiikliigii (n)  Katsayisi ()

Erol, 1989 Tez Lise 375 -.43
Yenilmez ve Ozabaci, 2003 Makale Lise 408 -.37
Arikan, 2004 Tez Ortaokul 1130 -.49
Nazligigek, 2007 Tez Lise 348 -.39
Sezgin, 2007 Tez Lise 92 =37
Akgiil, 2008 Tez Ortaokul 292 -.59
Bekdemir, 2009 Makale  Universite 95 -.51
Kalin, 2010 Tez Ortaokul 99 -.84
Sentiirk, 2010 Tez Ortaokul 510 -.38

Dursun ve Bindak, 2011 Makale Ortaokul 266 -58
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Yildirim, 2011 Makale Lise 4855 -.35

Kilig, 2011 Tez Ortaokul 262 -.40

Regber, 2011 Tez Ortaokul 934 -42
Bozkurt, 2012 Tez Ortaokul 472 -.48

IThan ve Oner-Siinkiir, 2012 Makale  Ortaokul 201 -.43
[lhan ve Oner-Siinkiir, 2013 Makale  Ortaokul 348 -41
Bakan-Kalaycioglu, 2015 Makale Lise 8806 -.34
Kesici, 2015 Tez Ortaokul 985 -43
Koza-Cift¢i, 2015 Makale  Ortaokul 626 -.33
Pekdemir, 2015 Tez Lise 984 -.23
Yilmaz, 2015 Tez Ortaokul 649 -51
Karli-Sentiirk, 2016 Tez Lise 511 -.34
Delioglu, 2017 Tez Ortaokul 314 48
Mutlu ve digerleri, 2017 Makale Tkokul 474 -.54
Baban, 2018 Tez Ortaokul 463 -41
Cetiner, 2018 Tez Ortaokul 351 51
Temel, 2018 Tez Ortaokul 176 -.33
Kiiliink-Akyurt, 2019 Tez Ilkokul 343 27
Sarigol, 2019 Tez Ortaokul 335 -45

Tablo 1’e gore matematik kaygis1 ve matematik basarisi arasindaki iliskiye sahip
olan ¢aligmalar incelendiginde; 8 calismanin 6rnekleminin lise kademesinde, 18 ¢alismanin

ortaokul kademesinde, 2 calismanin ilkokul kademesinde, 1 calismanin ise {iniversite
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kademesinde 6grenim gordiigii anlasilmaktadir. Bunun yaninda meta-analiz ¢alismasinda

yer alan aragtirmalarin toplam orneklem biiyiikliigiiniin 25704 katilimcidan olustugu tespit
edilmistir. Yapilan ¢aligmalarin 1989 yilindan baslayarak giiniimiize kadar uzandigi
gorilmektedir. Son yillarda ise bu konuda yapilan ¢alismalarin sayica fazlalastigi

sOylenebilir.

Etki Biiyiikliigii Analizi

Calismada, arastirmacilar tarafindan belirlenen kriterlere uygun ¢aligmalarin meta-analizini
gergeklestirmek amaciyla Comprehensive Meta Analysis (CMA) yazilimindan
faydalanilmistir. Meta-analiz siirecinde ortalama etki biyiikliigiinii yorumlamak amaciyla
sabit etkiler modeli ve rassal etkiler modeli kullanilmaktadir (Borenstein, 2009). Bu tiir
caligmalarda etki biliylikliigiinii belirlemek i¢in sabit ve rassal etkiler modelinden hangisinin

kullanilacagia karar vermek amaciyla galigmalar arasindaki heterojenlige bakilir (Ustiin ve

Eryilmaz, 2014). Caligmanin heterojenlik testinin sonuglarina Tablo 2’de yer verilmistir.

Tablo 2. Calismanin heterojenlik testi sonuglar

Homojenlik Degeri (Q) Serbestlik Derecesi (df) |12 p

956.981 28 97.07 .000

Yapilan heterojenlik testi sonucunda, matematik kaygisi ve matematik basarisi
caligmalarin etki biiytikliikleri istatistiksel olarak anlamli bulunmustur. Heterojenlik testinde
p degerinin .05’ten kii¢lik olmas1 meta-analiz uygulamasinin heterojen bir yapida oldugunu
gosterir ve bu durumda rassal etkiler modelinin kullanilmasi gerekir (Dinger, 2014, s. 47).
Diger yandan, matematik kaygis1 ve matematik basaris1 meta-analizi icin 1> degeri %97.07
gibi yiiksek diizey heterojenlik oran1 bulunmustur. 1> degerinin %75 ve iizeri olmasi
heterojenligin diizeyinin yiiksek oldugunu gostermektedir (Cooper, Hedges ve Valentine,
2009). Bu sebeple ¢alismada matematik kaygisi ile matematik basarist arasindaki iligkiye ait

etki biiyiikliiklerinin hesaplanmasi i¢in rassal etkiler modeli kullanilmistir.
Yayim Yanhhg:

Meta-analiz ¢alismalarindaki en biiylik endiselerden biri meta-analitik veri setini olusturan
caligmalarin basili c¢alismalardan olustugu, dergilerin anlamli olmayan sonuclara sahip
caligmalar1 reddetme egiliminde oldugu, basili calismalarin ise genellikle ayni yonlii

sonuglar verdigi yani yayim yanliligina sahip oldugu diisiiniilerek analiz sonucunda ulasilan
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etki biiyiikliigiiniin yanli ¢ikma varsaymmudir (Bakioglu ve Ozcan, 2016; Ustiin ve Eryilmaz,

2014). Calismaya dahil edilen arastirmalarin yayim yanliligmin tespit edilmesi amaciyla
oncelikle Huni Sagilim Grafigi yontemi kullanilmis ardindan “Rosenthal ve Orwin’in Klasik
Giivenli N7, ile “Egger’in Dogrusal Regresyon Testi” yontemleri kullanilmistir. Matematik

kaygis1 ve matematik basarisi iliskisine ait huni sagilim grafigi Sekil 1’de sunulmustur.

