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Bu arastirmada, PISA 2022 Tiirkiye 6rneklemine ait, 15 yas grubundaki 7250 &grenci
iizerinden elde edilen veriler dogrultusunda; sosyoekonomik durum, matematik kaygis,
matematikte ¢aba ve azim ile matematik 6gretmeni destegi degiskenlerinin matematik
bagarisini cinsiyet degiskenine gore ne sekilde etkiledigi incelenmistir. Bunun yaninda,
matematik kaygisi ve matematikte ¢caba ve azim degiskenlerinin sosyoekonomik durum ve
matematik Ogretmeni destegi degiskenleri araciigi ile matematik basarisini etkileme
durumlarin belirlemek amaci ile yol analizi modeli olusturulmustur. Analizlerde PISA'nin
PVMATHO01-PVMATHI0 degerleri, her olas1 degerin ayr1 ayr1 modellenmesi ve sonuglarin
Rubin birlestirme kurallariyla biitiinlestirilmesi yoluyla kullanilmis; ayrica tasarim uyumlu
standart hatalar, W_FSTUWT ve W_FSTR1 ve W_FSTR80 agirliklar1 esas alinarak elde
edilmistir. Bulgular, sosyoekonomik durum, matematik kaygisi, matematikte caba ve azim
degiskenlerinin hem kiz hem erkek &grencilerde matematik performansini anlaml bir
sekilde etkiledigi, matematik Ogretmeni desteginin sadece kiz Ogrencilerde matematik
basaris1 iizerinde anlamli bir etkisinin bulundugu yoniindedir. Analiz sonuglar;
matematikte gosterilen ¢aba ve azim ile matematik kaygisinin, 6grencilerin matematik
basarisiyla olan iligkisi tizerinde sosyoekonomik durumun yar1 aracilik rolii tistlendigini
gostermektedir. Elde edilen bulgular, matematikte gosterilen caba ve azmin 6grencilerin
matematik basarisiyla olan iligkisi {izerinde matematik 6gretmeni desteginin yar1 aracilik
rolii iistlendigini; matematik kaygisi ile matematik basarisi arasindaki iliski iizerinde
matematik 6gretmeni desteginin aracilik rolii tistlenmedigini belirtmektedir.

1. Giris

yaklasan 15 yasindaki 6grencilerin modern toplumlarda
tam anlamiyla yer alabilmeleri icin gerekli olan temel bilgi

Hizla degisen ekonomik, sosyal ve teknolojik dinamikler
her alanda oldugu gibi egitim sistemini de ¢ok boyutlu bir
sekilde etkilemektedir. Siire¢ boyunca, bireylerin degisen
diinya kosullarina uyum saglayabilmeleri ve siirekli
O0grenme  becerisi  kazanabilmeleri  icin  egitim
politikalarinin ve
gerekmektedir. Bu baglamda, Tiirkiye'nin de aralarinda
bulundugu bircok iilke egitim politikalarin1 21. yiizyil
becerileri odaginda degerlendirmis ve yeni politikalar
sunmustur. Ulkelerin egitim anlaminda politikalarinin
olusumunda uluslararasi gozlem ve degerlendirmecilerin
sundugu veriye dayal1 bilgi ve yorumlarin yeri oldukg¢a
onemli héle gelmistir (Milli Egitim Bakanligi [MEB], 2024).

iceriklerinin glincellenmesi

Ekonomik i@birligi ve Kalkinma Orgﬁﬁi (OECD) tarafindan
yiriitiillen Uluslararasi Degerlendirme Programi (PISA)
egitim sistemlerinin 21. Y{izy1l becerilerini kazandirmada
iilkelerin durumunu oOl¢gmek amaciyla One ¢ikan bir
calismadir. PISA'nin temel amaci, zorunlu egitimin sonuna

ve becerileri ne Ol¢iide edindiklerini degerlendirmektir
(OECD, 2017). PISA 2022 ile &grencilerin matematik,
okuma ve fen alanindaki yeterlilikleri, dijital okuryazarlk,
elestirel diisiinme, problem ¢6zme becerileri gibi ¢agdas
yetkinlikleri incelenirken; ayni zamanda Ogrencilerin
sosyoekonomik durumu, duyussal o6zellikleri ve
ogrenmeye yonelik tutumlart da kapsamli bir sekilde ele
alimmaktadir (OECD, 2023). Bu sayede, 6grencilerin biligsel
yetkinliklerinin yani sira, 6grenme siireclerini etkileyen
duyussal ve sosyal faktorlerin de akademik basar:
tizerindeki etkisi degerlendirilebilmektedir.

PISA 2022 uygulamasindaki matematik basarisini etkileyen
temel psikososyal ve sosyoekonomik degiskenleri biitiinciil
bir yapisal model gergevesinde incelemeyi amaglayan bu
calisma, matematik kaygisi, matematikte ¢aba ve azim,
matematik 6gretmeni destegi ve sosyoekonomik durumun
ogrencilerin matematik performansi tizerindeki etkilerinin
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cinsiyete gore nasil farklilastigini incelemeyi; ayrica
sosyoekonomik O0gretmen
degiskenlerinin kayg: ile caba ve azim degiskenlerinin
matematik basarisina etkisinde iistlenebilecegi
aracilik roliinii degerlendirmeyi hedeflemektedir. PISA
verilerine dayal1 olarak kurulan bu modeller, 6grencilerin
matematik performansimi yalnizca biligsel yeterliklerle
sinirh olmayan; duyussal ozellikler, 6grenmeye yonelik
0znel deneyimler, 6gretmenle kurulan 6grenme iliskisi ve
sosyoekonomik c¢evrenin Dbirlikte sekillendirdigi ¢ok

durum  ve destegi

olasi

boyutlu bir siire¢ olarak ele alma gereksiniminden
hareketle tasarlanmistir. Bu yaklasim ile Tiirkiye'de
gozlenen matematik basar1 farkliliklarinin altinda yatan
faktorlerin, PISA'nin 6zgiin 6rnekleme ve 6l¢me yapisina
uygun analitik yaklagimlar kullanilarak, daha kapsamli ve
gecerli bicimde anlasilmasina katki saglanacaktir.

PISA 2022'de
demografik ve

incelenen temel

sosyal olan
sosyoekonomik diizeydir. PISA 2022 uygulamasinda
sosyoekonomik diizey, 6grencilerin ebeveynlerinin egitim

degiskenlerden biri,
gostergelerin  bilesimi

diizeyi ve mesleki durumu ile evde sahip olduklar
egitimsel imkanlar1 (kendine ait oda, g¢alisma masasi,
bilgisayar vb.) kapsayan Ekonomik, Sosyal ve Kiiltiirel
Durum (ESKD) indeksi araciligiyla olgtilmektedir (MEB,
2024). PISA 2022 sonuglarma gore, diisiik sosyoekonomik
diizeye sahip Ogrenciler smirli kaynaklar nedeniyle
egitimde daha dezavantajli bir konumda yer alirken,
yliksek sosyoekonomik diizeye sahip ogrenciler daha
nitelikli egitim olanaklarindan yararlanarak daha yiiksek
akademik basar1 diizeylerine ulasabilmektedir. Bu etkinin
baz1 iilkelerde egitim politikalar1 yoluyla azaltilabildigi,
baz1 {ilkelerde ise belirgin bicimde devam ettigi
goriilmektedir (OECD, 2023). Alanyazinda yer alan g¢ok
sayida c¢alisma, sosyoekonomik diizeyin Ozellikle
matematik gibi analitik beceriler gerektiren alanlarda
0grencilerin basarisini bicimde
yordadigini ortaya koymaktadir (Chiu ve digerleri, 2022;
Mullis ve Martin, 2016; Mufez ve digerleri, 2025; Ortega-
Rodriguez, 2024; Sahin ve digerleri, 2025). Yiiksek
sosyoekonomik
kaygilarini azaltarak (King ve digerleri, 2024) caba, azim ve
motivasyonlarin1 artirmast (Eccles ve Wigfield, 2002;

akademik gliclii

diizeyin, Ogrencilerin  matematik

Reardon, 2011) yoluyla hem bilissel hem de duyussal
siiregler {izerinden akademik basariy1 dogrudan ve dolayl
bicimde etkiledigi sdylenebilir. Bu yoniiyle sosyoekonomik
diizey, Ogrencilerin akademik basarisinda kritik bir
degisken olarak degerlendirilmektedir.

Basar1y1 etkileyen sosyal ve ekonomik kosullarin yaninda
PISA 2022 ¢aligsmast ile ayn1 zamanda duyussal faktorler de
ele alinmistir. Bu kapsamda, ele alinan matematik kaygisi
faktorii; 6grencilerin matematige yonelik gesitli ifadelere
katilimlarint degerlendirme dereceleri ile belirlenmeye
¢alisilmistir (OECD, 2023). Matematik kaygisinin aritmetik
ve problem ¢ézmeye kars: gelistirilen bir 6nyarg1 (Ashcraft
ve Krause, 2007) ya da yalnizca zihinsel bir stres faktorii
degil, ayn1 zamanda beyindeki ac1 aglarini harekete geciren

bir duygusal tepki (Lyons ve Beilock, 2012) olarak ele
alindig1 ¢alismalar mevcuttur. OECD yayimladigr "Does
Math Make You Anxious?" baslikli raporunda, matematik
kaygisii 6grencilerin matematikle ilgili gorevler sirasinda
yasadiklar1 stres ve endise olarak tanimlamistir (OECD,
2015). Raporda, matematik kaygisiin 06grencilerin
performansint  olumsuz etkiledigi ve bu kayginmn,
Ogrencilerin matematik derslerine yonelik tutumlariyla
iliskili oldugu vurgulanmaktadir. PISA 2022 verileri,
yiiksek  oldugu iilkelerde
ogrencilerin genel matematik performanslarinin diisiik
olma egiliminde oldugunu ortaya koymustur (OECD,
2023).

matematik  kaygisinin

Norobilim arastirmalari, kayginin calisma bellegini ve
ylriitiicti biligsel stiregleri azalttigimi tutarli bigimde
gostermektedir (Eysenck ve digerleri, 2007; Moran, 2016).
Bu bulgularla olarak matematik kaygisi
konusunda yapilan bir¢ok ¢alisma, matematik kaygisinin
O0grencilerin performansini
etkiledigini ortaya koymaktadir (Maloney ve Beilock, 2012;

uyumlu

matematik olumsuz
Namkung ve digerleri, 2019; Ramirez ve digerleri, 2020). Bu
etkinin okul oOncesi gibi erken donemlerden itibaren
gozlenebilir oldugu (Barroso ve digerleri, 2021; Harari ve
digerleri, 2013) ve smif seviyesi ilerledik¢e Ogrenilen
konularin artmasi ve yaklasan sinav uygulamalar ile
belirgin sekilde yiikseldigi aktarilmistir (Oksal ve digerleri,
2016). Matematik farklt
kaynaklanabilir. Bunlara 6rnek olarak diisiik 6zyeterlik
inanci (Bandura, 1997; Du, 2021; Shimizu, 2025), 6grencilere
uygulanan siire kisitlamali testler (Ashcraft ve Moore,
2009), olumsuz Ogretmen tutumlar1 (Jackson ve
Leffingwell, 1999), yiiksek aile beklentisi (Gresham, 2007),
matematigin zor bir ders olduguna dair yaygin inanislar
(Boaler, 2016; Dowker ve digerleri, 2016) verilebilir.
Matematik kaygisinin ve kaygiya sebep olan faktorlerin
Ogrencilerin akademik basarilarini nasil etkiledigini
degerlendirmek igin kapsamli ve karsilastirmali veriler
gerekmektedir. Bu PISA
yararlanilarak, Ogrencilerin matematik basaris1 ile
matematik kaygisi arasindaki iliskinin 6nemli goriilen
diger faktorler ile analiz edilmesinin 6grencilerin akademik
basarilarini etkileyen temel faktorlerin belirlenmesine katki

kaygisi, faktorlerden

verilerinden

baglamda;

saglayacag: diisiiniilmektedir.

PISA uygulamalarinda ogrencilerin akademik
performanslarmi ~ ve  motivasyonlarmi  belirledigi
distintiliip arastirmaya dahil edilen bir diger duyussal
faktor sebat olarak da adlandirilan matematikte gaba ve
azimdir. Ogrencilerin PISA 2022'de matematikte caba ve
azim diizeyleri, matematikte ¢aba gosterme ve 1srarci olma
davraniglarint  ne  siklikla  sergilediklerine  dair
degerlendirmelerini yansitmaktadir (OECD, 2024). Birgok
calismada 6grencinin matematik dersine yonelik ¢aba ve
azmini desteklemek, 6gretme ve 6grenmeyi iyilestirmek
igin 6nemli bir yol olarak gosterilmektedir (Bettinger ve
digerleri, 2018; DiNapoli, 2019; National Council of
Teachers of Mathematics [NCTM], 2014). Matematiksel akil
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ylriitme, mantikli bir plani takip ederken karsilasilan
bilissel ve duyussal zorluklarin iistesinden gelmek igin
caba ve azim gerektirir (Barnes, 2019). Ogrencilerin zorlu
matematiksel gorevler karsisinda pes etmeden ¢oziim
arayisinda bulunmalari, onlarin akademik basarilarin
olumlu yonde etkilemektedir. Arastirmalar, matematikte
gaba ve azmin matematik kaygisi, sosyoekonomik
faktorler, motivasyon, 6z diizenleyici etkenler, 6gretmen
destegi, sinf ortami gibi gesitli degiskenlerle de iliskili
oldugunu gostermektedir (DiNapoli ve Miller, 2022;
Freeburn ve Arbaugh, 2017; Jungert ve digerleri, 2019;
Usher ve digerleri, 2019; Widyasari, 2020; Wilburne ve
Dause, 2017; Xu ve digerleri, 2021). Bu baglamda,
matematikte c¢aba ve azmin farkli degiskenlerle olan
iligkisini belirlemek Ogrenme siireglerinin daha etkili
sekilde desteklenmesine olanak sunabilir.

Ogrencilerin akademik basarilar1 tizerinde biligsel ve
duyussal alanda etkisi oldugu diisiiniilen ve PISA 2022
¢alismasinda ele alinan gevresel faktorlerden biri 6gretmen
destegidir. Literatiirde 6gretmen desteginin &grencilerin
matematik basarilarina nasil dogrudan ve dolayl yollarla
katki sundugu ile ilgili ¢ok sayida calisma bulunmaktadir
(Fu ve digerleri, 2023; Hattie, 2009; Pianta ve digerleri, 2012;
Yu ve Singh, 2018; Zimmerman ve Schunk, 2011).
Ogrencilerin  6gretmenlerinden gordiigii duygusal ve
akademik destek; ogrenci katilimi,
motivasyon ve giivende hissetme gibi 6grenme siirecine
olumlu katki saglayacag: diistiniilen 6grenci 6zelliklerini
gliclendirmektedir ~ (Lee, 2022; Vlachopoulos ve
Michailidou, 2006). Ogretmen desteginin 6z-yeterligi
artirarak (Federici ve Skaalvik, 2014) ve 6zerklik destegine
katki saglayarak (Jang ve digerleri, 2012; Ryan ve Deci,
2000) ogrencilerin matematik dersine olan ilgilerini
artirirken  kaygi distirdigiinii  gosteren
calismalar 6gretmen desteginin kaygi gibi diger faktorler
ile baglantili etkilerinin de akademik basarida 6nemini
ortaya koymaktadir. Bunun yaninda, 6gretmen destegine

caba ve azim,

diizeylerini

yonelik algilar cinsiyet temelli farkliliklar gosterebilmekte
ve bu durum 6grencilerin 6grenme siirecleri ve akademik
basarilarinda etkiler olusturabilmektedir (Huang ve Liu,
2025; OECD, 2020; Opdenakker ve digerleri, 2012; Zhu ve
digerleri, 2024). Bu dogrultuda, matematik &gretmeni
desteginin farkli cinsiyet gruplari {izerindeki dogrudan
etkisi; kaygi, caba ve azim gibi duyussal oOzelliklerin
Ogretmen destegi araciligryla matematik basarisina dolayli
yoldan etkisi énemli goriilmektedir.

Matematik basarisi incelenirken, kaygi, c¢aba ve azim,
O0gretmen destegi, sosyoekonomik durum gibi faktorlerin
cinsiyet gibi demografik bir degiskenle birlikte ele alinmasi
ogrenme siireclerindeki farkliliklar1 goriiniir kilmasi
agisindan 6nemlidir. Cinsiyet ile diger faktorler arasindaki
iligkilerin ~ aragtirilmasi, basarisindaki
farklilasmalar1 yalnizca biligsel diizeyde degil, 6grencinin
deneyimledigi psikolojik siiregler iizerinden de anlamay1
saglar. Ornegin Tiirkiye dahil bircok iilkede kiz
ogrencilerde daha yiiksek matematik kaygisi raporlanirken

matematik

(Danan ve Ashkenazi, 2022; OECD, 2023) akademik ¢aba
diizeyi de kizlarda erkeklere gore anlamli bicimde daha
yiiksek bulunmustur (Duckworth ve Seligman, 2006; Park
ve digerleri, 2018). Bunun yaninda alanyazin, kiz
Ogrencilerin ~ 0gretmen  destegini daha  yiiksek
algilayabildigini (Jeong ve digerleri, 2025; Ruzek ve
digerleri, 2016); erkeklerde daha giiclii ilgi ve basari
beklentilerinin raporlandigini (Else-Quest ve digerleri,
2010) ve diisiik sosyoekonomik durumun kiz 6grencilerde
kayg1 ve Ozgiiven iizerinden basariy1 daha olumsuz
etkileyebildigini (Chiu ve Xihua, 2008; OECD 2019, 2023)
gostermektedir.  Dolayisiyla, basarisin
anlamlandirirken duyussal ve sosyoekonomik 6zelliklerin
cinsiyet ile ele alinmasi, basaridaki farkliliklar1 daha
derinlemesine

matematik

anlamaya olanak tamiyarak, Ogrenci
ihtiyaglarina duyarl 6gretim stratejilerinin gelistirilmesine

zemin hazirlayabilecektir.

PISA 2022 uygulamasinda ele alinan sosyoekonomik
durum, matematik kaygisi, matematikte ¢aba ve azim,
matematik Ogretmeni destegi degiskenlerinin her biri,
ogrenci basarisini sekillendiren kritik bilesenler olarak
literatiirde 6ne ¢ikmaktadir. Sosyoekonomik statii, bireyin
egitim olanaklarna erisimini ve akademik gelisimini
etkilerken; matematik kaygisi, 6grenme siirecini ve basariy1
olumsuz yonde etkileyen psikolojik bir durum olarak
diisiiniilmektedir. Bunun yaninda; matematikte gaba ve
azim Ogrencilerin matematik dersine karsi gosterdigi
kararlilik ve sebat ile zorluklara karsi yilmadan devam
ederek kalici basarilar elde etmesine yardimci olurken
matematik Ogretmeni destegi Ogrencinin motivasyon,
ozgiliven ve ogrenme ilgisi gibi durumlarmi etkileyerek
basarty1 sekillendirebilmektedir. Bu degiskenlerin tek
basmna basariya etkilerinin yaninda, PISA 2022 verileri
kullanilarak yapilan calismada; kaygi, 6gretmen destegi,
¢aba ve azim ile sosyoekonomik durumun matematik
basaris1 {izerindeki etkileri cinsiyet degiskeni temelinde
incelenmis; ayrica matematik Ogretmen destegi ve
sosyoekonomik durumun aracilik rolii iizerinden, kayg ile
¢aba ve azmin matematik basarisina etkileri yapisal esitlik
modellemesi (yol analizi) yontemiyle analiz edilmistir.