Funnel Plot of Standard Error by Fisher's Z
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Sekil 1. Veri setindeki calismalarin etki biiyiikliiklerine iliskin huni grafigi

Sekil 1’e gore meta-analize déahil edilen ¢aligmalarin ¢cogunun huni grafiginin orta ve
ic kisminda toplandigi goriilmiigtiir. Meta-analiz  kapsamindaki yaymnlarn  etki
biyiikliiklerinin genel etki biylikligiinii ifade eden ¢izginin sol kisminda toplandigi
sOylenebilir. Bir baska ifadeyle yaymm yanlhligina iligkin huni grafiginde calismalarin
asimetrik dagildigi gozlemlenmektedir. Caligmalarin asimetrik dagilmas1 yayim yanlilig1
oldugunun gostergesi olabilir, fakat alanyazinda huni grafigindeki asimetrinin birgok sebebi
olabilecegi, yayim yanliliginin ise bu sebeplerden yalnizca biri oldugu vurgulanmaktadir. Bu
sebeple huni grafiginin sekli yaniltic1 olabilir ve grafigin dikkatli bir sekilde yorumlanmasi
onemle tavsiye edilmektedir (Lau, loannidis, Terrin, Schmid ve Olkin, 2006; Sterne ve
Harbord, 2004; Terrin, Schmid ve Lau, 2005 akt. Ustiin ve Eryilmaz, 2014). Bu sebeple
arastirmanin yayim yanlilifinin daha detayli ortaya konabilmesi amaciyla Klasik Giivenli N
yontemi ile Egger’in Dogrusal Regresyon Testi de kullanilmistir. Tablo 3’te meta-analizin
giiciinii belirleyebilmek amaciyla yapilan Klasik Giivenli N yOntemi analiz sonuglari

verilmistir.
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Tablo 3. Calismalarin yayim yanliligy istatistikleri

Yanlilik Durumu Deger
Z-degeri -48.88
p-degeri .00
Alfa degeri .05
Z-degeri (Alfa degeri i¢in) 1.95
N 29
p>alpha sonucunu elde etmek icin gereken 8009

calismalarin sayisi

Klasik Giivenli N analizinde, ¢aligmanin gii¢lii ve giivenilir oldugu p degerinin alfa
degerinden kii¢iik olmas1 durumunda anlasilir. Bu ¢alisma icin yapilan analizlere gore, meta-
analiz c¢alismasinin sonucunu istatistiksel olarak gegersiz hale getirmek icin 8009 farkli
calismanin daha meta-analize eklenmesine ihtiya¢ vardir (p<.05). Elde edilen bu deger,
matematik kaygis1 ve matematik basarisi arasindaki iliskiye yonelik yapilan galismalarin

meta-analizinin gii¢lii ve yayim yanliliginin oldukea diisiik oldugunu gostermektedir.

Yayim yanlhliginin belirlenmesi icin basvurulan yontemlerden bir digeri ise
“Egger’in Regresyon Testidir”. Bu test huni grafigine iligkin asimetriyi “p” degerini
kullanarak ortaya koymaktadir (Egger, Smith, Schneider ve Minder, 1997). Yapilan test
sonucunda p degeri .43 olarak hesaplanmistir. Bu sonug, ¢alismada yayim yanliliginin

olmadigini gostermektedir (p>.05).
Bulgular
Ortalama Etki Biiyiikliigiine iliskin Bulgular

Matematik kaygisi ile matematik basaris1 arasindaki iliskinin ortalama etki biiytikliigiine

iliskin sonuglar Tablo 4’te sunulmustur.
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Tablo 4. Rassal etki modeline gére arastirmalarin etki biiyiikliikleri

Ortalama Etki Calisma Sayis1  Standart VA p Etki Buytkligi
Biiyiikliigii Hata I¢in %95°1ik
Giiven Araligi

Alt sinir Ust sinir

-.363 29 023 -9.503 .000 -.430 -.293

Analiz sonuglarina gore ortalama etki biiytikligii degeri -.363 olarak hesaplanmistir.
Standart hata degeri de .023 olarak belirlenmistir. %95 giiven araliginda, etki biiylikligiine
ait alt sinir -.430, {ist sinir ise -.293 olarak hesaplanmaistir. [statistiksel anlamlilik bakimindan
z=4.910 ve p=.000 olarak hesaplanmistir. Ulasilan bu degerler matematik basarisi ve
matematik kaygis1 arasindaki iliskinin orta diizeyde ve negatif yonde oldugunu
gostermektedir. Diger yandan, p ve z degerleri gbz oniline alindiginda istatistiksel olarak

anlamli oldugu anlagilmaktadir.

Mevcut calismada yer alan 29 caligmaya dair etki biiytikliiklerinin rassal etki

modeline gore orman grafigi Sekil 2°de verilmistir.
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Meta Analysis

Study nams Statistice for sach study Corralation and $5% C1
Lowst  LIppsr
Comstation mmit nmit Z-vslus  p-vsius
Eroil, 1559 0430 058 034 -5570 0.000
Yenlimez & Czaoacl, 2003 1FT 0451 0283 -TE1T 0,000 r-i—
Arkan, 2004 1481 053 4 -TEE 0,000
Nazliclosk, 2007 13 0ATE 02T 7548 0.000 -
Sezgin, 2007 v r I - T R -] 3554 0,000 +——
Akl 2003 250 -0Fs 051 -11520 0.000 E o
Bekamir, 2009 510 0545 034 5,358 0,000 ——
Kalin, 2010 1B OE AT -1 0,000 [}
Sentumk, 2010 0380 0452 030 -2005 0.000 L
Dursun & Bindak, 2011 0580 0ESS 04M -10T4 0.000 i
Yiidirien, 2011 0350 0374 035 <2545 0.000 ]
Klliz, 2011 0400 0457 0253 -£.513 0,000 il
Recoer, 2011 0420 04T 03 1380 0,000 [}
Bozkur, 2012 0430 0547 047 -113% 0.000 E )
Inan & Oner-Sunikur, 2012 043 05% 0310 6471 0,000 -
Inan & Oner-Sunkur, 2013 1410 0484 0318 5091 0.000 Hll-
Bakan-Kalapsioghl, 2015 030 0388 03 33 0.000 ]
Keslel, 2015 043 0480 0FTE -4z 0,000 B
Koza-Cimel, 2015 133 0388 0258 5557 0.000 3
Pegemir, 2015 0230 0288 0170 733 0.000 =
Ylimaz, 216 0510 0565 0451 -1430 0,000
Karl-Santurk, 2016 030 0415 0261 -7.981 0.000 »
Dellogi, 2017 0,450 0380 0551 o] 0,000
Miuthy, Soflemez &Yasul, 2017 0540 -0E01 0473 -1z 0,000
Banan, 2015 0410 048F 030 2343 0.000 - -I
Cefner, 2015 0510 0428 0554 10,488 0,000
Temel, 2013 13 4% 0 -L508 0,000 -
Kulluri-Aigurt, 2013 0270 0189 035 5105 0,000 B =
Sarigal, 2019 0450 052 00 -] 0,000 -F-
33 043 4G -2503 0,000 3
1,00 0.50 1] 050 100
Fawours 4 Fawours B
Meta Analysis