Bu kapsam dogrultusunda calisma belirli arastirma
sorular1 ve hipotezler iizerine yapilandirilmistir. Aragtirma
sorular1 su sekildedir: (1) Matematik kaygisi, matematikte
caba ve azim, 6gretmen destegi ve sosyoekonomik durum
degiskenlerinin matematik basaris1 tizerindeki etkileri
cinsiyete gore farklilik gostermekte midir? (2) Matematik
Ogretmeni destegi ile sosyoekonomik durum, matematik
kaygst ile ¢aba ve azim degiskenlerinin matematik bagsarisi
tizerindeki etkilerinde aracilik rolii iistlenmekte midir? Bu
arastirma kapsaminda test edilen hipotezler ise su
sekildedir: (H1) Matematik kaygisi, matematikte ¢aba ve
azim, matematik Ogretmen destegi ve sosyoekonomik
durum degiskenlerinin matematik basarisi {izerindeki
etkileri gore  farklilagsmaktadir. (H2)
Sosyoekonomik durum ve &gretmen destegi, matematik

cinsiyete

760
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kaygisi ile ¢aba ve azmin matematik basarisi iizerindeki
etkilerinde aracilik rolii tistlenmektedir.

2. Yontem
2.1. Desen

Aragtirmada ilk olarak PISA 2022 Tiirkiye ornekleminin
sosyoekonomik durum (ESCS), matematik kaygis:
(ANXMAT), matematik o6gretmeni destegi (TEACHSUP),
matematikte caba ve azim (MATHPERS) degiskenlerinin
matematik basarisini farkli cinsiyetteki 6grencilerde ne
sekilde yordadig: iliskisel desenlerden c¢oklu dogrusal
regresyon ile incelenmistir. Regresyon ¢6ziimlemesi,
bagimli degisken ile bagimsiz degiskenler arasindaki
iliskinin matematiksel modellerle agiklanarak baglantilar
seklinde  Ozetlenmistir  (Alpar, 2021).
ikinci olarak, matematik kaygis1 ile

bulunmasi
Aragtirmada
matematikte caba ve azim degiskenlerinin matematik
basaris1 ile iligkilerinde sosyoekonomik durum ve
matematik 6gretmeni desteginin aracilik rolii, yol analizi
kullanilarak incelenmistir. Yol analizi sayisal degiskenler
arasindaki  yapisal
degiskenlerin bagimli degiskenler {izerindeki toplam
etkilerinin ne kadarinin dogrudan ya da dolayl oldugunu
gosteren bir yontemdir (Karakaya ve Alpar, 2021).
Olusturulan yol analizi modeli araciigiyla degiskenler
arasindaki iligkiler incelendiginden, arastirma iliskisel
arastirma tiirli kapsaminda gerceklestirilmistir. Iliskisel
arastirma tiirii, degiskenler arasindaki iligskinin yoniinii ve
giiclinii ortaya koymay1 amaclar (Biiyiikoztiirk, 2015).

iliskiyi ~ kestirmek ve

bagimsiz

2.2. Orneklem

PISA 2022 Tiirkiye uygulamasinn evrenini Tiirkiye
genelinde 15 yasini doldurmus, 16 yasini ge¢memis ve en
az 7 yil 6rgiin egitime devam eden yaklagik 933.400 6grenci
olusturmaktadir (OECD, 2024). Arastirmanin 6rneklemini
ise Tiirkiye'nin 60 ilinden, farkl tiirlerdeki (Anadolu lisesi,
fen lisesi, sosyal bilimler lisesi, Anadolu giizel sanatlar
lisesi, cok programli Anadolu lisesi, Anadolu imam hatip
lisesi, mesleki ve teknik Anadolu lisesi) 196 okulda egitim
gormekte olan 15 yasindaki 7250 dgrenci olusturmaktadir.
Orneklem, OECD tarafindan onerilen standartlara uygun
olarak iki tabakali ornekleme yontemi ile
belirlenmistir. Birinci asamada okul Ornekleminin
belirlenmesi icin okul tiirii, Istatistiki Bolge Birimleri
Siniflamasi (IBBS) Diizey 1, okulun idari bigimi, okulun
konumu ve cinsiyet dagilimi tabakalar1 kullanilmuigtir.
Tkinci asamada ise segilen okullarda uygulamaya katilacak
olan 6grenciler segkisiz olarak belirlenmistir (MEB, 2024).

asamal

2.3. Islem

Bu arastirmada kullanilan veriler, OECD tarafindan
yuriitiilen PISA 2022 uygulamasmna ait Tiirkiye
ornekleminden elde edilmistir. Uygulama belirlenen
okullarda 15 yas grubundaki 6grencilere yonelik olarak
bilgisayar araciligryla
gerceklestirilmistir. OECD’nin

testler ve anketler

Veri toplama

temelli
stireci,

standart protokolleri dogrultusunda yiiriitiilmiis olup,
arastirmaci dogrudan veri toplamamustir.

2.4. Veri Toplama Araglar
2.4.1. PISA 2022 veri toplama stireci

Aragtirmada OECD tarafindan internet ortaminda erigime
sunulan PISA 2022 veri tabarmi kullanilmistir. PISA 2022
Tiirkiye uygulamasina dahil olan 6grenciler, iki saat siiren
biligsel test oturumlarina katilmig; ardindan 35 dakikalik
O0grenci anketlerine cevap vermislerdir.
ogrencilerin kendisi, ailesi ve evi ile ilgili sorular; hayatlar

Bu ankette

hakkindaki diisiinceleri, okula yo&nelik tutumlar1 ve
O0grenme siireglerine yonelik sorular yer almaktadir.
Arastirmada, Ogrencilerin matematik okuryazarlik test
puanlari, matematik kaygisi (ANXMAT), matematikte gaba
ve azim (MATHPERS), matematik Ogretmeni destegi

(TEACHSUP) ve sosyoekonomik durum (ESCS)
degiskenlerine iliskin anket yanitlar1 ile cinsiyet
(ST004D01T) degiskeni analizlere dahil edilmistir.

Tiirkiye’ye ait tiim veriler, PISA tarafindan belirlenen
teknik standartlar1 karsilamis ve raporlama icin uygun
goriilmiistiir (MEB, 2024).

Calismanin bagimli degiskeni olan matematik basarisinin
bir gostergesi olarak her bir katilimc1 6grencinin PISA 2022
matematik basari puanlar1 10 olast deger seklinde
(PVMATHO01-PVMATHI10) rapor edilmistir. Olas1 deger
metodolojisi, her bir katilimci iilkenin verilerinden tahmin
edilen Ortiik regresyon modellerini kullanarak, her bir alan
i¢in tek bir nokta tahmini yerine her bir 6grenci icin birden
fazla olasilik degerleri olusturur (OECD, 2024). Teste
verilen yanitlara gore matematik puanlarinin kestirimi
Madde Tepki Kurami kullanilarak yapilmistir. Bunun
yaninda sosyoekonomik statii, matematik kaygisi,
matematik 6gretmeni destegi, matematikte ¢aba ve azim ve
degiskenleri bagimsiz degiskenlerdir. PISA
uygulamasinda degiskenlerin yer aldig1 anket sorulari
Madde Tepki Kurami kullanularak oOlgek puanlarma
donistiirilmiistiir.

cinsiyet

2.5. Veri Analizi

Verilerin analizi siirecinde, yapisal iligkilere gecilmeden
once matematik kaygisi, matematikte ¢aba ve azim ile
matematik 6gretmeni destegi gizil degiskenlerinin kiz ve
erkek Ogrenciler i¢in ayni sekilde Olgiiliip 6l¢lilmedigini
belirlemek amaciyla 6l¢me degismezligi analizleri R-lavaan
paketi kullanilarak gerceklestirilmistir. Tiim modeller,
ordinal maddeler i¢in uygun olan WLSMV kestiricisi
kullanilarak tahmin edilmistir (Brown, 2015; Rosseel, 2012).
Bu kapsamda cinsiyete gore yapisal degismezlik, metrik
degismezlik, oOl¢ek degismezligi ve kati degismezlik
¢ok gruplu faktor
cercevesinde test edilmistir (Vandenberg ve Lance, 2000).
Oleme degismezligi asamalar1 (yapisal, metrik, olgek ve
kat1 degismezlik) arasindaki model-veri uyumunu
degerlendirmek amaciyla y2 RMSEA (< .08), SRMR (< .08),
CFI (= .95) ve TLI (= .95) uyum indeksleri ile asamalar

diizeyleri, dogrulayici analizi
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arasindaki farklar1 yansitan ACFI degerlerinin mutlak
biytikligli dikkate almmistir (Chen, 2007; Cheung ve
Rensvold, 2002; Schermelleh-Engel ve digerleri, 2003).

Arastirmada PISA 2022 Tiirkiye uygulamasindaki
sosyoekonomik statii, matematik kaygisi, 6gretmen destegi
ve cinsiyet bagimsiz degiskenlerinin matematik basaris
bagimli degiskeni {izerindeki etkilerini 6l¢mek icin ¢oklu
dogrusal regresyon analizi kullanilmistir. Verilerin analizi
icin IDB Analyzer yazilimi kullanilmistir. IDB Analyzer
yazilimi genis 6l¢ekli test verilerinde 6rneklem agirliklarimni
ve olasi degerleri dikkate alarak analiz yapabilen bir
program (Arikan ve digerleri, 2020) olmasi sebebi ile tercih
edilmistir. PISA 2022 verisinde 6grenci diizeyi 6rneklem
agirhiklar1 igin Final Trimmed Nonresponse Adjusted
Student Weight (W_FSTUWT) kullanilmistir. Analizlerde
standart hatalar, PISA'min ¢ok asamali Ornekleme
tasarimma uygun olarak replikasyon agirliklar

(W_FSTR1-W_FSTR80) kullanilarak elde edilmistir.

Bu ¢alismada degiskenler arasindaki dogrudan ve dolayh
etkiler yapisal esitlik modellemesi (SEM) kullanularak
incelenmistir. Dolayl etkilere iliskin yorumlar, Hayes'in
(2013, 2018) aracilik analizine iliskin kavramsal yaklasimi
dogrultusunda yapilmis; dolayli etkinin istatistiksel olarak

anlamli oldugu ve dogrudan etkinin anlamliligmi
korudugu durumlar yar1 (kismi) araciik olarak
degerlendirilmistir.  Dolayli  etkilerin istatistiksel

anlamliligl, PISA verilerinin karmasik 6rnekleme yapisi
dikkate alinarak Jackknife replikasyon agirliklariyla elde
edilen tasarima duyarl standart hatalara dayal1 %95 gitiven
araliklarinin (%95 CI) sifir1 igerip igermemesine gore
belirlenmistir (Asparouhov ve Muthén, 2010; OECD, 2014;
Rubin, 1987).

Matematik kaygis1 ile matematikte ¢aba ve azim
degiskenlerinin sosyoekonomik
Ogretmeni destegi degiskenleri araciligi ile matematik

bagarisint etkileme durumlarint incelemek tiizere, SEM

statli ve matematik

analizlerinin ylriitilmesinde R-lavaan paketi
kullanilmistir. R-lavaan paketi, SEM literatiiriinde &nerilen
parametrik ~ tahmin  siireglerinin, dolayli  etki

hesaplamalarinin ve model uyum indekslerinin dogrudan
uygulanmasima olanak tanimaktadir (Rosseel, 2012). Bu
yaklasim sayesinde yapisi
tanimlanmus, aracilik iligkileri actk¢a test edilmis, dolayl
etkiler hesaplanmis ve robust standart hatalara dayali
parametre kestirimleri ve test istatistikleri raporlanmaistir.
SEM analizinde PISA'nin karmagsik ornekleme yapisin
dikkate almak amaciyla, lavaan.survey paketi kullanularak
orneklem agirliklart (W_ESTUWT) ve tekrar agirliklarn
(W_FSTR1-W_FSTR80) modele entegre edilmistir. PISA
verilerinde matematik bagarisini temsil eden PVMATHO01-
PVMATHI10 olas1 degerleri igin yapisal esitlik modelleri
her bir olasi deger {izerinden ayr1 ayri kestirilmis; elde
edilen parametre tahminleri ve standart hatalar Rubin
kurallar1 dogrultusunda mitools paketinde yer
MIcombine islevi kullanilarak birlestirilmistir. Bu yaklagim,
PISA metodolojisiyle uyumlu bicimde olas1 degerler

model esnek bicimde

alan

arasindaki belirsizligin analiz sonuclarina yansitilmasini
saglamaktadir.

Kullanilan veri seti coklu dogrusal regresyon analizi ve yol
analizinin gereklilikleri agisindan incelenmistir. ik olarak
veri setinde yer alan kayip veriler belirlenmistir. Bagimsiz
degiskenler arasindaki matematik kaygis1 (ANXMAT)
degiskeninden  191; caba ve azim
(MATHPERS) degiskeninden 7; Ogretmen destegi
(TEACHSUP) degiskeninden 33 eksik veri bulunmustur.
Eksik verilerin rastgele olup olmadigm test etmek
amacryla Little'in MCAR testi uygulanmis ve sonuglar
(x*=22.022, df=16, p=.142) eksik veri mekanizmasinin MCAR
oldugunu (p>.05), dolayisiyla kayip veri Oriintiisiiniin
tamamen yansiz oldugunu gostermistir (Tabachnick ve
Fidell, 2013). Bu ¢alismada eksik veri, PISA'nin resmi analiz
ilkelerine uygun olarak tasarim temelli yontemlerle ele
almmustir. PISA uygulamalarinda 6grenci basarilarinin
olasi degerler ile temsil edilmesi ve bu calismada
PVMATHO01-PVMATHI10 degerlerinin  Rubin
kurallar1 kullanularak birlegtirilmesi, analiz stirecinde ek bir

matematikte

olas1

¢oklu atama yontemine ihtiya¢ duyulmamistir. PISA
regresyon analizleri i¢in kullanilan IDB Analyzer, karmasik
ornekleme tasarimma uygun bigimde,
Ornekleme tasariminin bir parcasi olarak ele alir ve
replikasyon (W_FSTUWT ve W_FSTR1-
W_FSTR80) araciigiyla dogru standart hata tahminleri
tretir (International Association for the Evaluation of
Educational Achievement, 2022; OECD, 2009, 2024). Bu
nedenle IDB Analyzer’da tasarim agirlikli hata hesaplama
siireci eksik yanitlar1 otomatik olarak biitiinlestirir. R
ortaminda yiiriitiilen yapisal esitlik modeli analizlerinde,
matematik kaygisi, caba ve azim ve matematik 6gretmeni
destegi degiskenlerinde gozlenen eksik veriler Full
Information Maximum Likelihood (FIML)
kullanilarak model igerisinde ele alinmistir. Bu yaklasim
gozlemler analiz dis1
orneklemden yararlanilmis ve eksik verilerin rastgele kayip

eksik veriyi

agirliklar

yontemi

sayesinde, birakilmadan tim
(MAR) varsayimi altinda olusturabilecegi yanliliklar en aza
indirilmistir (Enders, 2010; Little ve Rubin, 2019). Ug
degerlere bakildiginda; degiskenlere ait standartlastirilmis
Z puanlar1 incelenmis ve |z|> 4.0 olan herhangi bir deger
Genig Orneklemlerde (17>100)
normal dagilim i¢in, Z puani aralig1 |z|>4.0 olarak kabul
edilmistir (Cokluk ve digerleri, 2018). Bunun yaninda,
arastirmada normal dagilimin belirlenmesi i¢in tim
degiskenlerin carpiklik ve basiklik katsayilar1 incelenmis
ve degerlerin 11.961’dan kiiciik oldugu goriilmiistiir.
Carpiklik ve basiklik degerlerinin %1 giiven aralig1 icin
istatistik deger araliginin +1.96 olmasi beklenmekteyken
(Tabachnick ve Fidell, 2013) ¢arpiklik ve basiklik degerleri
+2 ile -2 araligindaki olan verilerin de normal dagilim
gosterdigi kabul edilmektedir (George ve Mallery, 2010).
Bu durumda aragtirmada kullanilan veri setinde bulunan
degiskenlerin normal dagilim gosterdigi
ulasilmistir. Degiskenlere iliskin ¢arpiklik ve basiklik
katsayilar1 ve betimsel istatistik verileri Tablo 1’de
verilmektedir.

olmadigr goriilmiistiir.

sonucuna
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Tablo 1.

PISA 2022 Tiirkiye 6rnekleminde degiskenlere iliskin betimsel istatistikler

Degiskenler N Ort. Min Max Carpiklik Basiklik SH
Matematik Basarisi 7245 455.30 89.30 240.90 751.80 27 -49 1.04
Sosyoekonomik Durum 7245 -1.18 1.17 -5.35 2.86 21 -.58 .02
Matematik Kaygist 7059 .60 1.22 -2.40 2.64 -19 12 .01
Matematikte Caba ve Azim 7069 -13 1.06 -3.13 2.83 .05 1.01 .01
Matematik Ogretmeni Destegi 7129 -24 1.13 -2.91 1.56 -11 -14 .01

Not. N: Gozlem Sayisi; Ort.: Aritmetik Ortalama; SS: Standart Sapma; Min: Minimum; Max: Maksimum; SH: Standart Hata.

Degiskenler arasindaki ¢oklu dogrusallik durumu; bagiml
ve bagimsiz degiskenler arasinda hesaplanan korelasyon
degerleri, degiskenlere iliskin tolerans ve varyans artig
faktorii (VIF) degerleri ile incelenmistir. Elde edilen veriler
Tablo 2 ve Tablo 3'te gosterilmektedir.

Tablo 2.

Degigkenler arasindaki korelasyon katsayilar:

Tablo 3.

Degiskenlere iligkin tolerans ve VIF degerleri

Degiskenler Tolerans VIF
Sosyoekonomik Durum 99 1.00
Matematik Kaygis1 91 1.09
Matematikte Caba ve Azim .87 1.14
Matematik Ogretmeni Destegi 94 1.06

) @ ®G) @ 06

Matematik Bagaris1 (1) 1

Sosyoekonomik 36** 1
Durum (2)
Matematik Kaygis1 (3) -.13** - 1
.05**
Matematikte Caba ve .17** 05% =28 1
Azim (4)
Matematik Ogretmeni -.01 -02  -10% 23% 1

Destegi (5)

Not. p<.05% p<.01**; p<.001***.

Degiskenler arasindaki korelasyonlarin incelenmesinde .00
ile .30 arasindaki korelasyonlar diisiik; .30 ile .70 arasindaki
korelasyonlar orta; .71 ve tizeri korelasyonlar yiiksek
iligkinin olarak yorumlanmaktadir
(Buiytikoztiirk, 2015). Bunun yaninda, r>.90 diizeyindeki
korelasyonlar probleminin isaretidir
(Cokluk ve digerleri, 2018). Sosyoekonomik durum ile
matematik basarisi degiskenleri arasindaki korelasyon (.36)

gostergesi

¢oklu baglant1

Tablo 2’de verilen en yiiksek korelasyondur ve orta diizey

korelasyon olarak yorumlanir. Tablo 2’de verilen
korelasyon sonuglarina gore bagimsiz degiskenler
arasindaki  korelasyonlar .90 degerinden  diisiik

oldugundan ¢oklu dogrusallik problemi bulunmadig:
goriilmektedir.