Sekil 2. Meta-analizdeki ¢calismalarin etki biiyiikliiklerine ait orman grafigi

Calismanin etki buyiikligii grafikte yer alan kare sekilleri ile gosterilmektedir.
Grafikteki yatay c¢izgiler etki biiyikliiklerinin %95 giiven araligindaki limitlerini
belirtmektedir. Calismalarin genel etki biliytikliigl ise grafigin alt kisminda yer alan dortgen
sekil ile gosterilmektedir (Ayaz ve SOylemez, 2015). Sekil 2 incelendiginde, calismalarin
biiyiik kisminda iki degisken arasinda orta diizeyde negatif yonlii bir iligkinin oldugu
goriilmektedir. Sadece 3 calismada orta diizeyde pozitif bir iliski oldugu belirlenmistir.
Bireysel calismalarin  etki biiylikliklerine iliskin alt ve st giiven araliklan
degerlendirildiginde, tim calismalarin %95 giiven diizeyi dahilindeki etki biiyiikligi
araliklan igerisinde oldugu goriilmiistiir. Toplam etki biiyiikliigii incelendiginde ise giiven
araligma iliskin alt ve ist sinirlarin (-.430 ve -.293) Rassal Etkiler Modeli’ne gore orta

diizeyde negatif etki biiyiikliigii sinirlari igerisinde oldugu goriilebilir.
Moderator Degiskenlerin Etki Biiyiikliigii Degerlerine Ait Bulgular

Arastirma bulgularinin bu béliimiinde matematik kaygisi ve matematik basaris1 arasindaki
iliskinin ~ etki  biiyiikliiglinlin ~ 6grenim  kademesi degiskenine gore farklilasip

farklilagmadigina dair moderatdr analizi bulgularina yer verilmistir. Matematik kaygisi ve
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matematik basarisi iliskisi etki biiyiikliigiiniin 6grenim kademesine gore sonuglar1 Tablo 5’te

sunulmustur.

Tablo 5. Ogrenim kademesi degiskenine gore calismalarin etki biiyiikliigii degerleri

Ogrenim Etki Etki Biiyiikliigii I¢in
) Frekans (n) _ Qb p
Kademesi Biiylkligi %95°lik Giliven Araligi

Alt sinir Ust simir

Ortaokul 18 -.384 -.500 -.254
Lise 8 -.343 -.374 -.310

Gruplar arasi

toplam 26 -.345 -.376 -313 388 .534

Genel etki biiyiikliigiiniin hesaplanmasi igin ise kosulan 29 ¢alismanin 2’si ilkokul
1’1 ise {iiniversite diizeyindedir. Etki biiyiikliigliniin 6grenim kademesine gore degisip
degismediginin bulunmasi i¢in yapilan moderatér analizinde ilkokul ve {iniversite
kademesindeki arastirmay1 yiirliten 3 ¢alisma, say1 yeterli goriilmedigi icin analize dahil
edilmemigtir. Matematik kaygisi ile matematik basarisi1 arasindaki iligkiyi ele alan bireysel
aragtirmalarin 8’1 lise kademesinde, 18’1 ise ortaokul kademesinde yiiriitiilmiistiir. Etki
biiytikliikler1 6grenim kademesine gore incelendiginde, ortaokul diizeyinde yapilan
caligmalara iliskin olarak matematik kaygisi ile matematik basarisi arasinda orta diizeyde
negatif etki biliylikliigiine (r=-.384) ulasilmistir ve anlamli bir iligkinin oldugu saptanmistir
(p<.05). Lise diizeyindeki ¢aligmalara iligkin olarak ise orta diizeyde negatif etki
biiyiikliigline sahip (r=-.343) anlamli bir iliski oldugu goriilmiistiir (p<.05).

Calismada ortaokul ve lise 6grenim kademelerine gore olusturulan gruplar arasindaki
fark incelendiginde istatistiki acidan anlamli bir farkliligin bulunmadig1 ortaya ¢ikmustir
(p>.05). Fakat ortaokul 6grencilerinin matematik kaygisi ve matematik basarisi arasindaki
iligkinin daha yiliksek olmasindan dolay1, iki degisken arasindaki negatif iligskinin ortaokul

ogrencilerini lise 6grencilerine gore daha fazla etkiledigi sdylenebilir.

Calismanin bir diger moderatdr degiskeni bireysel calismalarin yayin tiirtidiir. Tablo
6’da matematik kaygis1 ve matematik basarisi iligkisi etki biiylikliiglinlin yayn tiiriine gore

sonuglar1 verilmistir.

Tablo 6. Yayn tiirii degiskenine gore ¢alismalarin etki biiyiikliigii degerleri
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Etki Etki Biiyiikliigii I¢in
Yayin Tiirt Frekans (n) Qb p
Biiyiikligi  %95’lik Giiven Araligi

Alt sinir Ust simir

Tez 20 -.334 -.452 -.205
Makale 9 =417 -.463 -.369

Gruplar arast

toplam 29 -406 -.449 -361  1.576 .209

Genel etki biiyiikliigiiniin hesaplanabilmesi i¢in ¢alismaya dahil edilen 29 ¢alismanin
20’si tez, 9’su ise makale calismalaridir. Etki biiytikliikleri yayin tiirii degiskenine gore
incelendiginde, tezler i¢in matematik kaygisi ile matematik basarisi arasinda orta diizeyde
negatif etki biyiikliigiine (r=-.334) sahip ve anlamli bir iliskinin oldugu saptanmistir
(p<.05). Benzer sekilde makale olarak yayimlanan g¢alismalar i¢in ise orta diizeyde negatif
etki blytikliigiine sahip (r=-.417) anlaml bir iligki oldugu goriilmiistiir (p<.05). Calismada
tez ve makale yayin tiirline gore olusturulan gruplar arasindaki fark incelendiginde ise

istatistiksel olarak anlamli bir farklilik olmadigi saptanmistir (p>.05).
Tartisma ve Sonug¢

Bu ¢alisma, matematik basarisin1 6nemli diizeyde etkileyen duyussal faktorlerden biri olan
matematik kaygisi (McLeod, 1992) ve matematik basaris1 arasindaki iliskiyi arastiran
bireysel ¢alismalar1 sentezleyerek istatistiksel olarak anlamli sonuglara ulagsmay1
hedeflemistir. Bunun yani1 sira matematik kaygisi ve matematik basarisi arasindaki etki
biiytikliigiiniin  6grenim kademesi ve yayimn tiriine gore farklilasip farklilasmadig
saptanmaya calisilmistir. Bu calismada sadece Tiirkiye’de yapilan caligmalara odaklanilmasi
caligmanin simirliligr olarak gosterilebilir. Bunun yani sira ¢alisma meta-analiz yonteminin

genel sinirliliklari igerisinde yapilmistir.

Bu meta-analiz calismasina 29 bireysel ¢alisma dahil edilmistir. Bu 29 bireysel
caligmada toplamda 25.704 kisiye erisilmistir. Calismada heterojenlik testi sonucuna gore
etki biiyiikliikleri dagilimimin heterojen bir sekilde dagildigi saptandigi i¢in (Q=956.781,
p=.00; 1°=%97.074) genel etki biiyiikliigiiniin hesaplanmasi amaciyla Rassal Etkiler Modeli

tercih edilmistir.
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Tercih edilen bu modele dayali olarak gerceklestirilen meta-analiz sonucuna gore,

matematik kaygisi ve matematik basarisi arasinda istatistiki olarak anlamli, orta diizeyde
negatif bir etki biyiikliigline (r=-.363) ulasilmistir. Bu etki biiyiikliigiiniin %95°lik giiven
araliginin alt sinir1 -.430 olarak st sinurt ise -.293 olarak saptanmistir. Yapilan meta-analiz
sonuglarina gore elde edilen ters yonlii etki matematik kaygisi arttikga matematik basarisinin
diistiigii seklinde anlasilabilir. Ayni sekilde matematik basaris1 azaldik¢a matematik
kaygisinin arttig1 yorumu yapilabilir. Meta-analiz sonucu elde edilen etki biiyiikligi degeri
(r=-.363) alanyazinda bu konuda yapilan meta-analiz ¢alismalarinin sonuglariyla uyumluluk
gosterdigi tespit edilmistir. Bu ¢alismalardan birinde Ma (1999), 26 ¢alismaya ait 37 etki
biliytikligiiniin (n=18279) diisiik diizeyde negatif (r=—27) bir iliski oldugu sonucuna
ulasmistir. Yurt disinda yiiriitiilen bir diger meta-analiz ¢alismasinda Zhang ve digerleri
(2019), 2000-2018 aras1 yiriitiilmiis 49 calismadan 84 etki biyiikliigini kullanarak
matematik kaygisi ile matematik performansi arasinda, bu ¢alismanin sonucuyla neredeyse
ayni olan negatif yonde bir iliski (r=—32) oldugunu saptamislardir. Namkung ve digerleri
(2019) ise benzer sekilde, 131 bireysel ¢aligmay1 dahil ettikleri ¢alismalarinda matematik
kaygist ile matematik performansi arasinda negatif yonde bir iliski (r=—34) oldugu

sonucuna ulagmislardir.

Tirkiye’de matematik kaygist ve matematik basarist arasindaki iliski tiizerine
yapilmis sadece bir meta-analiz ¢aligmasi bulunmaktadir. Sad ve digerleri (2016), Tiirkiye
ornekleminde gerceklestirdikleri meta-analiz calismalarinda 2005-2014 yillar1 arasinda,
ilkokuldan tniversite kademesine kadar yapilan 11 arasgtirmayi incelemislerdir. Caligmaya
dahil edilen 11 ¢alismada toplamda 8327 kisiye ulagilmistir. Calisma sonucunda matematik
kaygis1 ile matematik basaris1 arasinda mevcut caligmaya gore daha yliksek, negatif yonde
ve orta diizeyde (r=—44) bir iliski oldugunu saptamislardir. Bu ¢alismada, Sad ve
digerlerinin (2016) inceledigi 11 bireysel ¢aligmaya ek olarak 1989-2004 yillar1 arasinda
yiiriitiilmiis ii¢ calisma (Arikan, 2004; Erol, 2004; Yenilmez ve Ozabaci, 2003) ve 2005-
2014 yillar1 arasinda yiiriitiilmiis iki ¢alisma (ilhan ve Siinkiir 2013; Kalm 2010) daha
eklemistir. Bunun yani sira mevcut ¢alismaya 2014-2019 yillar1 arasinda yiiriitiilmiis 13
calisma da eklenerek toplamda 29 c¢alisma etki biiyiikliikleri hesaplanmak {izere meta-
analize dahil edilmistir. Bu c¢alismanin, Sad ve digerlerinin (2016) Tiirkiye 6rnekleminde

yaptig1 calismay1 biiyiik 6lclide genislettigi ve dogruladigi sOylenebilir.

Ogrenim kademesi degiskenine gore ortaokul ve lise kademelerinde vyiiriitiilen

caligmalar i¢in yapilan moderatdr analizi sonuglarina gore ortaokul (r=-.384, p<.05) ve lise
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(r=-.343, p<.05) kademelerinde matematik kaygis1 ve matematik basari arasindaki iligkinin

istatistiksel olarak anlamli orta diizeyde negatif bir iliski oldugu goriilmiistiir. Ortaokul
kademesi icin elde edilen negatif ve orta diizeydeki iliskinin alanyazindaki ortaokul
kademesinde yiiriitiilen ¢alismalarla benzer oldugu goriilmiistiir (Baban, 2018; ilhan ve
Oner-Siinkiir, 2013; Luo, Wang ve Luo, 2009; Kilig, 2011; Sentiirk, 2010; Yaratan ve
Kasapoglu, 2012). Lise kademesi i¢in ulasilan negatif ve orta diizeyli iligskinin de literatiirde
lise kademesinde yiiriitiilen ¢aligmalarla benzer oldugu goriilmiistiir (Bakan-Kalaycioglu,

2015; Karli-Sentiirk, 2016; Yildirim, 2011).