Not. VIF: Variance Inflation Factor

Tablo 3’te verilen tolerans degerlerinin .10’dan biiyiik
oldugu; VIF degerlerinin ise 2'den kiigiik oldugu
goriilmektedir. VIF degerinin 5 ya da 10'un {izerinde
olmasi gliglii ¢oklu baglantinin bir gostergesi olarak
belirtilmistir (Alpar, 2021). Elde edilen tolerans ve VIF
degerleri ile degiskenler arasinda c¢oklu dogrusallik
problemi olmadifi sonucuna ulasimistir. PISA 2022
Tiirkiye 6rnekleminden olusan veri seti ¢oklu dogrusal
yapilmas: icin = gereklilikleri

regresyon  analizinin

karsilamistir.
3. Bulgular

Bu c¢alismada, yapisal analizler gergeklestirilmeden &nce
ol¢me degismezliginin farkli cinsiyet gruplart agisindan
saglanma durumu degerlendirilmistir. Matematik kaygisy,
matematikte ¢aba ve azim ile matematik 6gretmeni destegi
gizil degiskenlerinin kiz ve erkek 6grenciler arasinda 6lgme
degismezligi, c¢ok gruplu dogrulayica faktdr analizi
kullanilarak test edilmis, elde edilen bulgular Tablo 4’te

sunulmustur.
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Tablo 4.

Cinsiyete gore dlcme degismezligine iliskin uyum indeksleri
Model X2 sd xAdf RMSEA SRMR TLI CFI ACFI
Yapisal 2558 232 11.0 .05 .07 .95 .96 -
Metrik 2711 246 11.0 .05 .07 .95 .96 .002
Olgek 2649 264 10.0 .05 .07 .96 .96 .001
Kat1 2761 276 10.0 .05 .07 .96 .96 .002

Not. x2: Ki-Kare Uyum istatistigi; sd: Serbestlik Derecesi; x?/sd: Normalize Edilmis Ki-Kare; RMSEA: Root Mean Square Error Of Approximation;
SRMR: Standardized Root Mean Square residual; TLI: Tucker-Lewis Index; CFI: Comparative Fit index; ACFI: Change in Comparative Fit index.

Yapisal degismezlik modeline iliskin uyum indeksleri
incelendiginde, modelin her iki grupta da iyi diizeyde
uyum verdigi goriilmektedir (RMSEA=.055, SRMR=.071,
TLI=.956, CFI=.963). Yapisal ve metrik modeller arasindaki
karsilastirmada ACFI degerinin .002 oldugu belirlenmis, bu
degerin .01 esik degerinin altinda kalmasi nedeniyle metrik
degismezligin saglandigl sonucuna ulasilmistir. Metrik
degismezlik modeline ait uyum indekslerinin de kabul
edilebilir diizeyde oldugu goriilmektedir (x?/sd=11.00,
RMSEA=.055, SRMR=.073, TLI=956, CFI=961). Olcek
degismezligi asamasinda, metrik ve Olgek degismezligi
modelleri arasindaki ACFI degerinin .001 oldugu ve .01 esik
degerinin altinda kaldig1 belirlenmistir. Bu bulgu, 6lcek
saglandigimi  gostermektedir.  Olgek
degismezligi modeline ait uyum indeksleri de kabul
edilebilir diizeydedir (x¥sd=10.00, RMSEA=.053,
SRMR=.071, TLI=.961, CFI=.962). Son asama olan kati
degismezlik analizinde ise Olgek ve kati degismezlik
modelleri ACFI degerinin .002 oldugu
goriilmiistiir. Bu degerin .01 esik degerinin altinda kalmas,

degismezliginin

arasindaki

kat1 degismezligin de saglandigini gostermektedir. Kati
degismezlik modeline ait uyum indeksleri incelendiginde,
modelin kabul edilebilir uyum verdigi belirlenmistir
(x%sd=10.00, RMSEA=.053, SRMR=.073, TLI=961,
CFI=.960).

Sonug olarak, ¢ok gruplu dogrulayici faktor analizi ile elde
edilen bulgular dogrultusunda ACFI<.01 olgiitii ve uyum
iyiligi indeksleri (RMSEA<.08, SRMR<.08, TLI>.95, CFI>.95)
birlikte  degerlendirildiginde,
matematikte ¢aba ve azim ile matematik 6gretmeni destegi

matematik  kaygisi,

Tablo 5.

Degiskenlerin cinsiyete gore regresyon analizi sonuclar

gizil degiskenlerinin kiz ve erkek 6grenciler arasinda tam
Ol¢me degismezligi sagladig: belirlenmistir.

Olcme degismezliginin saglandiginin belirlenmesinin
ardindan, bu kisimda arastirmanin alt amaglarina yonelik
elde edilen bulgular verilmistir. {lk olarak; PISA 2022
Tiirkiye verileri ile yapilan ¢alismada sosyoekonomik
durum, matematik kaygisi, matematik ogretmeni destegi
ile matematikte ¢aba ve azim degiskenlerinin 6grencilerin

matematik basarilarin1  yordama diizeylerinin farkh
cinsiyetteki Ogrenci gruplarinda nasil degistiginin
belirlenmesi amaglanmistir. Bagimli  bir degiskeni

yordayan bagimsiz degiskenlerin incelenmesi icin ¢oklu
regresyon analizi kullanilmistir. IDB programu ile yapilacak
¢oklu dogrusal regresyon analizinin ¢iktisinda gruplarin
ortalamalar1 arasindaki fark ¢ degeri olarak verilmektedir.
kabul
t-testi

Grup ortalamalar1 arasindaki farkin anlamh
edilebilmesi  icin, %95 giliven araliginda
uygulandiginda £ | 1,96 | olmasi (Hair ve digerleri, 2019)
gerekmektedir. Regresyon modellerinde degiskenlerin
modele yaptig1 katkiy1 degerlendirmek amaciyla Cohen’in
(1988) f* etki biyiikliigli degerleri incelenmistir. Bu
siniflandirmaya gore f? etki biiyiikliigii .02 ile .14 arasi
kiiciik, .15 ile .34 aras1 orta ve .35 ve iizeri biiyiik etki olarak
degerlendirilmektedir. Bu cercevede, calismada kiz ve
erkek dgrenciler icin kurulan regresyon modellerinde her
bir degiskene ait f2 degerleri hesaplanmis ve degiskenlerin
matematik basarisina katkilar1 bu simmiflamaya gore
degerlendirilmistir. Orneklem agirhiklandirma ve olasi
degerler dikkate alinarak elde edilen sonuglar Tablo 5’te
verilmistir.

Kiz Ogrenciler Erkek Ogrenciler
Degiskenler B B t 12 B B t 12
Sosyoekonomik Durum 24.98 .34 15.46** 14 27.03 34 16.97** 141
Matematik Kaygisi -7.79 -10 -5.17% .01 -3.30 -.04 -2.33* .003
Matematikte Caba ve Azim 14.97 17 8.55** .03 11.86 14 742% 022
Matematik Ogretmeni Destegi -5.54 -07 -3.14* .01 -2.14 -.03 -1.41 .001

Not. B: Standartlagtirllmamig Regresyon Katsayisi; 3: Standartlastirilmis Regresyon Katsayisy; t: t degeri; f2: Cohen’in Etki Biiytikliigii; p<.05%, p<.01%,

p<.001**
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Tablo 5 incelendiginde, sosyoekonomik durum kiz
ogrencilerde (t=15.46; p<.01) ve erkek 6grencilerde (+=16.97;
p<.01) olmak {izere; sosyoekonomik durum kiz ve erkek
ogrencilerde matematik performansinin anlamli  bir
yordayicist olarak bulunmustur. Matematik kaygisi kiz
ogrencilerde (=-5.17; p<.01) ve erkek 6grencilerde (t=-2.33;
p<.05) olmak {izere; matematik kaygis1 kiz ve erkek
Ogrencilerde matematik performansinin  anlamli  bir
yordayicisi olarak bulunmustur. Matematikte ¢aba ve azim
kiz ogrencilerde (t=8.55; p<.01) ve erkek Ogrencilerde
(t=7.42; p<.01) olmak iizere; matematikte ¢aba ve azim kiz
ve erkek Ogrencilerde matematik performansinin anlamh
bir yordayicisi olarak bulunmustur. Matematik 6gretmeni

destegi kiz Ogrencilerde (t=-3.14; p<.01) ve erkek
ogrencilerde (t=-1.41; p>.05) olmak {izere; matematik
Ogretmeni  destegi kiz  Ogrencilerde  matematik
performansinin = anlamli  bir  yordayicist  olarak
bulunmugken erkek ogrencilerde matematik
performansinin = anlamli  bir  yordayicist  olarak
bulunmamugtir.

Cohen’in  (1988) smiflamasina gore degiskenlerin

matematik basarisim1 agiklamadaki etki biiyiikliikleri
incelendiginde; sosyoekonomik durumun hem kiz (f=.146)
hem erkek 6grencilerde (f>=.141) kiigiik-orta etki arasinda,
orta etkiye ¢ok yakin bir biiyiikliikte oldugu goriilmiistiir.
Matematikte ¢aba ve azim degiskeni hem kizlarda (f>=.032)
erkeklerde (f=.022) kiiciik diizeyde etki
gostermistir. Buna karsin kiz 0Ogrencilerde matematik
(=.014) ve Ogretmen destegi (f=.012)
degiskenlerinin etki biiyiikliikleri oldukga diisiik diizeyde
kalmis; kiiciik fakat zayif etkiler iiretmistir.  Erkek
ogrencilerde matematik kaygis1 (f>=.003) ihmal edilebilir
diizeye yakin (t=-2.33; p<.05) etki
gostermistir. Bu bulgular, modelde en anlamli katkmnin
sosyoekonomik durum degiskeninden geldigini, diger
degiskenlerin ise matematik basarisini agiklamada gorece
sinirli bir etki sundugunu gostermektedir.

hem de

kaygisi

ancak anlaml

Arastirma kapsaminda olusturulan regresyon modelinin
matematik performansina iligkin varyanst ne kadar
agiklayabildigine iliskin R? degerleri ise Tablo 6'da
verilmistir. Tablo 6 incelendiginde sosyoekonomik durum,
matematik kaygisi, matematik Ogretmeni destegi ile
matematikte ¢aba ve azim degiskenlerinin 6grencilerin
matematik performanslarin1 agiklama diizeyinin kiz
ogrencilerde %18, erkek &grenciler de ise %15 oldugu
goriilmektedir. Bu sonuca dayali olarak kiz 6grencilerde
incelenen bagimsiz degiskenlerin
performanslarini yordama giiciiniin erkek 6grencilere gore
%3 daha fazla oldugu soylenebilir.

matematik

Tablo 6.

Degiskenlerin matematik basarisini agiklama diizeyine iliskin R?
degerleri

Cinsiyet R? Std.R? SH [4
Kiz 18 18 .01 01
Erkek 15 .15 .01 .02*

Not. R% Aciklanan Varyans Orani; Std. R% Standartlastirilmis Aciklanan
Varyans; SH: Standart Hata;
p: Anlamlilik Diizeyi. p<.05%, p<.01%, p<.001**.

Aragtirmanin bir diger alt amaci; “PISA 2022 Tiirkiye
verileri ile yapilan calismada matematik kaygist ve
matematikte ¢aba ve azim degiskenleri matematik
Ogretmeni destegi ve sosyoekonomik durum degiskenleri
araciligl ile matematik basarismni etkilemekte midir?”
Bu dogrultuda Sekil 1'de

olusturulan aracilik modeli gosterilmektedir.

sorusuna yanit bulmaktir.

Sosyoekonomik
Durum

Matematik Kaygisi

Matematik Basaris

Caba ve Azim

Ogretmen Destegi

Sekil 1. Matematik bagsarisini kestirmeye yonelik olusturulan yol
analizi modeli

Olusturulan yapisal model, R-lavaan paketi kullanilarak
iligkin
istatistikler elde edilmistir. Hesaplanan uyum indeksleri ile
literatiirde Onerilen siir degerleri (Brown, 2015; Hooper ve
digerleri, 2008; MacCallum ve digerleri, 1996; Sencan, 2005;
Siimer, 2000; Tabachnick ve Fidell, 2013; Thompson, 2004)
Tablo 7’de karsilagtirmali olarak sunulmaktadir.

analiz edilmis ve modelin uyumuna temel
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Tablo 7.

Yol analizine iligkin uyum indeksleri

Uyum Indeksleri Iyi Uyum Kabul Edilebilir Uyum Model Indeksleri
\? - B 464

p - - .03

df - - 1.00

xdf .00 < x%/df<2.00 2.00 < x?/df<8.00 4.64

RMSEA .00 <RMSEA <.05 .05 <RMSEA < .08 .01

CFI .95 <CFI<1.00 .80 <CFI<.95 .99

SRMR .00 SMRM < 0.05 .05 <SRMR <.08 .004

TLI 95 <TLI<1.00 90 <TLI<.95 .99

Not. x2 Ki-Kare Uyum Istatistigi; p: Anlamlilik Diizeyi; df: Serbestlik Derecesi; x?/df: Normalize Edilmis; Ki-Kare; RMSEA: Root Mean Square
Error of Approximation; CFI: Comparative Fit Index; SRMR: Standardized Root Mean Square Residual; TLI: Tucker—Lewis Index.

Tablo 7’de yer alan yol analizine ait uyum indeks
degerlerine gore x?=4.64, y?/df=4.64, p<.05 ve x?%df oraninin
5’ten kiiciik oldugu goriilmiistiir. Kurulan yol modelinde
gizil degisken bulunmamasi ve yapisal yollarin tam olarak
tanimli olmasi nedeniyle model neredeyse tam
belirlenmistir. Bu nedenle 2 testinin serbestlik derecesi
literatiirde belirtildigi gibi diisiik (df=1) ¢ikmustir (Bollen,
1989; Kline, 2016). x%df oran1 5'e kadar olan oranlar yeterli
uyum olarak kabul edilmektedir (Cokluk ve digerleri,
2018). Bu durumda elde edilen x?%df oran1 modelde kabul
edilebilir  bir koymaktadir. Model
uyumunun degerlendirilmesinde 6rneklem biiyiikliigiiniin
X?/df oranini etkilemesi ile karsilasilacak sorunlar: 6nlemek
adina RMSEA, CFI, SRMR, TLI gibi indeksler
gelistirilmistir (Brown, 2015; Sencan, 2005; Tabachnick ve
Fidel, 2013). Giincel SEM literatiiriinde, 6zellikle biiyiik
orneklemler ve robust kestirimler s6z konusu oldugunda,
CFI, TLI, RMSEA ve SRMR'nin daha giivenilir uyum
gostergeleri sundugu belirtilmektedir (Brown, 2015; Kline,
2016). Bu ¢alismada bulunan uyum indeks degerleri
RMSEA=.01, CFI=99, SRMR=.004 ve TLI=.99 olarak
bulunmustur. Uyum indekslerinin iyi uyum gostermesi,
yol analizi modelinin dogrulandigin ortaya koymaktadir.
Matematikte matematik  kaygisi,
sosyoekonomik destegi

degiskenlerinin matematik basarisi {izerindeki dogrudan

uyumu ortaya

caba ve azim,

durum  ve  Ogretmen

ve dolayl etkilerini gosteren yapisal model, R ortaminda
sonucunda elde edilen
standartlastirilmis yol katsayilariyla birlikte Sekil 2’de
sunulmaktadir.

gergeklestirilen  analizler

Matematik -0.05 | Sosyoekonomik
Kaygisi Durum
X
/ \
i -0.06 0.34
/
Fa
/ \\‘
0.04
Y Matematik
/—0.03 Bagsarisi
74 /
o
/
// 0.16 0.05
7
* 4
Caba ve Ogretmen

Azim

Sekil 2. Matematik basarisini yordayan yapisal model ve
standartlagtirilmg yol katsayilar

Yol analizi modelindeki degiskenler arasindaki dogrudan
ve dolayl iligkiler asagida verilen Tablo 8de yer
almaktadir.
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Tablo 8.
Matematik basarisini yordayan degiskenlere iliskin yol analizi etki katsayilar:
B B t SH %95 CI

Caba ve Azim — Sosyoekonomik Durum .04 .05 3.21% .01 [.018, .074]
Kaygi — Sosyoekonomik Durum -05  -05 -4.00* .01 [-.076, -.026]
Caba ve Azim — Ogretmen Destegi .23 .25 15.81* .01 [.215, .276]
Kaygi — Ogretmen Destegi -03 -02 -1.80 .01 [-.050, .002]
Sosyoekonomik Durum — Matematik Basarist .34 26.11 27.79* .01 [24.27,27.95]
Ogretmen Destegi — Matematik Bagarisi -.05 -3.55 -3.41* .01 [-5.58, -1.51]
Caba ve Azim — Matematik Basarisi .16 13.27 12.10* .01 [11.12, 15.42]
Kaygi — Matematik Bagarisi -.06 -5.64 -5.56* .01 [-7.62,-3.65]
Caba ve Azim — Sosyoekonomik Durum— Matematik Bagarisi .01 1.20 3.20% - [.46, 1.94]
Kaygi — Sosyoekonomik Durum— Matematik Basarist -02  -1.33 -3.94* - [-1.99, -.67]
Caba ve Azim — Ogretmen Destegi— Matematik Basarisi .01 -.87 -3.31* - [-1.38, -.35]
Kaygi — Ogretmen Destegi— Matematik Bagarist .001 .08 1.56 - [-.02,.19]

Not. p: Standartlagtirilmis Yol Katsayisi; B: Standartlagtirilmamis Yol Katsayisy; £: t Degeri; SH: Standart Hata; %95 CI: %95 Giiven Araligi. p<.05*

Tablo 8de incelenen araciik etkilerinden biri
matematikte ¢aba ve azim degiskeninin sosyoekonomik
durum aracilig1 ile matematik basarisina etkisidir. Bu
degiskenler  arasindaki iliski ele alindiginda;
matematikte caba ve azim degiskeninden
sosyoekonomik durum degiskenine (=.04, p<.05) ve
sosyoekonomik durum degiskeninden matematik
basaris1 degiskenine (8=.34, p<.05) olan dogrudan etkiler
anlamli bulunmustur. Matematikte ¢aba ve azim
degiskeninin matematik basaris: tizerindeki dogrudan
etkisi (f=.16, p<.05) sosyoekonomik durum degiskeninin
aract degisken olarak eklenmesi sonucunda (=.01, B=
1.20, %95 CI [46, 1.94]) anlamliigimi korumustur.
Dogrudan etkinin araci degisken modele dahil
edildiginde anlamliligin1 korumasi ve dolayli etkinin de
istatistiksel olarak anlamli bulunmasi, sosyoekonomik
durumun s6z konusu iligkide yar1 aracilik rolil
iistlendigini gostermektedir.

Tablo 8de ele alinan bir baska aracilik etkisi
matematikte caba ve azim degiskeninin matematik
Ogretmeni destegi araciligi ile matematik basarisina
etkisidir. Bu degiskenler arasindaki iligki ele
alindiginda; caba ve azim degiskeninden Ogretmen
destegi degiskenine (=23, p<.05) ve 0gretmen destegi
degiskeninden matematik basaris1 degiskenine (f=-.05,
p<.05) olan dogrudan etkileri anlamli bulunmustur.
Matematikte ¢aba ve azim degiskeninin matematik
basarisi degiskenine olan dogrudan etkisi (=.16, p<.05)
Ogretmen destegi degiskeninin araci degisken olarak
eklenmesi sonucunda (=.01, B=-.87, %95 CI [-1.38, -.35])
anlamliigim1  korumustur. Bu bulgular, matematik
Ogretmeni desteginin, matematikte ¢aba ve azim ile
matematik basarist arasindaki iliski {izerinde yar1
aracilik rolii istlendigini gostermektedir.

Tablo 8'de ele alinan bir diger aracilik etkisi; matematik
kaygisinin  sosyoekonomik durum = araciligr ile

matematik basarisina etkisidir. Bu etki ele alindiginda,
matematik kaygis1 degiskeninden sosyoekonomik
durum degiskenine (=-.05, p<.05) ve sosyoekonomik
durum degiskeninden matematik basaris1 degiskenine
(=34, p<05) olan dogrudan etkileri anlamh
bulunmustur. Kaygi degiskeninin matematik basarisi
degiskenine olan dogrudan etkisi (f=-.06, p<.05)
sosyoekonomik durum degiskeninin araci degisken
olarak eklenmesi sonucunda (f=-.02, B=-1.33, %95 CI [-
1.99, -.67]) anlamhiligin1i korumustur. Bu durumda,
sosyoekonomik durum degiskeni, matematik kaygisinin
matematik basarisina etkisini yar1 aracilik ederek
yonlendirmektedir.

Tablo 8'de ele alinan farkl bir aracilik iligkisi; matematik
kaygisinin matematik Ogretmeni destegi araciig: ile
matematik basarisina etkisidir. Bulgular, matematik
kaygisindan 6gretmen destegine giden yolun anlamli
olmadigmi (8=-.03, p>.05); matematik 6gretmeni destegi
degiskeninden matematik basaris1 degiskenine (f=-.05,
p<.05) olan dogrudan etkinin anlamh oldugunu;
ogretmen destegi araciligiyla hesaplanan dolayl etkinin
istatistiksel olarak anlamlilik gostermedigini (f=.001,
B=.08, %95 CI [-.02, .19]) ortaya koymustur. Bu sonug,
Ogretmen desteginin matematik basarisin1  anlaml
yordayan bir degisken olmasina karsin, matematik
kaygisinin basari {izerindeki etkisini agiklayan bir aract
mekanizma olarak islev gormedigine isaret etmektedir.
Baska bir ifadeyle, matematik kaygisinin olumsuz
etkileri ~ Ogretmen  destegi  diizeyi {izerinden
aktarilmamakta; bu etki biiyiik 6l¢iide dogrudan yollar
ve diger degiskenler araciligiyla gerceklesmektedir.

Olusturulan yol analizi modelinden elde edilen
bulgular;  sosyoekonomik durum  degiskeninin,
matematikte caba ve azim ile matematik basarist
arasindaki ve matematik kaygisi ile matematik basarisi
arasindaki iligki {izerinde yari1 aracilik rolii {istlendigini
gostermektedir. Bunun yaninda; matematik 6gretmeni
destegi degiskeninin, matematikte caba ve azim ile
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matematik basaris1 arasindaki iliskide yar1 aracilik rolii
tistlendigi analiz bulgular ile ortaya konulmustur.

4. Tartisma

PISA 2022 Tiirkiye orneklemi kullanularak matematik
basarisina etki eden dogrudan ve dolayl etkileri ortaya
koymayr amaglayan bu c¢alismada ilk olarak;
sosyoekonomik durum, matematik kaygisi, matematikte
¢aba ve azim degiskenlerinin hem kiz hem erkek
O0grencilerin matematik basarisi lizerinde anlamli bir
etkisi oldugu sonucuna varilmistir. Degiskenler
arasindan sosyoekonomik durum matematik basarisini
belirleyen en giiglii faktdr olarak one ¢ikmaktadir.
Matematik kaygis1 6grencilerin matematik basarisini
olumsuz sekilde etkilerken caba ve azim matematikte
basariya ulagsmay1 saglayan kritik faktorlerden biri
olarak degerlendirilmektedir. Bunun yaninda ulasilan
bir diger sonug; matematik Ogretmeni destegi kiz
ogrencilerde matematik basarisini anlamli bir sekilde
etkilemekteyken, erkek Ogrencilerin  matematik
basarisinda anlamli bir etkisi bulunmamuigtir. Bu durum,
ele alinan degiskenlerin erkek ve kiz 6grenciler tizerinde
farkli etkilere sahip olabilecegini gostermektedir.
Arastirmanin ikinci amaci kapsaminda, matematikte
¢aba ve azim ile matematik kaygisinin matematik
basaris1i  iizerindeki  etkilerinde  sosyoekonomik
durumun yar1 aracilik rolii iistlendigi belirlenmistir.
Benzer sekilde, 0gretmen desteginin de matematikte
caba ve azim ile matematik bagarisi tizerindeki etkisinde
yar1 aracilik rolii iistlendigi, ancak 6gretmen desteginin
matematik kaygisi ile matematik basarisi arasindaki
iligkide araci bir rol {istlenmedigi gortilmiistiir.

Bu calismada kiz ve erkek Ogrenciler icin ayri ayri
ylriitiilen regresyon analizlerinden elde edilen etki
biiyiikliikleri incelendiginde, matematik basarisi
yordayan degiskenlerden matematik kaygisi ile ¢caba ve
azim degiskenlerinin her iki cinsiyet grubunda,
Ogretmen destegi degiskeninin ise yalnizca kiz
ogrencilerde kii¢iik diizeyde ve istatistiksel olarak
anlamli etki biiytikliikleri sergiledigi goriilmektedir.
Buna karsin sosyoekonomik durum degiskeninin hem
kiz hem de erkek 6grencilerde kiiciik-orta etki araliginda
ve orta etkiye oldukga yakin bir etki biiyiikliigii ortaya
koymasi, yapisal faktorlerin akademik basar tizerindeki
belirleyici roliinii agitk bigimde ortaya koymaktadir.
Literatiirde de vurgulandig: {izere, bu tiir kii¢iik etki
biiyiikliikleri bireysel diizeyde smurli goriinse dahi,
genis Ogrenci kitlelerine yonelik 6gretim uygulamalar:
ve egitim politikalar1 yoluyla sistematik bicimde hayata
gecirildiginde birikimli ve wuzun vadeli akademik
kazanimlar olusturma potansiyeline sahiptir (Kraft,
2020; OECD, 2019). Matematik basarisinin bireysel
ozellikler, aileye iliskin faktorler, okul baglam1 ve daha
genis toplumsal kosullarin eszamanli ve etkilesimli
etkileri altinda sekillenen ¢ok boyutlu bir yap1 oldugu
dikkate alindiginda, tek bir yordayici degiskenin
matematik basarisina yaptigr katkinin gorece smirh

kalmasi, biiyiik 6lgekli degerlendirmeler baglaminda
beklenen ve PISA metodolojisinin ¢ok boyutlu basari
anlayisiyla uyumlu bir durum olarak degerlendirilebilir
(OECD, 2014).

Matematik Ogretmeni desteginin matematik basaris
tizerindeki etkisi, bir¢ok arastirmada ele alinmis ve farkli
bulgularla ortaya konmustur (Hughes ve digerleri, 2012;
Liu, 2024; Tan ve digerleri, 2025; Tao ve digerleri, 2022;
Woullschleger ve digerleri, 2025). Erkek ve kiz
ogrencilerin  6gretmenleriyle kurduklar iliskilerde
niteliksel farkliliklar yasadigini; bu farkliliklarin da
akademik katilim, 6zgiiven ve basari tizerinde belirleyici
olabildigini (Hamre ve Pianta, 2006); kiz 6grencilerin
Ogretmen destegine daha duyarli oldugunu ve bu
destegi daha yiiksek diizeyde algiladiklarini rapor eden
calismalarmm (Lam ve digerleri, 2012; Malecki ve
Demaray, 2003) bulgular1 bu arastirma bulgular: ile
ortiismektedir. Bununla birlikte, literatiirde aksi yonde
sonuglar belirten c¢alismalara da rastlanmaktadir.
Roorda vd. (2011) tarafindan yiiriitillen c¢alismada
ogretmen desteginin hem kiz hem de erkek 6grenciler
igin 6nemli bir etki yaratti$1;, ancak erkek ogrencilerin
ozellikle olumsuz Ogretmen tavirlarindan daha fazla
etkilendigi; Hughes (2011) tarafindan yapilan ¢alismada
ogretmenle kurulan pozitif iliskilerin, erkek dgrencilerin
smif i¢i katihim ve basari diizeyinde artis sagladig:
bildirilmistir. Dolayisiyla, 6gretmen desteginin kiz ve
erkek Ogrenciler tizerindeki etkisini anlamak i¢in daha
derinlemesine analizlerin yapilmas: ve diger faktorler ile
etkilesimlerinin dikkate alinmasi dnem arz etmektedir.

Alan yazinda sosyoekonomik durum matematik basarisi
iizerinde bir¢ok arastirmada belirleyiciligi ¢nemli bir
faktor olarak belirtilmistir (King ve Trinidad, 2021; Li ve
digerleri, 2021; Wang ve Li, 2014). Sosyoekonomik
durumun matematik bagaris1 tizerindeki etkisi PISA
Tiirkiye verileri ile yapilan c¢alismalar (Aydin ve
digerleri, 2012; Dolu, 2020; Giiler, 2013; Yolsal, 2016) ile
de desteklenmektedir ve sonuglar bu ¢alismanin
bulgular1 ile oOrtiismektedir. Diisiik sosyoekonomik
diizeye sahip c¢ocuklar, okul oncesi donemde dahi
yiiksek sosyoekonomik diizeye sahip akranlarina
kiyasla daha diisiik akademik beceriler sergilemekte ve
orglin egitim siirecinde ogrenme glicligli yasama
agisindan daha yiiksek risk tasiyabilmektedir (Mufez ve
digerleri, 2025). Yiiksek sosyoekonomik diizeydeki
ogrencilerin, akademik basarilarini destekleyecek farkl
sosyal ve kiiltiirel imkanlara sahip olma ve ailelerin
destegi ayricalif1 ile 6grenme siireglerini daha verimli
hale getirerek akademik performanslarini artirma
firsatina sahip oldugu diisiiniilebilir. Yapilan bu ¢alisma
ile hem kiz hem erkek 6grenciler i¢in sosyoekonomik
durumun matematik basarisinin anlamli bir yordayicisi
oldugu sonucuna ulasilmistir. Bunun yaninda,
calismada sosyoekonomik durumun; matematik kaygisi
ile ¢aba ve azim degiskenlerinin matematik basarisi
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tizerindeki etkisinde yar1 araciik rolii iistlendigi
vurgulanmistir.

Literatirde matematikte caba ve azmin matematik
bagarisi tizerindeki etkisi, farkli aragtirmalarda gesitli
bulgularla ele alinmis (Ekmekci ve Serrano, 2022;
Ellington ve Frederick, 2010; Schmerse ve Zitzmann,
2021); ozellikle PISA verilerine dayali ¢alismalar (Chin
ve Xihua, 2008; Kutlu ve digerleri, 2017), caba ve azmin
basariyla anlaml bicimde iligkili oldugunu ve bu diizey
arttikca matematik basar1 puanlarmin da yiikseldigini
ortaya koymustur. Bu bulgularla tutarli olarak, mevcut
calismanin sonuglari ¢aba ve azmin matematik bagarisini
hem dogrudan hem de sosyoekonomik durum ve
0gretmen destegi araciligiyla dolayl olarak yordadigin
gostermektedir. Ogrencilerin gaba ve azim diizeylerinin
matematik  basarisna  etkisinde  sosyoekonomik
durumun anlaml rol oynadig1r (Diemer ve digerleri,
2013; OECD, 2019), caba ve azmin 6gretmen destegiyle
birlikte ele alindiginda basar1 iizerindeki etkisinin
gliclendigi (Wang ve digerleri, 2023), 0Ogretmen
desteginin &grencilerin akademik cabalarinin basariya
doniismesinde 6nemli bir araci oldugu (Wetzel, 2009)
farkli ¢aligmalarla da desteklenmektedir. Sonug olarak,
sosyoekonomik diizeyin sagladigr 6grenme olanaklar:
ve Ogretmen destegi, Ogrencilerin matematikte
gosterdikleri ¢aba ve azmin akademik basariya
doniismesini 6nemli Olgiide etkileyen faktorler olarak
degerlendirilebilir.

Matematik kaygismin matematik basarisi ile olumsuz ve
istatistiksel olarak anlamli bir iliski i¢inde oldugunu
ortaya koyan c¢alismalar bulunmaktadir (Caviola ve
digerleri, 2025; Lau ve digerleri, 2024; Zuo ve digerleri,
2024). Buna karsilik, bazi arastirmalarda matematik
kaygisi ile basar1 arasindaki iliskinin 6zellikle baz1 yas
gruplarinda anlamli  olmadigi rapor edilmistir
(Cargnelutti ve digerleri, 2017; Coban, 2018). Bu
calismadan elde edilen bulgular, matematik kaygisinin
matematik basaris1 ile hem dogrudan hem de
sosyoekonomik durum araciligryla dolayl olarak iligkili
oldugunu  gostermektedir. Bulgular, matematik
kaygisinin  bagariyla  olan  olumsuz iligkisinin
sosyoekonomik agidan dezavantajli gruplarda daha
belirgin olduguna isaret eden ¢alismalarla (del Rio ve
digerleri, 2025), duyussal degiskenlerin akademik basar1
tizerindeki etkisinin sosyoekonomik durumla yakindan
iligkili oldugunu vurgulayan arastirmalarla (Wang ve
Eccles, 2013) ve kaygi diizeyi artttk¢a matematik
basarisinin azaldigini rapor eden PISA verilerine dayal
onceki ¢alismalarla (Chan ve Liem, 2023; Ortega-
Rodriguez, 2025; Xiao ve Sun, 2021) tutarlidir. Giire vd.
(2020) tarafindan PISA 2015 matematik okuryazarligin
etkileyen faktorleri Dbelirlemek {izerine yapilan
calismada, Tiirkiye’de matematik okuryazarligini en ¢cok
etkileyen faktoriin kaygi oldugu ve onemli diger
faktorler arasinda dgretmen ilgisi faktoriiniin oldugu
belirtilerek; 6gretmen desteginin matematik kaygismi

azaltmas ile basariy1 etkiledigi vurgulanmistir. Ancak
bu calismada elde edilen bulgular, matematik kaygisi ile
Ogretmen destegi arasindaki iliskinin istatistiksel olarak
anlamli olmadigmi ve 6gretmen desteginin matematik
kaygisi ile matematik basarisi arasindaki iliskide araci
bir rol iistlenmedigini ortaya koymustur. Bu bulgunun
olas1 agiklamalarindan biri, 6gretmen desteginin PISA
baglaminda ogrencilerin algilarina dayalt olarak
Olctilmesi ve bu alginin, 6grencilerin icsel ve duyussal
bir yapist olan matematik kaygisiyla dogrudan
ortiismemesi olabilir (Eccles ve Wigfield, 2002).
Dolayistyla bu  c¢alismanin  bulgulary, 6gretmen
desteginin matematik basaris1 agisindan onemli bir
faktor oldugunu desteklemekle birlikte, matematik
kaygisini azaltan dogrudan bir mekanizma olarak her
zaman  gosterilemeyebilecegini  vurgulamaktadir.
Matematik kaygis1 ile ilgili yapilacak calismalarin
ogretmen destegi ile sinirh kalmamasi, ayni zamanda
duyussal ve c¢cevresel degisimleri hedefleyen
yaklagimlarla desteklenmesi gerektigi ¢ikarilabilir.

Calismanin bulgularindan bir digeri, sosyoekonomik
durum ile matematikte caba ve azmin matematik
basarisini pozitif yonde anlamli olarak etkiledigi; bunun
yaninda Ogretmen desteginin matematik basarisi
iizerinde negatif yonlii anlamli bir etki katsayisi
sergiledigidir. Ogretmen desteginin akademik olarak
zorlanan, kaygi diizeyi yiiksek veya diisiik performans
gosteren oOgrencilere yoneltildigi cesitli calismalarda
belirtilmektedir (Kosir ve Tement, 2014; Nurmi, 2012).
Ogretmen desteginin matematik basarisiyla iliskisi
incelendiginde, yiiksek destek algis1 her zaman yiiksek
basariya isaret etmeyebilir; tersine 6grencinin mevcut
basar1 diizeyinin diisitk olmasi nedeniyle daha fazla
destege ihtiya¢ duydugunu yansitabilir. Boyle bir
durumda 6gretmen destegi ile basar1 arasinda gézlenen
negatif iliski, destegin basariy1r diisiirdiigii anlamina
gelmeyip, diisiik basariya verilen reaktif bir yaniti
yansitiyor olabilir. Ayrica modele matematik kaygist ve
sosyoekonomik durum gibi degiskenler dahil
edildiginde, ogretmen desteginin paylastig1 pozitif
varyans temizlenerek katsaymin negatiflesmesi
suppression etkisine (MacKinnon ve digerleri, 2000)
isaret ediyor olabilir. Dolayisiyla 6gretmen desteginin
matematik basaris1 ile iligkisi Ogrencilerin duyussal
Ozellikleri ve Ogrenme baglami dikkate almarak
degerlendirilmelidir.

Bu c¢alismadan elde edilen bulgular, Tiirkiye'de
matematik  basarisi1  artirmaya  yonelik  egitim

biligsel kazanimlara
kalmamasi gerektigini
gostermektedir. Sosyoekonomik durumun matematik
basarisi tizerindeki belirleyici etkisi, Milli Egitim
Bakanlig1 tarafindan yiiriitiilen dezavantajli bolgeleri
destekleyici politikalarin 6nemini bir kez daha ortaya
koymaktadir. Bu baglamda, sosyoekonomik agidan
dezavantajli  okullara yonelik akademik destek

politikalarmin yalnizca
odaklanmakla smurl
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programlarinin, 6grenme materyallerine erisimin ve
okul temelli kaynaklarin giiclendirilmesi, matematik
bagarisindaki  esitsizliklerin  azaltilmasma  katk:
saglayabilir.

Matematik kaygisi, caba ve azim ile 6gretmen destegi
gibi duyussal degiskenlerin kiiciik fakat anlamli etkiler
tretmesi, Ogretmen egitimi ve mesleki gelisim
programlarinda bu alanlara daha fazla agirlik verilmesi
gerektigine isaret etmektedir. Ozellikle 6gretmen
adaylarmnin ve gorevdeki Ogretmenlerin, matematik
kaygisint azaltmaya yonelik smif ici stratejiler,
Ogrencilerin ¢aba ve azmini destekleyen Ogretim
yaklagimlar1  ve  destekleyici  Ogretmen-6grenci
etkilesimleri konusunda giiclendirilmesi, uzun vadede
Ogrenci basarisini artirabilecek uygulamalar arasinda
degerlendirilebilir. Bu dogrultuda &gretmenlere
matematik O0gretiminde sosyal ve duyussal boyutlar
kapsayan nitelikli hizmet ic¢i egitimlerin sunulmasi
Onerilmektedir.