Aragtirmada Ogrenim kademelerine gore olusan gruplar arasi etki buyiikliikleri
incelendiginde istatistiksel olarak anlamli bir farklilik olmadig1 (Q»=.388, p=.534), fakat
ortaokul dgrencilerinin lise 6grencilerine kiyasla matematik kaygisinin matematik basarisini
daha fazla etkiledigi tespit edilmistir. Sad ve digerlerinin (2016) yaptig1 calismada,
moderatdr analizi sonucunda lise ve ortaokul kademelerinde anlamli bir farklilik oldugu ve
ortaokul 6grencilerinin lise dgrencilerine gére matematik kaygilarinin matematik basarisini
daha fazla etkiledigi goriilmiistiir. Arastirmada son olarak, yayin tiirline gore olusturulan
gruplar arasindaki fark incelenmis istatistiksel olarak anlamli bir farklilik olmadig1 sonucuna
vartlmistir (Qv=1.576, p=.209). Ancak makalelerdeki (r=-.417) kaygi ve basar1 arasindaki
iligkinin tezlerdekine (r=-.334) gore daha yiiksek bir iligskiye sahip olugu sdylenebilir.

Oneriler

Matematik kaygisi lizerine ¢alisma yapacak arastirmacilara ve bunun yani sira dgretmenlere

birtakim 6nerilerde bulunulmustur:

* S6z konusu bu negatif yonli iliskinin altinda yatan sebepler detayli bir sekilde

arastirilabilir ve bu konuda ¢6ziim Onerileri gelistirilebilir.

» Matematik kaygisi ile matematik basaris1 arasindaki iliskiye odaklanan bu ¢alisma
icin sadece Tiirkiye’de yapilan arastirmalar dikkate alinmistir. Bu alanda arastirma
yapacak olan arastirmacilara yurt disinda yapilan caligmalar1 da dahil etmesi

Onerilebilir.

* Bunun yaninda matematik kaygisinin baska degiskenlerle iligkisi {izerine de meta-

analiz ¢aligmalar1 yapilabilir.

* Calismanin bulgularindan hareketle d6gretmenlerin de 6grencilerin bagarilt olmasi
icin onlarin kaygilarini azaltict ders plan1 yapmalar1 ve dgrencilere zaman zaman bir

rehber olmalar1 Onerilebilir.
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Etik Kurul izin Bilgisi: Bu calisma bir meta-analiz ¢alismasidir. Herhangi bir anket veya

Olgek kullanilmadigi i¢in etik kurul iznine gerek duyulmamastir.
Yazar Cikar Catismasi Bilgisi: Yazarlar ¢ikar ¢atigmasi olmadigini beyan etmektedir.
Yazar Katkisi: Yazarlar calismaya esit oranda katki saglamistir.
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Introduction

Mathematics is an objective and logical academic discipline. On the other hand, it is widely
accepted that mathematical thinking is not just reasoning based on logic, but also it is
affected to a great extent by affective factors (Hannula, 2014). Like cognitive factors,
affective factors affect how students use mathematics in their career planning and how they
approach mathematics (Dede, 2016). In the same vein, several researchers have highlighted
the significant role of affective behaviors in mathematics education (Fennema & Sherman,
1976; Lee & Brophy, 1996; McLeod, 1992).

Students’ affective skills consist of a variety of factors, including attitude, interest,
motivation, self-efficacy, self-regulation, belief, anxiety, and value (Ashcraft, 2002;
Fennema & Sherman, 1976; Hannula, 2014; McLeod, 1992; Pajares & Graham, 1999;
Pajares & Miller, 1994; Schunk, 1991, 2005). Sar1 and Ekici (2018) examined the data of
countries that had achieved high scores in international tests such as PISA and TIMMS, and
concluded that affective variables were among the most significant factors affecting
students’ achievement. Besides, a very strong relationship between mathematics
achievement and students’ affective characteristics such as anxiety, attitude, and motivation

is evidenced in the literature (Lim & Chapman, 2015).

McLeod (1992) asserts that mathematics anxiety is the area that attracts the most
attention among affective areas. In addition, McLeod (1992) also emphasizes that
mathematics anxiety is a construct that is in relation to affections such as tension, despair,
dislike, worry, and fear experienced in mathematics lessons. Similarly, Baloglu and Kogak
(2006) argue that anxiety is one of the most common problems with regard to mathematics.
Peker and Ertekin (2011) also regard anxiety as one of the affective causes of failure in
mathematics. Research to date has established that mathematics anxiety affects mathematics
achievement negatively (Hembree, 1990; Ma, 1999; Namkung, Peng & Lin, 2019; Peker &
Sentiirk, 2012; Ramirez, Gunderson, Levine & Beilock, 2013; Sar1 & Ekici, 2018; Sad, Kis,
Demir & Ozer, 2016; Zhang, Zhao & Kong, 2019).

Earlier studies on mathematics anxiety started with teachers’ observations around the
1950s yet it could not find a place in educational research until the 1970s (Yetgin & Kara,
2018). A considerable amount of literature has been published on mathematics anxiety since
the 1970s (Ashcraft, 2002; Aydin & Keskin, 2017; Gilrbiiz & Yildirim, 2016;
Haciomeroglu, 2019; Hembree, 1990; Hoffman, 2010; Kaba & Sengiil, 2018; Ma, 1999;
McLeod, 1992; Mutodi & Ngirande, 2014; Peker & Sentiirk, 2012; Ramirez et al., 2013).
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Peker and Sentiirk (2012) contend that mathematics anxiety prevails from the

primary education level to tertiary education. Correspondingly, Sirmaci (2007) argues that
students develop negative attitudes towards mathematics in the early years of elementary
education due to the anxiety caused by a failure in understanding mathematics, and
maintains that this results in learning losses or delays. As well as affecting students
academically, mathematics anxiety also leads to tensions in everyday operations such as
calculation or counting money which require the use of mathematics (Richardson & Suinn,
1972).

Mathematics anxiety affects students’ choices of professions and future plans, as
well (Hembree, 1990). Toptas and Gozel (2018) also highlight that mathematics anxiety
hinders learning mathematics substantially, leads to negative attitudes towards mathematics,
and it has long been a problem. Therefore, paying regard to research studies in this issue

may contribute to teaching mathematics.

A review of the literature suggests that some meta-analysis studies on mathematics
anxiety have been published covering different periods of time (Hembree, 1990; Ma, 1999;
Namkung et al., 2019; Sad et al., 2016; Zhang et al., 2019). The relationship between
mathematics anxiety and mathematics achievement is the main focus of these studies.
Hembree (1990) analyzed the results of 151 studies and identified a medium-level negative
relationship (r=—34) between mathematics anxiety and mathematics achievement. Ma
(1999) calculated 37 effect sizes out of 26 studies and revealed a small negative (r=—27)

relationship between them.

In their meta-analysis study, Sad et al. (2016) analyzed 11 studies published between
2005-2014 in Turkey. They identified a medium-level negative (r=—44) relationship
between mathematics anxiety and mathematics achievement. In the moderator analysis
regarding school levels, e negative medium-level relationship was revealed both for lower
secondary school (r=—49) and high school (r=—34). In the comparisons regarding the effect
values, they concluded that the negative relationship between mathematics achievement and
mathematics anxiety affected lower secondary school students at a greater degree than high
school students. In another meta-analysis study, Zhang et al. (2019) identified a negative
relationship  (r=—32) between the variables. Namkung et al. (2019), similarly, found a
negative relationship (r=—34) between mathematics anxiety and performance in

mathematics. The existing body of research including these meta-analysis studies on
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mathematics anxiety suggests that mathematics anxiety affects mathematics achievement

negatively. The effect sizes also vary among the studies.

Several studies on the relationship between mathematics anxiety and mathematics
achievement have been published in Turkey recently (Bakan-Kalaycioglu, 2015; Bozkurt,
2012; Dursun & Bindak, 2011; ilhan & Oner-Siinkiir, 2012, 2013; Kesici, 2015; Kili¢, 2011;
Kiiliink-Akyurt, 2019; Mutlu, Soylemez & Yasul, 2017; Peker & Sentiirk, 2012; Regber,
2011; Sarigél, 2019; Temel, 2018). It is thought that current meta-analysis studies that
comprehensively analyze the different results obtained from these studies pertaining to
different samples may contribute to the literature to better understand the nature of the

relationship between the two variables.
Purpose of the Study

This study aims to statistically synthesize the results of research studies examining the
relationship between mathematics anxiety and mathematics achievement carried out in
Turkey. With this meta-analysis study, it is thought that a comprehensive result regarding
the relationship between mathematics anxiety and mathematics achievement can be reached.

To this end, the research questions are as follows:

1. What is the mean effect size of the relationship between students’ mathematics

anxiety and mathematics achievement?

2. Do the effect sizes of the relationship between students’ mathematics anxiety and
mathematics achievement differ significantly in terms of school levels and

publication types?
Method
Research Design

Meta-analysis involves statistically expressing a wide collection of analysis findings
identified through individual studies with an aim to combine them (Glass, 1976). In the
current study, the effect sizes of the findings obtained from individual studies examining the
relationship between mathematics anxiety and mathematics achievement were calculated
through the meta-analysis method. The meta-analysis method is a quantitative research
method that forms hypotheses- differently from literature reviews- and resorts to statistical
techniques and quantitative data to test the accuracy of these hypotheses (Durlak & Lipsey,
1991).
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In meta-analysis studies, researchers code the studies that meet the inclusion criteria.

In order to compare individual studies carried out by different researchers, the findings of
studies in which instruments, data analyses, and inherently measurement results differ from
each other should be standardized. An overall effect size is obtained following the synthesis
of effect sizes of individual studies (Yildirim, 2014).

Sample and Inclusion Criteria

In order to identify the studies to be included in the meta-analysis, the databases of the
Turkish Council of Higher Education Thesis Center, Google Scholar and TR Dizin were
searched. Keywords of “anxiety”, “mathematics anxiety”, and “achievement” and their
Turkish equivalents were used in this search. After the search with the keywords in the
databases, a total of 150 studies consisting of 68 articles and 87 theses were accessed. The
last date of the search was 5 May 2020. The inclusion criteria in determining which study to

include in the analysis are as follows:

1. It should be a correlational study regarding the relationship between mathematics

anxiety and mathematics achievement,

2. The study should include sample sizes and statistical values such as p and 2,
3. The study should be published in Turkey,

4. The study should be in Turkish or English.

After the search and application of inclusion criteria, the meta-analysis was
performed with 29 studies. Of these 29 studies investigating the relationship between
mathematics anxiety and mathematics achievement, 20 are theses and 9 are articles. It was
observed that some of the articles were produced from these. For such kind of studies, only
theses were included in the meta-analysis.

Coding and Characteristics of the Studies

The studies were coded to compare the effect sizes of the studies included in the meta-

analysis. The form during the coding process involved the headings below.
* Authors
* Publication type
* School level

» Sample size
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« Correlation coefficient

Two researchers coded the studies. The characteristics of the studies are presented in
Table 1.

Table 1. Characteristics of studies included in the meta-analysis

Authors Publication  School Level Sample Correlation

Type Size (n) Coefficient
(n
Erol, 1989 Thesis High school 375 -43
Yenilmez & Ozabaci, 2003 Article High school 408 -37
Arikan, 2004 Thesis Lower sec. 1130 -.49
Nazligigek, 2007 Thesis High school 348 -.39
Sezgin, 2007 Thesis High school 92 -.37
Akgiil, 2008 Thesis Lower sec. 292 -.59
Bekdemir, 2009 Article University 95 -51
Kalin, 2010 Thesis Lower sec. 99 -.84
Sentiirk, 2010 Thesis Lower sec. 510 -.38
Dursun & Bindak, 2011 Article Lower sec. 266 -.58
Yildirim, 2011 Article High school 4855 -.35
Kilig, 2011 Thesis Lower sec. 262 -40
Regber, 2011 Thesis Lower sec. 934 -42
Bozkurt, 2012 Thesis Lower sec. 472 -.48
Ilhan & Oner-Siinkiir, 2012 Article Lower sec. 201 -43

Ilhan & Oner-Siinkiir, 2013 Article Lower sec. 348 -41
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Bakan-Kalaycioglu, 2015 Article High school 8806 -.34
Kesici, 2015 Thesis Lower sec. 985 -43
Koza-Ciftci, 2015 Acrticle Lower sec. 626 -.33
Pekdemir, 2015 Thesis High school 984 -.23
Yilmaz, 2015 Thesis Lower sec. 649 -.51
Karli-Sentiirk, 2016 Thesis High school 511 -.34
Delioglu, 2017 Thesis Lower sec. 314 48
Mutlu et al., 2017 Article Primary 474 -.54
Baban, 2018 Thesis Lower sec. 463 -41
Cetiner, 2018 Thesis Lower sec. 351 51
Temel, 2018 Thesis Lower sec. 176 -.33
Kiiliink-Akyurt, 2019 Thesis Primary 343 27
Sarig6l, 2019 Thesis Lower sec. 335 -.45