Calismanin alana Onemli katkilarindan biri, PISA
metodolojisiyle uyumlu analitik yaklasimin agik ve
sistematik bi¢imde uygulanmasidir. Analiz siirecinde,
orneklem agirliklary, replikasyon agirliklari ve olasi
degerler dikkate alinarak matematik basarisini yordayan
degiskenler arasindaki dogrudan iligkiler tasarima
duyarli bigimde incelenmistir. Bunun yani sira,
degiskenler arasindaki iligkilerin yalnizca tek yonlii
etkilerle smirli olmadigr varsayimindan hareketle,
dolayli iligkiler ve aracilik yapilar1 da analize dahil
edilmis; bu sayede sosyoekonomik ve duyussal
faktorlerin matematik basaris1 iizerindeki etkilesimli
etkileri buitlinctiil bir ¢cercevede ele alinmistir. Elde edilen
bulgular, her bir olasi deger icin ayr1 ayr1 tahmin edilen
sonuglarm uygun birlestirme kurallar1 dogrultusunda
biitiinlestirilmesiyle raporlanmis ve boylece PISA
verilerinin karmasik Ornekleme yapisina metodolojik
olarak tutarli bir analiz yaklasim1 sunulmustur.

Calismanin baglica sinirliliklarindan biri, arastirmada ele
alman degiskenler arasindaki iliskileri agiklamada bazi
bireysel ve c¢evresel faktorlerin kapsam disinda
birakilmis olmasidir. Ayrica, analizler PISA 2022
Tiirkiye 6rneklemi ile sinirli tutulmus olup, elde edilen
bulgularin farkli egitim sistemlerine ve kiiltiirel
baglamlara sahip iilkeler i¢in dogrudan genellenmesi
miimkiin degildir. Bu baglamda, gelecekte yapilacak
aragtirmalarin ~ PISA  verilerinin  iilkeler arasi
karsilastirmali analizler yoluyla incelenmesi ve farkl
basar1 diizeylerine ile sosyoekonomik 6zelliklere sahip
ogrenci gruplarmi kapsayacak bigimde tasarlanmass,
incelenen degiskenlerin akademik basar1 tizerindeki
etkilerinin daha ayrintil1 ve karsilagtirmali olarak ortaya
konmasma olanak saglayabilir. Bu tiir calismalarm,
egitim  politikalarmin ~ daha  etkili  bigimde
gelistirilmesine ve 6grencilerin matematik basarilarin
artirmaya yonelik kanita dayali uygulamalara yol
gostermesi beklenmektedir.

Etik Bildirim: Yapilan bu calismada “Yiiksekogretim
Kurumlar1 Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsammda uyulmas: belirtilen tiim kurallara
uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel
Arastirma ve Yayin Etigine Aykir1 Eylemler” baslig
altinda belirtilen
gerceklestirilmemistir. Bu calisma, OECD tarafindan
yliriitiilen ve kamuya acik olarak sunulan PISA 2022 veri
seti kullanilarak gerceklestirilmis olup, etik kurul onay1
gerekmemektedir.

eylemlerden higbiri

Yazar Katkilar:: Yazarlarin calismaya katkist esit
orandadir.

Finansman: Bu ¢alisma kapsaminda herhangi bir finans
destegi alinmamustur.

Cikar Catismasy: Yazarlar arasinda herhangi bir ¢ikar
catismasi bulunmamaktir.

Veri Erisilebilirligi: Bu arastirmada kullanilan PISA
2022 verileri, OECD tarafindan agik erigimli olarak resm1i
internet sitesinde yayimlanmaktadir.
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In this study, in line with the data obtained from 7,250 students in the 15-year-old group
belonging to the PISA 2022 Tiirkiye sample, it was examined how socioeconomic status,
mathematics anxiety, effort and perseverance in mathematics, and teacher support variables
affect mathematics achievement according to the gender variable. Additionally, a path
analysis model was created to determine the effect of mathematics anxiety and effort and
perseverance variables on mathematics achievement through socioeconomic status and
mathematics teacher support variables. In the analyses, PISA’s PVMATHO01-PVMATH10
plausible values were used by modeling each plausible value separately and integrating the
results using Rubin’s combining rules; additionally, design-consistent standard errors were
obtained based on the weights W_FSTUWT and W_FSTR1-W_FSTR80. The findings suggest
that socioeconomic status, mathematics anxiety, and effort and perseverance significantly
predict mathematics achievement for both female and male students, while mathematics
teacher support is significant only for female students. The results show that socioeconomic
status partially mediates the effects of students’ effort and perseverance and anxiety on
mathematics achievement. The findings indicate that mathematics teacher support partially
mediates the relationship between students’ effort and perseverance and mathematics
achievement but does not mediate the relationship between mathematics anxiety and
mathematics achievement.

1. Introduction

old students approaching the end of compulsory education
have acquired the essential knowledge and skills required

Rapidly changing economic, social, and technological
dynamics affect the education system in a
multidimensional manner, as they do in all other fields.
Throughout this process, educational policies and curricula
need to be updated so that individuals can adapt to
changing global conditions and develop lifelong learning
skills. In this context, many countries, including Tiirkiye,
have reviewed their education policies with a focus on
twenty-first-century skills and have introduced new policy
frameworks. In the formulation of national education
policies, data-based information and interpretations from
international monitoring and evaluation bodies have
gained considerable importance (Ministry of National
Education [MoNE], 2024).

The Program for International Student Assessment (PISA),
conducted by the Organization for Economic Co-operation
and Development (OECD), stands out as a prominent
initiative that measures countries’ capacity to equip
students with twenty-first-century skills. The primary
objective of PISA is to assess the extent to which 15-year-

for full participation in modern societies (OECD, 2017). In
PISA 2022, students’ proficiency in mathematics, reading,
and science is examined alongside contemporary
competencies such as digital literacy, critical thinking, and
problem-solving. At the same time, students’
socioeconomic backgrounds, affective characteristics, and
attitudes  toward learning are also addressed
comprehensively (OECD, 2023). This approach enables the
evaluation of the impact of affective and social factors
influencing learning processes on academic achievement
and students’ cognitive competencies.

This study aims to examine the key psychosocial and
socioeconomic variables affecting Tiirkiye’s mathematics
performance in PISA 2022 within a comprehensive
structural model. Specifically, it investigates how the
effects of mathematics anxiety, effort and perseverance in
mathematics, mathematics teacher support, and
socioeconomic  status on students’ mathematics
performance differ by gender. In addition, it seeks to
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evaluate the potential mediating roles of socioeconomic
status and teacher support in the effects of anxiety, effort,
and perseverance on mathematics achievement. The
models constructed from PISA data are designed to
conceptualize students’ mathematics performance as a
multidimensional process shaped not only by cognitive
competencies but also by affective characteristics,
subjective learning experiences, the learning relationship
with teachers,
Through this approach, the study aims to contribute to a
more comprehensive and valid understanding of the
factors underlying mathematics achievement disparities
observed in Tiirkiye by employing analytical methods
aligned with PISA’s distinctive sampling and measurement
framework.

and the socioeconomic environment.

One of the key variables examined in PISA 2022 is
socioeconomic status, which represents a composite of
demographic and social indicators. In the PISA 2022
assessment, socioeconomic status is measured through the
Economic, Social, and Cultural Status (ESCS) index, which
encompasses
occupational status, as well as the academic resources
available at home, such as having a private room, a study
desk, a computer, and similar facilities (MEB, 2024).
According to the PISA 2022 results, students from low
socioeconomic backgrounds tend to be in a more
disadvantaged position in education due to limited
resources. In contrast, students from high socioeconomic
backgrounds can benefit from higher-quality educational
opportunities and consequently achieve higher levels of
academic performance. Evidence suggests that this effect
has been mitigated through educational policies in some
countries, while it remains pronounced in others (OECD,
2023). A substantial body of research in the literature
demonstrates that socioeconomic status is a strong
predictor of students” academic achievement, particularly
in domains that require analytical skills, such as
mathematics (Chiu et al., 2022; Mullis & Martin, 2016;
Mufiez et al.,, 2025; Ortega-Rodriguez, 2024; Sahin et al.,
2025). High socioeconomic status can be said to influence
academic achievement both directly and indirectly through
cognitive and affective processes, by reducing students’

parents’ educational attainment and

mathematics anxiety (King et al., 2024) and by enhancing
their effort, persistence, and motivation (Eccles & Wigfield,
2002; Reardon, 2011). In this regard, socioeconomic status
is considered a critical variable in explaining students’
academic achievement.

In addition to social and economic factors that affect
achievement, PISA 2022 also addresses affective factors.
Within this scope, mathematics anxiety is examined
through students” self-reported levels of agreement with
various statements related to mathematics (OECD, 2023).
Mathematics anxiety has been conceptualized in literature
as a prejudice toward arithmetic and problem-solving
(Ashcraft & Krause, 2007) or as a mental stressor and an
emotional response that activates pain-related neural

networks (Lyons & Beilock, 2012). In its 2015 report titled
Does Math Make the OECD defined
mathematics anxiety as the stress and worry students
experience during mathematics-related tasks (OECD,
2015). The report emphasized that mathematics anxiety
negatively affects students” performance and is associated

You Anxious?,

with their attitudes toward mathematics courses. PISA 2022
data indicate that in countries with higher mathematics
anxiety, students’ overall mathematics performance tends
to be lower (OECD, 2023).

Neuroscience research has consistently shown that anxiety
reduces working memory capacity and executive cognitive
processes (Eysenck et al., 2007; Moran, 2016). In line with
these findings, numerous studies on mathematics anxiety
have demonstrated its negative impact on students’
mathematics performance (Maloney & Beilock, 2012;
Namkung et al., 2019; Ramirez et al., 2020). This effect has
been observed as early as the preschool period (Barroso et
al.,, 2021; Harari et al., 2013). It has been reported to increase
grade with  the
accumulation of learned content and the approach of high-
stakes examinations (Oksal et al., 2016). Mathematics
anxiety may stem from various sources, including low self-
efficacy beliefs (Bandura, 1997; Du, 2021; Shimizu, 2025),
time-limited testing practices (Ashcraft & Moore, 2009),
negative teacher attitudes (Jackson & Leffingwell, 1999),
high parental expectations (Gresham, 2007),
widespread beliefs that mathematics is an inherently
complex subject (Boaler, 2016; Dowker et al, 2016).
Comprehensive and comparative data are needed to
evaluate how mathematics anxiety and its antecedents
influence students’ academic achievement. In this regard,
analyzing the
achievement and mathematics anxiety, along with other
salient factors, using PISA data is expected to help identify
the key determinants of students” academic success.

significantly as levels progress,

and

relationship  between mathematics

Another effective factor included in PISA research due to

its presumed role in students’” academic
performance and motivation is effort and perseverance in
mathematics, also referred to as persistence. In PISA 2022,
students’ levels of effort and perseverance in mathematics

reflect their self-assessments regarding how frequently

shaping

they demonstrate effortful and persistent behaviors in
mathematics (OECD, 2024). Many identify
supporting effort and perseverance in
mathematics as an important pathway to improving
teaching and learning processes (Bettinger et al., 2018;
DiNapoli, 2019; National Council of Teachers of
Mathematics [NCTM], 2014). Mathematical reasoning
requires effort and perseverance to overcome cognitive and
affective challenges encountered while following a logical
plan (Barnes, 2019). Students’ persistence in seeking
solutions to challenging mathematical tasks without giving
up positively influences their academic achievement.
Research further indicates that effort and perseverance in
mathematics are associated with various variables,

studies
students’
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including mathematics anxiety, socioeconomic factors,
motivation, self-regulatory processes, teacher support, and
classroom environment (DiNapoli & Miller, 2022; Freeburn
& Arbaugh, 2017; Jungert et al., 2019; Usher et al., 2019;
Widyasari, 2020; Wilburne & Dause, 2017; Xu et al., 2021).
In this context, identifying how effort and perseverance in
mathematics relate to different variables may enable more
effective support for learning processes.

One of the environmental factors addressed in PISA 2022
considered  to students’
achievement through cognitive and affective pathways is
teacher support. The literature includes numerous studies
examining how teacher support contributes to students’
mathematics achievement through direct and indirect
mechanisms (Fu et al., 2023; Hattie, 2009; Pianta et al., 2012;
Yu & Singh, 2018; Zimmerman & Schunk, 2011). Emotional
and academic support perceived by students from their
teachers strengthens students' characteristics thought to
positively contribute to the learning process, such as effort
and perseverance, engagement, motivation, and feelings of
safety (Lee, 2022; Vlachopoulos & Michailidou, 2006).
Studies showing that teacher support increases self-efficacy
(Federici & Skaalvik, 2014) and contributes to autonomy
support (Jang et al, 2012; Ryan & Deci, 2000), while
simultaneously enhancing interest in mathematics and
reducing anxiety levels, highlight the importance of teacher
support in academic achievement through its connections
with factors such as anxiety. In addition, perceptions of
support potentially
influencing students’ learning processes and academic
outcomes (Huang & Liu, 2025; OECD, 2020; Opdenakker et
al., 2012; Zhu et al.,, 2024). Accordingly, both the direct
effects of mathematics teacher support across different
gender groups and the indirect effects of affective
characteristics, such as anxiety, effort, and perseverance, on
mathematics achievement through teacher support are
considered significant.

and influence academic

teacher may vary by gender,

When examining mathematics achievement, it is important
to address factors such as anxiety, effort and perseverance,
teacher support, and socioeconomic status, along with a
demographic variable such as gender, to make differences
in learning processes more visible. Investigating the
relationships between gender and these factors helps us
understand mathematics achievement disparities not only
at a cognitive level but also through the psychological
processes students experience. For example, while higher
levels of mathematics anxiety have been reported among
female students in many countries, including Tiirkiye
(Danan & Ashkenazi, 2022; OECD, 2023), academic effort
has also been found to be significantly higher among
females than males (Duckworth & Seligman, 2006; Park et
al., 2018). In addition, the literature indicates that female
students may perceive higher levels of teacher support
(Jeong et al., 2025; Ruzek et al., 2016), whereas stronger
interest and achievement expectations are reported among
male students (Else-Quest et al., 2010). It has also been

shown that low socioeconomic status can negatively affect
achievement among female students more strongly
through anxiety and self-confidence (Chiu & Xihua, 2008;
OECD, 2019, 2023). Therefore, examining affective and
socioeconomic characteristics alongside gender provides a
deeper understanding of achievement disparities and may
lay the foundation for the development of instructional
strategies responsive to students’ needs.

Each of the variables addressed in PISA 2022, namely
socioeconomic status, mathematics anxiety, effort and
perseverance in mathematics, and mathematics teacher
support, stands out in the literature as critical components
shaping student status
influences individuals’ access to educational opportunities
and academic development, while mathematics anxiety is

achievement. Socioeconomic

considered a psychological condition that negatively affects
the learning process and achievement. In addition, effort
and perseverance
determination and persistence in class, enabling them to
persevere despite difficulties and achieve sustained

in mathematics foster students’

success. Mathematics teacher support, in turn, shapes
achievement by influencing students’ motivation, self-
confidence, and interest in learning. Beyond examining the
individual effects of these variables on achievement, the
present study, using PISA 2022 data, investigates the effects
of anxiety, teacher support, effort and perseverance, and
socioeconomic status on mathematics achievement based
on gender. Furthermore, the roles of
mathematics teacher support and socioeconomic status in
the effects of anxiety, effort, and perseverance on
mathematics achievement are analyzed using structural

equation modeling (path analysis).

mediating

Within this framework, the study is structured around
specific research questions and hypotheses. The research
questions are as follows: (1) Do the effects of mathematics
anxiety, effort and perseverance in mathematics, teacher
support,
achievement differ by gender? (2) Do mathematics teacher
support and socioeconomic status serve as mediators in the
effects of mathematics anxiety, effort, and perseverance on
mathematics achievement? The hypotheses tested in this
study are as follows: (H1) The effects of mathematics

and socioeconomic status on mathematics

anxiety, effort, in mathematics,
mathematics teacher support, and socioeconomic status on
differ by gender. (H2)
Socioeconomic status and teacher support serve as
mediators in the effects of mathematics anxiety, effort, and

perseverance on mathematics achievement.

and perseverance

mathematics achievement

2. Method
2.1. Design

In this study, the predictive relationships between
socioeconomic status (ESCS), mathematics anxiety
(ANXMAT), mathematics teacher support (TEACHSUP),
and effort and perseverance in mathematics (MATHPERS)
and mathematics achievement were first examined
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separately for students of different genders in the PISA
2022 Tirkiye sample using a correlational design through
multiple linear regression analysis. Regression analysis is
summarized as the identification of relationships between
a dependent variable and independent variables by
explaining them through mathematical models (Alpar,
2021). In the second stage of the study, the mediating roles
of socioeconomic status and mathematics teacher support
in the relationships among mathematics anxiety, effort, and
persistence in mathematics and mathematics achievement
were examined using path analysis. Path analysis is a
method used to estimate structural relationships among
numerical variables and to determine the extent to which
the total effects of independent variables on dependent
variables are direct or indirect (Karakaya & Alpar, 2021).
Since the relationships among variables were examined
through the constructed path analysis model, the study was
conducted within the scope of relational research.
Relational research aims to identify the direction and
strength of relationships among variables (Biiyiikoztiirk,
2015).

2.2. Study Group

The population of the PISA 2022 Tiirkiye application
consists of approximately 933,400 students across Tiirkiye
who were 15 years old, had not yet turned 16, and had
completed at least seven years of formal education (OECD,
2024). The sample of the study includes 7,250 15-year-old
students enrolled in 196 schools of different types,
including Anatolian high schools, science high schools,
social sciences high schools, Anatolian fine arts high
schools, multi-program Anatolian high schools, Anatolian
imam hatip high schools, and vocational and technical
Anatolian high schools, across 60 provinces in Tiirkiye. The
sample was selected using a two-stage stratified sampling
method in accordance with OECD standards. In the first
stage, school type, Statistical Regional Units Classification
(SRUC) Level 1, administrative structure of the school,
school location, and gender distribution were used as strata
to determine the school sample. In the second stage,
students to participate in the application were randomly
selected from the chosen schools (MoNE, 2024).

2.3. Procedure

The data used in this study were obtained from the Tiirkiye
sample of the PISA 2022 application conducted by the
OECD. The application was administered in selected
schools via computer-based tests and questionnaires
targeting students aged 15. The data collection process was
carried out in accordance with the OECD’s standard
protocols, and the researcher did not directly collect the
data.

2.4. Measures
2.4.1. PISA 2022 Data Collection Process

The study used the PISA 2022 database, available online
from the OECD

(https://www.oecd.org/en/data/datasets/pisa-2022/).
Students participating in the PISA 2022 Tiirkiye application
completed two-hour cognitive test sessions, followed by
35-minute student questionnaires. These questionnaires
included items related to students themselves, their
families, and their homes, as well as their views on life,
attitudes toward school, and learning processes. In this
study, students” responses to the mathematics literacy tests
and to questionnaires measuring mathematics anxiety
(ANXMAT), effort, and perseverance in mathematics
(MATHPERS), mathematics teacher support (TEACHSUP),
socioeconomic status (ESCS) and gender (ST004D01T) were
included. All data about Tiirkiye met the technical
standards established by PISA and were deemed suitable
for reporting (MoNE, 2024).