As is given in Table 1, the sample of eight studies is high school students, the sample
of 18 studies is lower secondary school students, the sample of two studies is primary school
students and the sample of one study is university students. The total size of the sample in
the current meta-analysis study is 25704. The publication year of the studies vary between
1989 and 20109. It is observed that the number of studies on this issue has increased in recent

years.
Effect Size Analysis

Comprehensive Meta-Analysis (CMA) was used in this study to perform the meta-analysis.
In the meta-analysis method, a fixed effects model and a random effects model are used to
interpret the mean effect size (Borenstein, 2009). The heterogeneity among the studies is
checked to decide whether to use fixed effects model or random effects model (Ustiin &

Eryilmaz, 2014). The heterogeneity test results are provided in Table 2.
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Table 2. The heterogeneity test results

Heterogeneity Value (Q) Degree of Freedom (df) |2 p

956.981 28 97.07 .000

As a result of the heterogeneity test, the effect sizes of mathematics anxiety and
mathematics achievement studies were found as statistically significant. In the heterogeneity
test, a p value smaller than .05 means that meta-analysis has a heterogeneous structure, and
the random effects model should be used in this case (Dinger, 2014, p.47). In addition, 12
value was calculated as 97.07%, which referred to a high level of heterogeneity. A value of
75% and over 1% value means high heterogeneity (Cooper, Hedges & Vallentine, 2009).
Therefore, the random effects model was used in the current study to calculate the effect

sizes regarding the relationship between mathematics anxiety and mathematics achievement.
Publication Bias

One of the biggest concerns in meta-analysis studies is the assumption of publication bias
which posits that the studies in the meta-analytic data set include published research,
journals tend to reject studies that report insignificant results, and the published research
generally report similar results (Bakioglu & Ozcan, 2016; Ustiin & Eryilmaz, 2014). To
determine if there was a publication bias in the studies included in the data set, first the
Funnel Plot was used and it was followed by Rosenthal’s fail-safe N (FSN), and Egger’s
linear regression test methods. The funnel plot regarding the relationship between

mathematics anxiety and mathematics achievement is provided in Figure 1.
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Figure 1. Funnel plot regarding the effects sizes of the studies in the data set

Figure 1 manifests that most of the studies included in the meta-analysis gathered in
the middle inner areas of the funnel plot. The effect sizes of the studies are on the left of the
line which represents the overall effect size. In other words, the studies are scattered
asymmetrically in the funnel plot. The asymmetrical scattering of the studies may indicate
publication bias yet the literature highlights that there are many reasons for asymmetrical
scattering, and publication bias may just be one of these reasons. Therefore the funnel plot
may be misleading and it should be interpreted meticulously (Lau, loannidis, Terrin, Schmid
& OlIkin, 2006; Sterne & Harbord, 2004; Terrin, Schmid & Lau, 2005 as cited in Ustiin &
Eryilmaz, 2014). Hence, classic fail-safe N (FSN), and Egger’s linear regression test
methods were used to examine publication bias in more detail. Table 3 presents the results of

classic FSN methods.

Table 3. Publication bias statistics of the studies

Bias Status Value
Z-value -48.88
p-value .00

Alpha value .05
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Z-value (for Alpha value) 1.95
N 29
p>Number of studies needed for Alpha 8009

In classic FSN analysis, a p value that is smaller than the alpha value means that the
study is robust and reliable. This analysis suggests that 8009 different studies should be
added to the meta-analysis to invalidate the results of the meta-analysis statistically (p<.05).
This value posits that the current meta-analysis of the studies on the relationship between
mathematics anxiety and mathematics achievement is robust and has a very low publication

bias.

Another method used in the determination of publication bias is Egger’s linear
regression test. This test uses p value to reveal the asymmetry regarding the funnel plot
(Egger, Smith, Schneider & Minder, 1997). The test produced a p value of .43. This value

indicates that there is no publication bias (p>.05).
Findings
Findings Regarding the Mean Effect Size

Results regarding the mean effect size of the relationship between mathematics anxiety and

mathematics achievement are presented in Table 4.

Table 4. Effect sizes of the studies based on random effects model

Mean Effect Number of  Standard VA p Confidence
Size Studies Error Interval (95%)
Lower Upper
Limit Limit
-.363 29 .023 -9.503 .000 -.430 -.293

The value of the mean effect size is -.363. The standard error value is .023. In 95%
confidence interval, the lower limit of the effect size is -.430 and the upper limit is -.293.
Regarding statistical significance, z is z=4.910 and p is p=.000. These values reveal that the
relationship between mathematics achievement and mathematics anxiety is negative and

medium-level. In addition, considering the p and z values, it is statistically significant.
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The forest plot of the effect sizes of 29 studies in the meta-analysis based on the

random effects model is presented in Figure 2.
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Figure 2. The forest plot regarding the effect sizes of the studies in the meta-analysis

The effect sizes of the studies are represented with squares in the figure. The
horizontal lines indicate the effect sizes in 95% confidence interval. The overall effect of the
studies is represented with the shape at the bottom of the figure (Ayaz & Sdylemez, 2015).
Figure 2 shows that in most of the studies, there is a medium-level negative relationship
between the two variables. A positive medium-level relationship was reported only in three
studies. The lower and upper confidence intervals regarding the effects sizes of individual
studies reveal that all studies are within the 95% confidence level effect size intervals.
Regarding the overall effect size, the lower and upper limits of confidence interval (-.430
and -.293) are within medium-level negative effect size limits based on the random effects

model.
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Findings Effect Size Values of the Moderator Variables

This section includes moderator analysis findings regarding whether the effect size of the
relationship between mathematics anxiety and mathematics achievement differs in terms of
school level or not. The results regarding the effect size in terms of school level are
presented in Table 5.

Table 5. Effect size values of the studies in terms of school level variable

Frequency _ 95% Confidence
School Level Effect Size . b p
(n) Interval for Effect Size
Lower Upper
Limit Limit
Lower Sec. 18 -.384 -.500 -.254
High School 8 -.343 -.374 -.310
Within Groups
Total 26 -.345 -.376 -313 388 .534

Of the 29 studies included in the meta-analysis, two are at the primary school level
and one is at the university level. In the moderator analysis to find out whether effect sizes
differ in terms of school levels, the studies on the primary school and the university level
were not included in the analysis because there were only three of them. Eight of the studies
in the data set were carried out at the high school level and 18 were at the lower secondary
school level. The moderator analysis regarding the school levels revealed that there was a
medium-level negative (r=-.384) relationship between mathematics anxiety and mathematics
achievement at the lower secondary school level, and the relationship was significant
(p<.05). Regarding the studies on high school, a medium-level negative effect size was
identified (r=-.343) and it was significant (p<.05).

A statistically significant difference could not be identified between the groups of
lower secondary school and high school formed in the study (p>.05). However, the level of
the relationship between mathematics achievement and mathematics achievement was

higher for lower secondary schools than high schools. Therefore it can be argued that the
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negative relationship between the two variables affects lower secondary school students at a

greater level than high school students.

The other moderator variable of the study is the publication type. The results
regarding the effect size of the relationship between mathematics anxiety and mathematics

achievement in terms of school level are presented in Table 6.

Table 6. Effect size values of the studies in terms of publication type variable

o Frequency _ 95% Confidence
Publication Type Effect Size ) Qb p
(n) Interval for Effect Size
Lower Upper
limit limit
Thesis 20 -.334 -.452 -.205
Article 9 -417 -.463 -.369
Within groups
total 29 -.406 -.449 -361 1576 .209

Of the 29 studies included in the meta-analysis, 20 are theses and nine are articles.
The moderator analysis regarding the publication types revealed that there was a medium-
level negative (r=-.334) relationship between mathematics anxiety and mathematics
achievement with respect to theses and this relationship was significant (p<.05). Similarly,
there was a significant medium-level negative (r=-.417) relationship between mathematics
anxiety and mathematics achievement with respect to articles (p<.05). A statistically
significant difference could not be identified between the groups of theses and articles
formed in the study (p>.05).

Discussion and Conclusion

The current study aimed to reach statistically significant results through synthesizing the
research studies examining the relationship between mathematics anxiety, which is one of
the critical affective factors that have an effect on mathematics achievement (McLeod,
1992), and mathematics achievement. In addition, the study also investigated whether the
effect sizes of the relationship between mathematics anxiety and mathematics achievement

differed in terms of school levels and publication types. The present study is limited in the
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sense that it focused on studies that were carried out only in Turkey. Besides, the study also

bears the general limitations of the meta-analysis method.

This meta-analysis study involved 29 independent studies. These 29 studies had a
sample of 25.704 participants in total. The heterogeneity test results indicated that the effect
sizes were scattered heterogeneously (Q=956.781; p=.00; 1°=%97.074), and Random Effects

Model was preferred to calculate the overall effect size.

The meta-analysis based on the random effects model revealed a statistically
significant, medium-level, and negative effect size (r=-.363) for the relationship between
mathematics anxiety and mathematics achievement. In 95% confidence interval, the lower
limit of the effect size was -.430 and the upper limit was -.293. The negative effect identified
in the meta-analysis means students’ mathematics achievement increases as their
mathematics anxiety increases. Similarly, as their mathematics achievement decreases so
does their mathematics anxiety. The effect size obtained in the current meta-analysis (r=-
.363) is in parallel with the results of other meta-analysis studies on this issue in the
literature. Ma (1999) reported a low-level negative relationship (r=—27) with 37 effect sizes
(n=18279) from 26 studies. In another meta-analysis study, Zhang et al. (2019) identified a
negative relationship (r=—32), which is very close to the result of this study, between
mathematics anxiety and performance in mathematics using 84 effect sizes from 49 studies
published between 2000-2018. Namkung et al. (2019), similarly, analyzed 131 individual
studies and revealed a negative relationship (r=—134) between mathematics anxiety and

mathematics performance.

A single meta-analysis study on the relationship between mathematics anxiety and
mathematics achievement is available in Turkey. In their meta-analysis study, Sad et al.
(2016) analyzed 11 studies that were published in Turkey between 2005-2014 from primary
school level to higher education level. They reached 8327 participants through these 11
studies. They identified a medium-level negative relationship (r=—44) between mathematics
achievement and mathematics anxiety and the effect size they revealed is higher than the
current effect size. In the present study, in addition to 11 individual studies in the meta-
analysis study by Sad et al. (2016), three studies published between 1989-2004 (Arikan,
2004; Erol, 2004; Yenilmez & Ozabaci, 2003), and two studies published between 2005-
2014 (Ilhan & Siinkiir 2013; Kalin 2010) were also added to the data set. Besides, 13 more
studies published between 2014-2019 were added to the meta-analysis, and the data set
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included 29 individual studies. It can be argued that the current study extends and validates

the results of the study by Sad et al. (2016).

The moderator analyses regarding the school levels revealed a statistically
significant, positive, and medium level relationship between mathematics anxiety and
mathematics achievement in lower secondary school level (r=-.384, p<.05) and high school
level (r=-.343, p<.05). It is observed that the negative and medium level relationship
obtained for the lower secondary school level is consistent with the studies in the literature
on this school level (Baban, 2018; ilhan & Oner-Siinkiir, 2013; Luo, Wang & Luo, 2009;
Kilig, 2011; Sentiirk, 2010; Yaratan & Kasapoglu, 2012). The same is valid for the
relationship found out in this study regarding high school level (Bakan-Kalaycioglu, 2015;
Karli-Sentiirk, 2016; Yildirim, 2011).

There is not a significant difference between the effect sizes of the groups
formed with respect to school level (Q»=.388, p=.534); however, lower secondary school
students’ mathematics achievement is affected by mathematics anxiety at a greater level than
high school students’ mathematics achievement. Sad et al. (2016) identified a significant
difference between lower secondary school level and high school level in their moderator
analysis, and lower secondary schools were more affected in comparison to high school
students. With respect to the variable of publication type, there is not a statistically
significant difference between the groups of theses and articles (Q»=1.576, p=.209). Yet it is
also observed that the relationship between anxiety and achievement is greater in articles
(r=-.417) than theses (r=-.334).

Recommendations

Based on the results of the current study, we offer some recommendations to researchers to

study mathematics anxiety as well as teachers:

» The reasons underlying the negative relationship revealed in the current study

should be studied thoroughly and some solution recommendations may be offered.

* This study focused on the relationship between mathematics anxiety and
mathematics achievement based on studies that had been carried out only in Turkey.

Future studies may address individual studies in the international literature.

* Meta-analysis studies on the relationship of mathematics anxiety with other

variables may be carried out.
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* The results of the study suggest that teachers should plan their lessons in a way to

lessen students’ anxiety and they should be a guide for them to ensure students’

achievement in mathematics.
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