As an indicator of mathematics achievement, the
dependent variable of the study, each participating
student’s PISA 2022 mathematics achievement scores, was
reported as 10 plausible values (PVMATHO1-
PVMATHI10). The plausible values methodology generates
multiple values for each student rather than a single point
estimate for each domain by using latent regression models
estimated from each participating country’s data (OECD,
2024). Mathematics scores were estimated based on
students’ test responses using item response theory. In
addition; socioeconomic status, mathematics anxiety,
mathematics teacher support, effort and perseverance in
mathematics, and gender were treated as independent
variables. Data related to these variables were obtained
from questionnaire responses. In the PISA application,
questionnaire items corresponding to these variables were
converted into scale scores using item response theory.

2.5. Data Analysis

During the data analysis process, prior to examining
structural relationships, measurement invariance analyses
were conducted to determine whether the latent variables
effort,
mathematics, and mathematics teacher support were

of mathematics anxiety, and persistence in
measured equivalently for female and male students using
the R-lavaan package. All models were estimated using the
WLSMV estimator, which is appropriate for ordinal items
(Brown, 2015; Rosseel, 2012). Within this framework,
configural, metric, scalar, and strict invariance across
gender were tested through multi-group confirmatory
factor analysis (Vandenberg & Lance, 2000). To evaluate
model fit and differences between the stages of
measurement invariance, the x? statisticc RMSEA (< .08),
SRMR (< .08), CFI (= .95), and TLI (> .95) fit indices were
considered, along with the absolute magnitude of ACFI
values reflecting differences between successive models
(Chen, 2007; Cheung & Rensvold, 2002; Schermelleh-Engel
et al., 2003).

In this study, multiple linear regression analysis was
employed to examine the effects of socioeconomic status,
mathematics anxiety, teacher support, and gender, as
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independent variables, on mathematics achievement as the
dependent variable in the PISA 2022 Tiirkiye application.
Data analyses were conducted using the IDB Analyzer
software. IDB Analyzer was preferred because it can
conduct analyses that account for sample weights and
plausible values in large-scale assessment data (Arikan et
al., 2020). In the PISA 2022 data, the Final Trimmed
Nonresponse Adjusted Student Weight (W_FSTUWT) was
used as the student-level sample weight. Standard errors
were estimated using replication weights (W_FSTR1-
W_FSTR80) in accordance with PISA’s multistage sampling
design.

In the present study, direct and indirect effects among the
variables were examined using structural equation
modeling (SEM). Interpretations of indirect effects were
based on Hayes’s (2013, 2018) conceptual approach to
mediation analysis. Cases in which the indirect effect was
statistically significant while the direct effect remained
significant were interpreted as partial mediation. The
statistical significance of indirect effects was determined
based on whether the 95 percent confidence intervals (95%
CI), derived from design-sensitive standard errors obtained
using Jackknife replication weights that account for the
complex sampling design of PISA data, included zero
(Asparouhov & Muthén, 2010; OECD, 2014; Rubin, 1987).

To examine whether mathematics anxiety, effort, and

perseverance in mathematics influence mathematics
achievement through socioeconomic status and
mathematics teacher support, SEM analyses were

conducted using the R-lavaan package. R-lavaan package
allows for the direct implementation of recommended
parametric  estimation  procedures, effect
calculations, and model fit indices in the SEM literature
(Rosseel, 2012). Through this approach, the model structure
was flexibly specified, mediation relationships were
explicitly tested, indirect effects were calculated, and
parameter estimates and test statistics based on robust

indirect

standard errors were reported. To account for the complex
sampling design of PISA in the SEM analyses, sample
weights (W_FSTUWT) and replicate weights (W_FSTR1-
W_FSTR80) were incorporated into the models using the
lavaan.survey — package. For the
representing mathematics achievement in PISA, namely
PVMATHO1-PVMATHIO0, structural equation models
were estimated separately for each plausible value. The
resulting parameter estimates and standard errors were
then combined using Rubin’s rules with the MIcombine
function from the mitools package. This approach ensures
that uncertainty across plausible values is appropriately
reflected in the analysis results, consistent with PISA
methodology.

plausible  values

The data set used in the study was examined with respect
to the assumptions of multiple linear regression and path
analysis. First, missing data in the dataset were identified.
Missing values were observed for 191 cases in the
mathematics anxiety (ANXMAT) variable, 7 cases in the
effort and perseverance in mathematics (MATHPERS)
variable, and 33 cases in the teacher support (TEACHSUP)
variable. To test whether the missing data were random,
Little’'s MCAR test was conducted, and the results (x2
=22.022, df=16, p=142) indicated that the missing data
mechanism was MCAR (p>.05), suggesting that the missing
data pattern was completely random (Tabachnick & Fidell,
2015). In this study, missing data were handled using
design-based methods in accordance with PISA’s official
analysis principles. Since student achievement in PISA
applications is represented by plausible values, and the
PVMATHO01-PVMATHI1O0 plausible values were combined
using Rubin’s rules in this study, no additional multiple
imputation procedure was required. The IDB Analyzer
used for PISA regression analyses handles missing data as
part of the sampling design and produces accurate
standard error estimates through replication weights
(W_FSTUWT and W_FSTR1-W_FSTR80) consistent with
the complex sampling design (International Association for
the Evaluation of Educational Achievement, 2022; OECD,
2009, 2024). Therefore, the design-weighted
estimation process in IDB Analyzer automatically
integrates missing responses. In SEM analyses conducted
in the R environment, missing data observed in the
mathematics anxiety,
mathematics teacher support variables were handled
within the model using the Full Information Maximum
Likelihood (FIML) method. This approach allows all
observations to be retained in the analysis and minimizes
potential bias arising from missing data under the missing-
at-random (MAR) assumption (Enders, 2010; Little &
Rubin, 2019).

error

effort, and perseverance, and

Regarding outliers, standardized Z scores for the variables
were examined, and no values exceeded 1z|=4.0. In large
samples (n >100), a Z score threshold of |z1>4.0 is accepted
as the criterion for identifying deviations from normality
(Cokluk et al., 2018). In addition, skewness and kurtosis
coefficients for all variables were examined to assess
normality, and all values were found to be below 11.961.
While the expected statistical range for skewness and
kurtosis values at the 1 percent confidence level is +1.96
(Tabachnick & Fidell, 2013), data with skewness and
kurtosis values between +2 and -2 are also considered to
exhibit a normal distribution (George & Mallery, 2010).
Accordingly, it was concluded that the variables in the
dataset used in this study followed a normal distribution.
Skewness and kurtosis coefficients, along with descriptive
statistics for the variables, are presented in Table 1.
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Table 1.

Descriptive statistics of variables in the PISA 2022 Tiirkiye sample
Variables N X sd Min Max Skewness Kurtosis  SE
Mathematics Achievement 7245 45530  89.30 24090  751.80 27 -.49 1.04
Socioeconomic Status 7245 -1.18 1.17 -5.35 2.86 21 -.58 .02
Mathematics Anxiety 7059 .60 1.22 -2.40 2.64 -19 12 .01
Perseverance and Effort in Mathematics 7069 -13 1.06 -3.13 2.83 .05 1.01 .01
Mathematics Teacher Support 7129 -24 1.13 -2.91 1.56 -11 -14 .01

Note. N: Number of Observations; Ort.: Arithmetic Mean; SS: Standard Deviation; Min: Minimum; Max: Maximum; SH: Standard Error.

The presence of multicollinearity among the variables was
examined using correlation coefficients calculated between
the dependent and independent variables, as well as
tolerance and variance inflation factor (VIF) values. The
results obtained are presented in Tables 2 and 3.

Table 2.

Correlation coefficients among variables

Table 3.

Tolerance and variance inflation factor (VIF) values of variables

Variables Tolerance  VIF
Socioeconomic Status .99 1.00
Mathematics Anxiety 91 1.09
Perseverance and Effort in Mathematics .87 1.14
Mathematics Teacher Support .94 1.06

) @ @) @ ©

Mathematics 1
Achievement (1)

Socioeconomic .36%* 1

Status (2)

Mathematics =13 =05 1

Anxiety (3)

Perseverance and . 17** .05** -.28%* 1
Effort in

Mathematics (4)

Mathematics -.01 -.02 -.10%* 23 1

Teacher Support (5)

Note. p<.05*, p<.01**, p<.001***,

In interpreting correlations among variables, correlation
coefficients between .00 and .30 are considered low, those
between .30 and .70 are considered moderate, and those of
.71 or higher are considered high (Biiyiikoztiirk, 2015). In
addition, correlations exceeding .90 indicate a potential
multicollinearity problem (Cokluk et al., 2018). The
correlation between socioeconomic status and mathematics
achievement (.36) is the highest correlation reported in
Table 2 and is interpreted as a moderate relationship. Based
on the correlation results presented in Table 2, all
correlations among the independent variables are below
.90, indicating no multicollinearity problem.

Note. VIF: Variance Inflation Factor

As shown in Table 3, all tolerance values are greater than
.10, and all VIF values are below 2. VIF values exceeding 5
or 10 are considered indicators of severe multicollinearity
(Alpar, 2021). Based on the obtained tolerance and VIF
values, it was concluded that there is no multicollinearity
among the variables. Accordingly, the dataset derived from
the PISA 2022 Tiirkiye sample satisfies the assumptions
required for conducting multiple linear regression analysis.

3. Results

In this study, prior to conducting structural analyses, the
extent to which measurement invariance was established
across gender groups was evaluated. Measurement
invariance of the latent variables of mathematics anxiety,
effort, and persistence in mathematics, and mathematics
teacher support between female and male students was
tested using multi-group confirmatory factor analysis, and
the resulting findings are presented in Table 4.
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Table 4.

Fit indices for measurement invariance across gender
Model X2 df Xdf RMSEA SRMR TLI CFI ACFI
Configural 2558 232 11.0 .05 .07 .95 .96 -
Metric 2711 246 11.0 .05 .07 .95 .96 .002
Scalar 2649 264 10.0 .05 .07 .96 .96 .001
Strict 2761 276 10.0 .05 .07 .96 .96 .002

Note. x2: Chi-Square Fit Statistic; df: Degrees of Freedom; x?/sd: Normed Chi-Square; RMSEA: Root Mean Square Error of Approximation;
SRMR: Standardized Root Mean Square Residual; TLI: Tucker-Lewis Index; CFI: Comparative Fit Index; ACFI: Change in Comparative Fit Index.

When the fit indices for the configural invariance model
were examined, the model was found to demonstrate a
good level of fit for both groups (RMSEA = .055, SRMR =
.071, TLI = .956, CFI = .963). In the comparison between the
configural and metric models, the ACFI value was .002.
Since this value was below the .01 threshold, metric
invariance was considered to be supported. The fit indices
for the metric invariance model were also within acceptable
ranges (x%df=11.00, RMSEA =.055, SRMR = .073, TLI=.956,
CFI = .961). At the scalar invariance stage, the ACFI value
between the metric and scalar invariance models was .001,
which remained below the .01 cutoff. This finding indicates
that scalar invariance was achieved. The fit indices for the
scalar invariance model were likewise acceptable (x%df =
10.00, RMSEA = .053, SRMR = .071, TLI = .961, CFI = .962).
In the final stage, strict invariance analysis, the ACFI value
between the scalar and strict invariance models was .002.
As this value was below the .01 threshold, strict invariance
was also supported. Examination of the fit indices for the
strict invariance model indicated an acceptable level of
model fit (x%df =10.00, RMSEA = .053, SRMR = .073, TLI =
.961, CFI = .960).

In sum, based on the findings obtained through multi-
group confirmatory factor analysis, and considering the
ACFI < .01 criterion together with the goodness-of-fit
indices (RMSEA < .08, SRMR < .08, TLI > .95, CFI > .95), it
was determined that full measurement invariance across
female and male students was established for the latent

variables of mathematics anxiety, effort and persistence in
mathematics, and mathematics teacher support.

Following the establishment of measurement invariance,
the findings related to the sub-objectives of the study are
presented in this section. First, using the PISA 2022 Tiirkiye
dataset, the study aimed to determine how the predictive
effects of socioeconomic status, mathematics anxiety,
mathematics teacher support, and perseverance and effort
in mathematics on students’ mathematics achievement
vary across gender groups. Multiple regression analysis
was employed to examine the independent variables
predicting a single dependent variable. In the output of the
multiple linear regression analysis conducted with the IDB
Analyzer, differences between group means are reported as
t-values. For the difference between groups means to be
considered statistically significant at the 95% confidence
level, the t value must be > | 1.96 | (Hair et al., 2019). To
evaluate the contribution of each variable to the regression
models, Cohen’s (1988) f? effect size values were examined.
According to this classification, f? values between .02 and
.14 indicate a small effect, between .15 and .34 a medium
effect, and values of .35 or higher a significant effect. Within
this framework, f? values for each variable were calculated
separately for the regression models constructed for female
and male students, and their contributions to mathematics
achievement were evaluated accordingly. The results
obtained by accounting for sample weighting and plausible
values are presented in Table 5.

Table 5.
Results of regression analyses by gender
Female Students Male Students

Variables B B t f2 B B t f2
Socioeconomic Status 24.98 .34 15.46** 14 27.03 .34 16.97** .14
Mathematics Anxiety -7.79 -10 -5.17*% .01 -3.30 -.04 -2.33* .003
Perseverance and Effort in Mathematics 14.97 17 8.55%* .03 11.86 .14 7.42%* .02
Mathematics Teacher Support -5.54 -07 -3.14* .01 -2.14 -.03 -1.41 .001

Note. B: Unstandardized Regression Coefficient; B: Standardized Regression Coefficient; t: t value; f: Cohen’s Effect Size. p<.05*, p<.01**, p<.001***.

As shown in Table 5, socioeconomic status was found to be
a significant predictor of mathematics performance for both
female students (+=15.46, p<.01) and male students (+=16.97,
p<.01). Mathematics anxiety was also a significant predictor
of mathematics performance for female students (+=-5.17,
p<.01) and male students (t=-2.33, p<.05). Perseverance and

effort in mathematics significantly predicted mathematics
performance for both female students (t= 8.55, p<.01) and
male students (t=7.42, p<.01). Mathematics teacher support
was found to be a significant predictor of mathematics
performance for female students (t=-3.14, p<.0l). In
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contrast, it was not a significant predictor for male students
(t=-1.41, p>.05).

When the effect sizes of the variables in explaining
mathematics achievement were examined according to
Cohen’s (1988) classification, socioeconomic status showed
an effect size close to the medium range, falling between
small and medium for both female (f> =.146) and male
students (f=.141). Perseverance and effort in mathematics
showed small effect sizes for both female (f=.032) and male
students (f=.022). In contrast, among female students, the
effect sizes of mathematics anxiety (f?=.014) and teacher
support (f>=.012) were relatively low, indicating small but
weak effects. Among male students, mathematics anxiety
(f*=.003) demonstrated an effect size close to negligible.
However, statistically significant (=—2.33, p<.05). These
findings indicate that the most substantial contribution in
the model was made by socioeconomic status. In contrast,
the other variables provided relatively limited explanatory
power for mathematics achievement.

The R? values indicating the extent to which the regression
models explained the variance in mathematics
performance are presented in Table 6.

Table 6.

R? values for the explained variance in mathematics achievement
Gender R? Std.R? SE P
Female Students .18 18 .01
Male Students 15 15 .01

Note. R?: Explained Variance; Std. R%: Standardized Explained Variance; SE:
Standard Error; p: Significance
Level. p<.05%, p<.01**, p<.001***.

As shown in Table 6, socioeconomic status, mathematics
anxiety, mathematics teacher support, and perseverance
and effort in mathematics together explained 18% of the
variance in mathematics performance among female
students and 15% among male students. Based on this

result, it can be stated that the predictive power of the
examined independent variables on mathematics
performance was approximately 3% higher for female
students than for male students.

Another sub-objective of the study was to address the
question: “Do mathematics anxiety, perseverance, and
effort in mathematics affect mathematics achievement
through the mediating roles of mathematics teacher
support and socioeconomic status in the PISA 2022 Tiirkiye
dataset?” In this context, the mediation model constructed
is presented in Figure 1.

Sociceconomic
‘ Status

Math
Anxiety

Math
Achievement

Effort and Teacher
Perseverance Support

Figure 1. Path analysis model constructed to predict
mathematics achievement

The proposed structural model was analyzed using the R
lavaan package, and key statistics related to model fit were
obtained. The calculated fit indices and the recommended
threshold values reported in the literature (Brown, 2015;
Hooper et al., 2008; MacCallum et al., 1996; Stimer, 2000;
Sencan, 2005; Tabachnick & Fidell, 2013; Thompson, 2004)
are presented comparatively in Table 7.

Table 7.

Model fit indices for the path analysis
Fit Indices Good Fit Acceptable Fit Model Values
Xz - - 464
P - - .03
df - - 1.00
x2/df .00 < x2/df <2.00 2.00 < x2/df <8.00 4.64
RMSEA .00 < RMSEA < .05 .05 <RMSEA < .08 .01
CFI .95 <CFI<1.00 .80<CFI<.95 .99
SRMR .00< SMRM < 0.05 .05 <SRMR <.08 .004
TLI .95 <TLI<1.00 .90 < TLI<.95 .99

Note. x% Chi-square Fit Statistic; p: Significance Level; df: Degrees of Freedom; x?/df: Normed Chi-square; RMSEA: Root Mean Square Error of
Approximation; CFI: Comparative Fit Index; SRMR: Standardized Root Mean Square Residual; TLI: Tucker-Lewis Index.

According to the fit indices of the path analysis presented
in Table 7, the model yielded x? = 4.64, x%df = 4.64, p<.05,

with a x%df ratio below 5. As the specified path model
included no latent variables and the structural paths were
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fully identified, the model was nearly just identified.
Therefore, as noted in the literature, the degrees of freedom
for the x? test were low (df = 1) (Bollen, 1989; Kline, 2015).
X?/df ratios up to 5 are considered indicative of acceptable
model fit (Cokluk et al., 2018). Accordingly, the x?%df ratio
indicates that the model provides an acceptable fit. To
address limitations in the x?2 statistic's sensitivity to sample
size, alternative fit indices such as RMSEA, CFI, SRMR, and
TLI have been developed (Brown, 2015; Sencan, 2005;
Tabachnick & Fidell, 2001). Contemporary SEM literature
emphasizes that CFI, TLI, RMSEA, and SRMR provide
more reliable indicators of model fit, particularly in large
samples and when robust estimators are used (Brown,
2015; Kline, 2016). In this study, the fit indices were RMSEA
=.01, CFI=.99, SRMR =.004, and TLI = .99. The excellent fit
indices indicate that the path analysis model was well
supported by the data. The structural model illustrating the
direct and indirect effects of perseverance and effort in
mathematics, mathematics anxiety, socioeconomic status,
and teacher support on mathematics achievement is
presented in Figure 2, along with the standardized path
coefficients obtained from the analyses conducted in the R

Math
Anxiety

Math
Achievement

Effort and
Perseverance

Figure 2. Structural model predicting mathematics achievement

and standardized path coefficient

The direct and indirect relationships among the variables in
the path analysis model are presented in Table 8.

environment.

Table 8.

Path analysis effect coefficients predicting mathematics achievement

B B t SE 95% CI

Perseverance and Effort — Socioeconomic Status .04 .05 3.21% .01 [.01, .07]
Mathematics Anxiety — Socioeconomic Status -.05 -.05 -4.00* .01 [-.07, -.02]
Perseverance and Effort — Teacher Support 23 .25 15.81* .01 [.21, .27]
Mathematics Anxiety — Teacher Support -03  -.02 -1.80 .01 [-.05,.002]
Socioeconomic Status — Mathematics Achievement .34 26.11 27.79* .01 [24.27, 27.95]
Teacher Support — Mathematics Achievement -05 -355 -3.41% .01 [-5.58, -1.51]
Perseverance and Effort — Mathematics Achievement .16 13.27 12.10* .01 [11.12,15.42]
Mathematics Anxiety — Mathematics Achievement -.06  -5.64 -5.56* .01 [-7.62, -3.65]
Perseverance and Effort — Socioeconomic Status— Mathematics Achievement .01 1.20 3.20* - [.46, 1.94]
Mathematics Anxiety — Socioeconomic Status— Mathematics Achievement -.02  -1.33 -3.94* - [-1.99, -.67]
Perseverance and Effort — Teacher Support— Mathematics Achievement .01 -.87 -3.31* - [-1.38, -.35]
Mathematics Anxiety — Teacher Support— Mathematics Achievement .001 .08 1.56 - [-.02,.19]

Note. p: Standardized Path Coefficient; B: Unstandardized Path Coefficient; t: t Value; SE: Standard Error; 95% CI: 95% Confidence Interval. p<.05*.

One of the mediation effects examined in Table 8 concerns
the effect of perseverance and effort in mathematics on
mathematics achievement, mediated by socioeconomic
status. In this relationship, the direct effects of perseverance
and effort on socioeconomic status (f=.04, p<.05) and of
socioeconomic status on mathematics achievement (5=.34,
p<.05) were significant. The direct effect of perseverance
and effort on mathematics achievement (f=.16, p<.05)
remained significant after including socioeconomic status
as a mediator (8 = .01, B= 1.20, 95% CI [.46, 1.94]). The
persistence of the direct effect after the inclusion of the
mediator, along with a statistically significant indirect

effect, indicates that socioeconomic status partially

mediates this relationship.

Another mediation effect examined in Table 8 concerns the
effect of perseverance and effort in mathematics on
mathematics mathematics teacher
support. The direct effects from perseverance and effort to
teacher support (=23, p<.05) and from teacher support to
mathematics achievement ($=-.05, p<.05) were found to be
significant. The direct effect of perseverance and effort on
mathematics achievement (f=.16, p<.05) remained
significant after including teacher support as a mediator
(B=.01, B=-.87, 95% CI [-1.38, —.35]). These findings indicate
that mathematics teacher support partially mediates the

achievement via
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relationships among perseverance, effort in mathematics,
and mathematics achievement.

Another mediation effect addressed in Table 8 concerns the
effect of mathematics anxiety on mathematics achievement
through socioeconomic status. In this relationship, the
direct effects of mathematics anxiety on socioeconomic
status (f=-.05, p<.05) and of socioeconomic status on
mathematics achievement (=34, p<.05) were significant.
The direct effect of mathematics anxiety on mathematics
achievement (f=-.06, p<.05) remained significant after
including socioeconomic status as a mediator (f=—.02, B= -
1.33, 95% CI [-1.99, -.67]). This finding indicates that
socioeconomic status partially mediates the relationship
anxiety and mathematics

between  mathematics

achievement.

A different mediation relationship examined in Table 8
involves the effect of mathematics anxiety on mathematics
achievement through mathematics teacher support. The
results revealed that the path from mathematics anxiety to
teacher support was not significant (=-.03, p>.05), whereas
the direct effect from teacher support to mathematics
achievement was significant (f=—.05, p<.05). The indirect
effect calculated through teacher support was not
statistically significant (8 =.001, B= .08, 95% CI [-.02, .19]).
This result indicates that although teacher support is a
significant predictor of mathematics achievement, it does
not mediate the effect of mathematics anxiety on
achievement. In other words, the adverse effects of
mathematics anxiety are not transmitted through the level
of teacher support; instead, they operate primarily through
direct pathways and other variables.

Overall, the findings obtained from the path analysis model
indicate that socioeconomic status partially mediates the
relationships effort in
mathematics and mathematics achievement, as well as

between perseverance and

between mathematics anxiety and mathematics
Additionally, the that
mathematics teacher’s support partially mediates the
relationship between perseverance effort in

mathematics and mathematics achievement.

achievement. results show

and

4. Discussion

In this study, which aimed to reveal the direct and indirect
effects on mathematics achievement using the PISA 2022
Tiirkiye sample, it was first concluded that socioeconomic
status, mathematics anxiety, and effort and perseverance in
mathematics have significant effects on the mathematics
achievement of both female and male students. Among
these variables, socioeconomic status emerged as the
strongest determinant of mathematics achievement. While
anxiety negatively affected
mathematics performance, effort and persistence were
identified as facilitating
mathematics. Another key finding was that mathematics
teacher support had a significant effect on mathematics
achievement among female students, but not among male

mathematics students’

critical factors success in

students. This result suggests that the variables examined
may exert differential effects on male and female students.
Within the scope of the second aim of the study, it was
determined that socioeconomic status plays a partial
mediating role in the effects of effort and perseverance in
mathematics and mathematics anxiety on mathematics
achievement. Similarly, it was found that teacher support
plays a partial mediating role in the relationship between
effort and perseverance in mathematics and mathematics
achievement; however, teacher support does not serve as a
mediator in the relationship between mathematics anxiety
and mathematics achievement.

When the effect sizes from regression analyses conducted
separately for female and male students were examined,
mathematics anxiety, effort and persistence showed small
but statistically significant effect sizes in both groups. In
contrast, teacher support showed a small, statistically
significant effect size only among female students. In
contrast, the finding that socioeconomic status showed an
effect size in the small-to-moderate range, and very close to
a moderate effect, for both female and male students clearly
underscore the decisive role of structural factors in
academic achievement. As emphasized in the literature,
although such small effect sizes may appear limited at the
individual level, they can yield cumulative, long-term
academic gains when systematically implemented through
instructional practices and education policies targeting
large student populations (Kraft, 2020, OECD, 2019).
Considering  that
multidimensional construct shaped by the simultaneous
and interactive influences of individual characteristics,
family-related factors, school context, and broader societal
conditions, the relatively limited contribution of any single
predictor to mathematics achievement can be regarded as
an expected outcome in the context of large-scale
being consistent with the
multidimensional conception of achievement underlying
the PISA methodology (OECD, 2014).

mathematics achievement 1is a

assessments and as

The effect of mathematics teacher support on mathematics
achievement has been examined in numerous studies and
documented with varying findings (Hughes et al., 2012;
Liu, 2024; Tan et al., 2025; Tao et al., 2022; Wullschleger et
al., 2025). Research indicating that male and female
experience qualitative differences
relationships with teachers, and that these differences can
be decisive for academic engagement, self-confidence, and
achievement (Hamre & Pianta, 2006), as well as studies
reporting that female students are more sensitive to teacher
support and perceive such support at higher levels (Lam et
al., 2012; Malecki & Demaray, 2003), are consistent with the
findings of the present study. Nevertheless, the literature
also includes studies reporting contrasting results. In a
study conducted by Roorda et al. (2011), teacher support
was found to have a significant effect for both female and
male students; however, male students were reported to be
more strongly affected by negative teacher behaviors.

students in their
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Similarly, Hughes (2011) reported that positive teacher—
student relationships were associated with increased
classroom engagement and achievement among male
students. Therefore, to better understand the effects of
teacher support on female and male students, it is
important to conduct more in-depth analyses and to
consider its interactions with other influencing factors.

In the literature, socioeconomic status has been identified
as a crucial determinant of mathematics achievement in
numerous studies (King & Trinidad, 2021; Li et al., 2021;
Wang & Li, 2014). The effect of socioeconomic status on
mathematics achievement is also supported by studies
based on PISA Tiirkiye data (Aydin et al., 2012; Dolu, 2020;
Giiler, 2013; Yolsal, 2016) and the results comply with the
findings of this study. Children from low socioeconomic
backgrounds exhibit lower academic skills than their peers
from higher socioeconomic backgrounds, even in the
preschool period, and may face a higher risk of
experiencing learning difficulties throughout formal
education (Mufez et al., 2025). Students with higher
socioeconomic
opportunities to enhance their academic performance by
making their learning processes more efficient through
access to diverse social and cultural resources that support
academic achievement, as well as through family support.
The findings of this study indicate that socioeconomic
status is a significant predictor of mathematics achievement
for both female and male students. In addition, the study
emphasizes that socioeconomic status partially mediates
the effects of mathematics anxiety, effort and persistence on

status can be considered to have

mathematics achievement.

The effects of effort and persistence on mathematics
achievement have been examined in various studies,
yielding diverse findings (Ekmek¢i & Serrano, 2022;
Ellington & Frederick, 2010; Schmerse & Zitzmann, 2021).
Studies based on PISA data have demonstrated that effort
and persistence are significantly associated with
achievement and that increases in these variables are
accompanied by higher mathematics achievement scores
(Chin & Xihua, 2008; Kutlu et al., 2017). Consistent with
these findings, the present study indicates that effort and
persistence predict mathematics achievement both directly
and indirectly through socioeconomic status and teacher
support. Previous research also supports the conclusion
that socioeconomic status plays a significant role in the
effect of students” effort and persistence on mathematics
achievement (Diemer et al., 2013; OECD, 2019), and that the
impact of effort and persistence on achievement is
strengthened when considered together with teacher
support (Wang et al., 2023), which serves as an important
mediator in transforming students” academic efforts into
(Wetzel, 2009). Overall, the learning
opportunities afforded by socioeconomic status and the
presence of teacher support can be regarded as key factors
that substantially influence whether students’ effort and
persistence in mathematics translate into academic success.

achievement

Several studies have reported a negative and statistically
significant relationship between mathematics anxiety and
mathematics achievement (Caviola et al., 2025; Lau et al.,
2024; Zuo et al., 2024). By contrast, some research has found
no significant association between mathematics anxiety
and achievement (Cargnelutti et al., 2017; Coban, 2018). The
findings of the present study indicate that mathematics
anxiety is related to mathematics achievement both directly
and indirectly through socioeconomic status. Moreover, the
results are consistent with studies suggesting that the
negative association between mathematics anxiety and
pronounced among
socioeconomically disadvantaged groups (del Rio et al.,
2025), with research emphasizing that the influence of
affective variables on academic achievement is closely

achievement is more

linked to socioeconomic status (Wang & Eccles, 2013), and
with prior PISA-based studies reporting that increases in
anxiety are accompanied by decreases in mathematics
achievement (Chan & Liem, 2023; Ortega-Rodriguez, 2025;
Xiao & Sun, 2021). In a study by Giire et al. (2020)
examining factors affecting mathematics literacy in PISA
2015, anxiety was identified as the most influential factor in
Tiirkiye, with teacher interest as another important factor.
The authors emphasized that teacher support affects
achievement by reducing mathematics anxiety. However,
the findings of the present study reveal that the relationship
between mathematics anxiety and teacher support is not
statistically significant and that teacher support does not
assume a mediating role in the relationship between
mathematics anxiety and mathematics achievement. One
possible explanation for this finding is that teacher support
in the PISA context is measured through students’
perceptions, and this perceived support may not directly
correspond to mathematics anxiety, which is an internal,
affective construct (Eccles & Wigfield, 2002). Accordingly,
while the findings support the importance of teacher
support for mathematics achievement, they also suggest
that teacher support may not always function as a direct
mechanism for reducing mathematics anxiety. It can
therefore be inferred that future research on mathematics
anxiety should not be limited to teacher support alone but
should also be complemented by approaches targeting
affective and environmental factors.

Another finding of the study is that socioeconomic status
and effort and perseverance in mathematics have positive
and statistically significant effects on mathematics
achievement, whereas teacher support exhibits a
statistically significant negative coefficient. Several studies
have noted that teacher support is often directed toward
students who experience academic difficulties, exhibit
higher levels of anxiety, or demonstrate lower performance
(KoSir & Tement, 2014; Nurmi, 2012). When the
relationship between teacher support and mathematics
achievement is examined, a high level of perceived support
does not necessarily indicate high achievement; instead, it
may reflect a greater need for support due to the student’s
lower current achievement level. In such cases, the
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observed negative association between teacher support and
achievement may not imply that support
achievement but instead may represent a reactive response
to low achievement. In addition, when variables such as
mathematics anxiety and socioeconomic status are
included in the model, the shared positive variance
associated with teacher support may be accounted for,
resulting in a negative coefficient indicating a suppression
effect (MacKinnon et al., 2000). Therefore, the relationship
between teacher support and mathematics achievement
should be interpreted with consideration of students’
affective characteristics and their learning context.

reduces

The findings of this study indicate that education policies
aimed at improving mathematics achievement in Tiirkiye
should not be limited to a sole focus on cognitive outcomes.
The decisive effect of socioeconomic status on mathematics
achievement once again underscores the importance of
policies implemented by the Ministry of National
Education to support disadvantaged regions. In this
context, strengthening academic support programs for
socioeconomically disadvantaged schools,
access to learning materials, and enhancing school-based
resources may help reduce inequalities in mathematics

improving

achievement.

The finding that affective variables such as mathematics
anxiety, effort and perseverance, and teacher support
produce small but significant effects indicates that greater
emphasis should be placed on these areas in teacher
education and professional development programs. In
particular, equipping both pre-service and in-service
teachers with classroom strategies aimed at reducing
mathematics anxiety, instructional approaches that foster
students” effort and perseverance, and supportive teacher—
student interactions may be considered practices with the
potential to enhance student achievement in the long term.
Accordingly, providing teachers with high-quality in-
service training that incorporates the social and affective
dimensions of mathematics instruction is recommended as
an important priority.

One of the significant contributions of the study to the field
is the clear and systematic application of an analytical
approach aligned with the PISA methodology. During the
analysis process, the direct relationships among variables
predicting mathematics achievement were examined in a
design-sensitive manner by taking sample weights,
replication weights, and plausible values into account. In
addition, based on the assumption that the relationships
among variables are not limited to unidirectional effects,
indirect relationships and mediation structures were also
included in the analysis. This approach allowed the
interactive effects of socioeconomic and affective factors on
mathematics achievement to be examined within a
comprehensive framework. The findings were reported by
integrating the results estimated separately for each
plausible value in accordance with appropriate pooling
rules, thereby providing a methodologically consistent

analytical approach that accounts for the complex sampling
structure of PISA data.

One of the main limitations of the study is that certain
individual and environmental factors that may help
explain the relationships among the variables examined
were not included in the analysis. In addition, the analyses
were limited to the PISA 2022 Tiirkiye sample, and
therefore the findings cannot be directly generalized to
countries with different educational systems and cultural
contexts. In this regard, future research examining PISA
data through cross-national comparative analyses and
designed to include student groups with varying levels of
achievement and socioeconomic characteristics may allow
for a more detailed and comparative examination of the
effects of the variables examined on academic achievement.
Such studies are expected to contribute to the more
effective development of educational policies and to
provide guidance for evidence-based practices aimed at
improving students” mathematics achievement.

Ethical Considerations: In this study, all principles
stipulated in the Directive on Scientific Research and
Publication Ethics of Higher Education Institutions were
strictly followed. None of the actions defined under the
section titled “Actions Contrary to Scientific Research and
Publication Ethics” was committed. This study used the
PISA 2022 dataset, which is administered by the OECD and
publicly available; therefore, ethical committee approval
was not required.

Author Contributions: The authors contributed equally to
the study.

Funding: No financial support was received within the
scope of this study.

Conflict of Interest: The authors declare that there is no
conflict of interest between them.

Data Availability: The PISA 2022 data used in this study
are publicly available on the official website of the OECD.



N. Caglayan and S. Gelbal

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

References

Alpar, R. (2021). Uygulamal: cok degiskenli istatistiksel yontemler (6th
ed.). Detay Publishing.

Arikan, S., Ozer, F., Seker, V., & Ertas, G. (2020). Genis Olgekli
testlerde 6rneklem agirliklarinin ve olasi degerlerin 6nemi.
Journal of Measurement and Evaluation in Education and
Psychology, 11(1), 43-60.

Ashcraft, M. H., & Krause, J. A. (2007). Working memory, math
performance, and math anxiety. Psychonomic Bulletin &
Review, 14(2), 243-248. https://doi.org/10.3758/BF03194059

Ashcraft, M. H., & Moore, A. M. (2009). Mathematics anxiety and
the affective drop in performance. Journal of
Psychoeducational Assessment, 27(3), 197-205.

Asparouhov, T., & Muthén, B. (2010). Simple second-order chi-square
correction (Mplus technical appendix). Muthén & Muthén.
https://www.statmodel.com/download/ WLSMV new_chi

21.pdf

Aydm, A., Sarier, Y., & Uysal, $. (2012). Sosyoekonomik ve
sosyokiiltiirel degiskenler agisindan PISA matematik
sonuglarinin karsilastirilmasi. Egitim ve Bilim, 37(164).

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

Barnes, A. (2019). Perseverance in mathematical reasoning: The
role of children's conative focus in the productive interplay
between cognition and affect. Research in Mathematics
Education, 21(3), 271-294.
https://doi.org/10.1080/14794802.2019.1590229

Barroso, C., Ganley, C. M., McGraw, A. L., Geer, E. A, Hart, S. A,
& Daucourt, M. C. (2021). A meta-analysis of the relation

and math
147(2),

achievement.
134-168.

between math anxiety
Psychological Bulletin,
https://doi.org/10.1037/bul0000307

Bettinger, E., Ludvigsen, S., Rege, M., Solli, I. F., & Yeager, D.
(2018). Increasing perseverance in math: Evidence from a
field experiment in Norway. Journal of Economic Behavior &
Organization, 146, 1-15.
https://doi.org/10.1016/j.jebo.2017.11.032

Boaler, ]. (2016). Mathematical mindsets: Unleashing students’
potential through creative math, inspiring messages and
innovative teaching. Jossey-Bass.

Bollen, K. A. (1989). Structural equations with latent variables. Wiley.

Brown, T. A. (2015). Confirmatory factor analysis for applied research
(2nd ed.). Guilford Press.

Biiyiikoztiirk, S. (2015). Sosyal bilimler icin veri analizi el kitabi:
Istatistik, aragtirma deseni, SPSS uygulamalart ve yorum (21st
ed.). Pegem Akademi.

Cargnelutti, E., Tomasetto, C., & Passolunghi, M. C. (2017). How is
anxiety related to math performance in young students? A
longitudinal study of Grade 2 to Grade 3 children.
Cognition and Emotion, 31(4), 755-764.
https://doi.org/10.1080/02699931.2016.1147421

Caviola, S., Giofre, D., Feraco, T., Toffalini, E., Allen, K. A, &
Geary, D. C. (2025). Exploring the mediating role of
academic anxiety in mathematics and reading
performance among boys and girls: A comprehensive
study of Italian fifth graders. Learning and Individual
Differences, 122, Article 102726.
https://doi.org/10.1016/j.lindif.2025.102726

Chan, M., & Liem, G. A. D. (2023). Achievement goal profiles and
their associations with math achievement, self-efficacy,
anxiety and instructional quality: A single and multilevel
mixture study. British Journal of Educational Psychology,
93(4), 1072-1088. https://doi.org/10.1111/bjep.12620

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of
measurement invariance. Structural Equation Modeling,
14(3), 464-504. https://doi.org/10.1080/10705510701301834

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-
fit indexes for testing measurement invariance. Structural
Equation Modeling, 9I(2), 233-255.
https://doi.org/10.1207/515328007SEM0902_5

Chiu, M. M,, & Xihua, Z. (2008). Family and motivation effects on
mathematics achievement: Analyses of students in 41
countries. Learning and Instruction, 18(4), 321-336.
https://doi.org/10.1016/j.learninstruc.2007.06.003

Coban, M. (2018). PISA 2012 baglaminda 9. simf 6grencilerinin
matematiksel okuryazarligimn incelenmesi [Master's thesis,
Balikesir University]. National Thesis Center.

Cohen, ]J. (1988). Statistical power analysis for the behavioral sciences
(2nd ed.). Lawrence Erlbaum Associates.

Cokluk, O., Sekercioglu, G., & Biiyiikoztiirk, S. (2018). Sosyal
bilimler igin ¢ok degiskenli istatistik: SPSS wve LISREL
uygulamalar: (5th ed.). Pegem Akademi.

Danan, Y., & Ashkenazi, S. (2022). The influence of sex on the
relations among spatial ability, math anxiety and math
performance. Trends in Neuroscience and Education, 29,
Article 100196. https://doi.org/10.1016/j.tine.2022.100196

del Rio, M. F., Morales, M. F., Susperreguy, M. L, & Espinoza, A.
M. (2025). Predictors and outcomes associated with early
math anxiety: Parental factors, working memory and math
performance. Cognitive Development, 75, Article 101613.
https://doi.org/10.1016/j.cogdev.2025.101613

Diemer, M. A, Wang, Q., Moore, T., Gregory, S. R., Hatcher, K. M.,

& Kang, K. (2013). Academic persistence among
adolescents: A social capital perspective. Journal of
Adolescence, 36(4), 609-620.

https://doi.org/10.1016/j.adolescence.2013.04.002

DiNapoli, J. (2019, November). Getting better at sticking with it:
Examining perseverance improvement in mathematics students
[Paper presentation]. North American Chapter of the
International Group for the Psychology of Mathematics
Education, St. Louis, MO, United States.

DiNapoli, J., & Miller, E. K. (2022). Recognizing, supporting, and
improving student perseverance in mathematical
problem-solving: The role of conceptual thinking
scaffolds. The Journal of Mathematical Behavior, 66, Article
100965. https://doi.org/10.1016/j.jmathb.2022.100965

788


https://doi.org/10.3758/BF03194059
https://www.statmodel.com/download/WLSMV_new_chi21.pdf
https://www.statmodel.com/download/WLSMV_new_chi21.pdf
https://doi.org/10.1080/14794802.2019.1590229
https://doi.org/10.1037/bul0000307
https://doi.org/10.1016/j.jebo.2017.11.032
https://doi.org/10.1080/02699931.2016.1147421
https://doi.org/10.1016/j.lindif.2025.102726
https://doi.org/10.1111/bjep.12620
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1016/j.learninstruc.2007.06.003
https://doi.org/10.1016/j.tine.2022.100196
https://doi.org/10.1016/j.cogdev.2025.101613
https://doi.org/10.1016/j.adolescence.2013.04.002
https://doi.org/10.1016/j.jmathb.2022.100965

N. Caglayan and S. Gelbal

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

Dolu, A. (2020). Sosyoekonomik faktorlerin egitim performansi
tizerine etkisi: PISA 2015 Tiirkiye Ornegi. Journal of
Management and Economics Research, 18(2), 41-58.

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

Dy, C, Qin, K, Wang, Y., & Xin, T. (2021). Mathematics interest,
anxiety, self-efficacy and achievement: Examining
reciprocal relations. Learning and Individual Differences, 91,
Article 102060. https://doi.org/10.1016/j.lindif.2021.102060

Duckworth, A. L., & Seligman, M. E. P. (2006). Self-discipline gives
girls the edge: Gender in self-discipline, grades, and
achievement test scores. Journal of Educational Psychology,
98(1), 198-208. https://doi.org/10.1037/0022-0663.98.1.198

Eccles, ]. S., & Wigfield, A. (2002). Motivational beliefs, values, and
goals. Annual Review of Psychology, 53, 109-132.
https://doi.org/10.1146/annurev.psych.53.100901.135153

Ekmekgi, A., & Serrano, D. M. (2022). The impact of teacher quality
on student motivation, achievement, and persistence in
science and mathematics. Education Sciences, 12(10), Article
649. https://doi.org/10.3390/educsci12100649

Ellington, R. M., & Frederick, R. (2010). Black high achieving
undergraduate mathematics majors discuss success and
persistence in mathematics. Negro Educational Review,
61(1-4), 107-132.

Else-Quest, N. M., Hyde, J. S., & Linn, M. C. (2010). Cross-national
patterns of gender differences in mathematics: A meta-
analysis.  Psychological ~ Bulletin,  136(1),  103-127.
https://doi.org/10.1037/a0018053

Enders, C. K. (2010). Applied missing data analysis. Guilford Press.

Eysenck, M. W., Derakshan, N., Santos, R., & Calvo, M. G. (2007).
Anxiety and cognitive performance: Attentional control
theory. Emotion, 7(2), 336-353.
https://doi.org/10.1037/1528-3542.7.2.336

Federici, R. A., & Skaalvik, E. M. (2014). Students' perceptions of
emotional and instrumental teacher support: Relations
with motivational and emotional responses. International
Education Studies, 7(1), 21-36.
https://doi.org/10.5539/ies.v7n1p21

Freeburn, B., & Arbaugh, F. (2017). Supporting productive struggle
with communication moves. Mathematics Teacher, 111(3),
176-181. https://doi.org/10.5951/mathteacher.111.3.0176

Fu, D., Liu, Y., & Zhang, D. (2023). The relationship between
teacher autonomy support and student mathematics
achievement: A 3-year longitudinal study. Educational
Psychology, 43(2-3), 187-206.
https://doi.org/10.1080/01443410.2023.2190064

George, D., & Mallery, P. (2010). SPSS for Windows step by step: A
simple guide and reference (10th ed.). Pearson.

Gresham, G. (2007). A study of mathematics anxiety in pre-service
teachers. Early Childhood Education Journal, 35(2), 181-188.
https://doi.org/10.1007/s10643-007-0174-7

Giiler, H. K. (2013). Tiirk 6grencilerin PISA'da kargilastiklar1
giigliiklerin analizi. Uludag Universitesi Egitim Fakiiltesi
Dergisi, 26(2), 501-522.

Giire, O. B, Kayri, M., & Erdogan, F. (2020). PISA 2015 matematik
okuryazarligim etkileyen faktorlerin  egitsel  veri
madenciligi ile ¢dziimlenmesi. Egitim ve Bilim, 45(202),
393-415. https://doi.org/10.15390/EB.2020.8477

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2019).
Multivariate data analysis (8th ed.). Pearson.

Hamre, B. K., & Pianta, R. C. (2006). Student-teacher relationships.
In G. G. Bear & K. M. Minke (Eds.), Children’s needs III:
Development, prevention, and intervention (pp. 59-71).
National Association of School Psychologists.

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

Hattie, J. (2009). Visible learning: A synthesis of over 800 meta-analyses
relating to achievement. Routledge.

Hayes, A. F. (2013). Introduction to mediation, moderation, and
conditional process analysis: A regression-based approach.
Guilford Press.

Hayes, A. F. (2018). Introduction to mediation, moderation, and
conditional process analysis: A regression-based approach (2nd
ed.). Guilford Press.

Hooper, D., Coughlan, ], & Mullen, M. R. (2008). Structural
equation modelling: Guidelines for determining model fit.
Electronic Journal of Business Research Methods, 6(1), 53-60.

Huang, M., & Liu, X. (2025). Pathways to equity: A mediation
analysis of gender, SES, and mathematics achievement
using PISA 2022 UK data. International Journal of
Educational Research, 133, Article 102666.
https://doi.org/10.1016/j.ijer.2025.102666

Hughes, J. N. (2011). Longitudinal effects of teacher and student
perceptions of teacher—student relationship qualities on
academic adjustment. The Elementary School Journal, 112(1),
38-60. https://doi.org/10.1086/660686

Hughes, J. N., Wu, J.-Y., Kwok, O.-m., Villarreal, V., & Johnson, A.
Y. (2012). Indirect effects of child reports of teacher—
student relationship on achievement. Journal of Educational
Psychology, 104(2), 350-365.
https://doi.org/10.1037/a0026339

International Association for the Evaluation of Educational
Achievement. (2022). IDB Analyzer (Version 4.0) user guide.
https://www.iea.nl/data/idb-analyzer

Jackson, C. D., & Leffingwell, R. ]. (1999). The role of instructors in
creating math anxiety in students from kindergarten
through college. Mathematics Teacher, 92(7), 583-586.

Jang, H., Kim, E. ]., & Reeve, ]. (2012). Why students become more
engaged or more disengaged during the semester: A self-
determination theory dual-process model. Learning and
Instruction, 22(2), 104-114.
https://doi.org/10.1016/j.learninstruc.2011.10.003

Jeong, D., Kim, S. G., & Bong, M. (2025). Gender, mindset, and
teacher support predict students' math motivation
profiles: Evidence from five countries in PISA 2022.
Contemporary Educational Psychology, 83, Article 102428.
https://doi.org/10.1016/j.cedpsych.2025.102428



https://doi.org/10.3389/fpsyg.2016.00508
https://doi.org/10.1016/j.lindif.2021.102060
https://doi.org/10.1037/0022-0663.98.1.198
https://doi.org/10.1146/annurev.psych.53.100901.135153
https://doi.org/10.3390/educsci12100649
https://doi.org/10.1037/a0018053
https://doi.org/10.1037/1528-3542.7.2.336
https://doi.org/10.5539/ies.v7n1p21
https://doi.org/10.5951/mathteacher.111.3.0176
https://doi.org/10.1080/01443410.2023.2190064
https://doi.org/10.1007/s10643-007-0174-7
https://doi.org/10.15390/EB.2020.8477
https://doi.org/10.1080/00220973.2012.727888
https://doi.org/10.1016/j.ijer.2025.102666
https://doi.org/10.1086/660686
https://doi.org/10.1037/a0026339
https://www.iea.nl/data/idb-analyzer
https://doi.org/10.1016/j.learninstruc.2011.10.003
https://doi.org/10.1016/j.cedpsych.2025.102428

N. Caglayan and S. Gelbal

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

Jungert, T., Hubbard, K., Dedic, H., & Rosenfield, S. (2019).
Systemizing and the gender gap: Examining academic
achievement and perseverance in STEM. European Journal
of  Psychology  of  Education,  34(2),  479-500.
https://doi.org/10.1007/s10212-018-0390-0

Karakaya, J., & Alpar, R. (2021). Path analizi. In R. Alpar (Ed.), Cok
degiskenli istatistiksel yontemler (pp. 769-774). Detay
Yayincilik.

King, R. B, & Trinidad, J. E. (2021). Growth mindset predicts
achievement only among rich students: Examining the
interplay between mindset and socioeconomic status.
Social ~ Psychology  of  Education, 24(3), 635-652.
https://doi.org/10.1007/s11218-021-09616-z

King, R. B, Cai, Y., & Elliot, A. J. (2024). Income inequality is
associated with heightened test anxiety and lower
academic achievement: A cross-national study in 51
countries. Learning and Instruction, 89, Article 101825.
https://doi.org/10.1016/j.learninstruc.2023.101825

Kline, R. B. (2016). Principles and practice of structural equation
modeling (4th ed.). Guilford Press.

Kosir, K., & Tement, S. (2014). Teacher—student relationship and
academic achievement: A cross-lagged longitudinal study
on three different age groups. European Journal of
Psychology of Education, 29(3), 409-428.
https://doi.org/10.1007/s10212-013-0205-2

Kraft, M. A. (2020). Interpreting effect sizes of education
interventions. Educational Researcher, 49(4), 241-253.
https://doi.org/10.3102/0013189X20912798

Kutly, O., Kula Kartal, S., & Simsek, N. T. (2017). Identifying the
relationships between perseverance, openness to problem
solving, and academic success in PISA 2012 Turkey. Egitim
Bilimleri Arastirmalar Dergisi, 7(1), 263-274.
https://izlik.org/TJA53TS26YY

Lam, S.-F., Jimerson, S., Kikas, E., Cefai, C., Veiga, F. H., Nelson, B.,
Hatzichristou, C., Polychroni, F., Basnett, J.,, Duck, R,
Farrell, P., Liu, Y., Negovan, V., Shin, H., Stanculescu, E.,
Wong, B. P. H,, Yang, H., & Zollneritsch, J. (2012). Do girls
and boys perceive themselves as equally engaged in
school? The results of an international study from 12
countries. Journal of School Psychology, 50(1), 77-94.
https://doi.org/10.1016/j.jsp.2011.07.004

Lau, N. T. T., Ansari, D., & Sokolowski, H. M. (2024). Unraveling
the interplay between math anxiety and math
achievement. Trends in Cognitive Sciences, 28(10), 937-947.
https://doi.org/10.1016/].tics.2024.07.006

Lee, Y. (2022). The role of teacher support in promoting students'
academic engagement and grit. Educational Psychology,
42(3), 322-338.
https://doi.org/10.1080/01443410.2021.1991907

Li, H, Liu, J., Zhang, D. & Liu, H. (2021). Examining the
relationships between cognitive activation, self-efficacy,
socioeconomic status, and achievement in mathematics: A
multi-level analysis. British Journal of Educational
Psychology, 91(1), 101-126.
https://doi.org/10.1111/bjep.12338

Little, R. J. A., & Rubin, D. B. (2019). Statistical analysis with missing
data (3rd ed.). Wiley.

Liu, X. (2024). Effect of teacher—student relationship on academic
engagement: The mediating roles of perceived social
support and academic pressure. Frontiers in Psychology, 15,
Article 1331667.
https://doi.org/10.3389/fpsyg.2024.1331667

Lyons, I. M., & Beilock, S. L. (2012). When math hurts: Math anxiety
predicts pain network activation in anticipation of doing
math. PLoS ONE, 7(10), e48076.
https://doi.org/10.1371/journal.pone.0048076

MacCallum, R. C,, Browne, M. W., & Sugawara, H. M. (1996).
Power analysis and determination of sample size for
covariance structure modeling. Psychological Methods, 1(2),
130-149. https://doi.org/10.1037/1082-989X.1.2.130

Malecki, C. K., & Demaray, M. K. (2003). What type of support do
they need? Investigating student adjustment as related to
emotional, informational, appraisal, and instrumental
support. School Psychology Quarterly, 18(3), 231-252.
https://doi.org/10.1521/scpq.18.3.231.22576

Maloney, E. A, & Beilock, S. L. (2012). Math anxiety: Who has it,
why it develops, and how to guard against it. Current
Directions in  Psychological ~ Science, 21(6), 404-409.
https://doi.org/10.1177/0963721412454874

Milli Egitim Bakanhgi. (2024). PISA 2022 Tiirkiye raporu.
https://pisa.meb.gov.tr/meb iys dosyalar/2024 03/211207
45 26152640 pisa2022 rapor.pdf

Moran, T. P. (2016). Anxiety and working memory capacity: A
meta-analysis and narrative review. Psychological Bulletin,
142(8), 831-864. https://doi.org/10.1037/bul0000051

Mullis, I. V. S., Martin, M. O., Foy, P., & Hooper, M. (2016). TIMSS
2015 international results in mathematics. TIMSS & PIRLS

International Study Center.
http://timssandpirls.bc.edu/timss2015/international-
results/

Mufiez, D., Bull, R, Khng, K. H., Ng, E. L., Poon, K., & Lee, K.
(2025). Mathematics resilience in preschool and executive
functions. Learning and Instruction, 100, Article 102197.
https://doi.org/10.1016/j.learninstruc.2025.102197

Namkung, J. M., Peng, P., & Lin, X. (2019). The relation between
mathematics anxiety and mathematics performance
among school-aged students: A meta-analysis. Review of
Educational Research, 89(3), 459-496.
https://doi.org/10.3102/0034654319843494

National Council of Teachers of Mathematics. (2014). Principles to
actions: Ensuring mathematical success for all. National
Council of Teachers of Mathematics.

Nurmi, J.-E. (2012). Students' characteristics and teacher—child
relationships in instruction. Educational Research Review,
7(3), 177-197. https://doi.org/10.1016/j.edurev.2012.03.001

OECD. (2009). PISA data analysis manual: SPSS and SAS (2nd ed.).
OECD Publishing.
https://www.oecd.org/pisa/pisaproducts/pisa-data-
analysis-manual-spss-and-sas-second-edition.htm

OECD. (2014). PISA 2012 results: What students know and can do (Vol.
I, Revised ed.). OECD Publishing.
https://doi.org/10.1787/9789264201118-en

OECD. (2015). Does math make you anxious? (PISA in Focus, No. 48).
OECD Publishing. https://doi.org/10.1787/5js6b2579tnx-en

790


https://doi.org/10.1007/s10212-018-0390-0
https://doi.org/10.1007/s11218-021-09616-z
https://doi.org/10.1016/j.learninstruc.2023.101825
https://doi.org/10.1007/s10212-013-0205-2
https://doi.org/10.3102/0013189X20912798
https://izlik.org/JA53TS26YY
https://doi.org/10.1016/j.jsp.2011.07.004
https://doi.org/10.1016/j.tics.2024.07.006
https://doi.org/10.1080/01443410.2021.1991907
https://doi.org/10.1111/bjep.12338
https://doi.org/10.3389/fpsyg.2024.1331667
https://doi.org/10.1371/journal.pone.0048076
https://doi.org/10.1037/1082-989X.1.2.130
https://doi.org/10.1521/scpq.18.3.231.22576
https://doi.org/10.1177/0963721412454874
https://pisa.meb.gov.tr/meb_iys_dosyalar/2024_03/21120745_26152640_pisa2022_rapor.pdf
https://pisa.meb.gov.tr/meb_iys_dosyalar/2024_03/21120745_26152640_pisa2022_rapor.pdf
https://doi.org/10.1037/bul0000051
http://timssandpirls.bc.edu/timss2015/international-results/
http://timssandpirls.bc.edu/timss2015/international-results/
https://doi.org/10.1016/j.learninstruc.2025.102197
https://doi.org/10.3102/0034654319843494
https://doi.org/10.1016/j.edurev.2012.03.001
https://www.oecd.org/pisa/pisaproducts/pisa-data-analysis-manual-spss-and-sas-second-edition.htm
https://www.oecd.org/pisa/pisaproducts/pisa-data-analysis-manual-spss-and-sas-second-edition.htm
https://doi.org/10.1787/9789264201118-en
https://doi.org/10.1787/5js6b2579tnx-en

N. Caglayan and S. Gelbal

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

OECD. (2017). What is PISA? In PISA 2015 assessment and analytical
framework: Science, reading, mathematics, financial literacy and
collaborative  problem  solving. ~OECD  Publishing.
https://doi.org/10.1787/9789264281820-en

OECD. (2019). PISA 2018 results (Vol. 111): What school life means for
students’ lives. OECD Publishing.
https://doi.org/10.1787/acd78851-en

OECD. (2020). Teachers and school leaders as valued professionals:
TALIS 2018 results (Vol. II). OECD Publishing.
https://doi.org/10.1787/19¢f08df-en

OECD. (2023). PISA 2022 results (Vol. I): The state of learning and
equity in education. OECD Publishing.
https://doi.org/10.1787/53f23881-en

OECD. (2024). PISA 2022 technical report. OECD Publishing.
https://www.oecd.org/en/publications/pisa-2022-
technical-report 01820d6d-en.html

Oksal, A., Durmaz, B, & Akin, A. (2016). SBS'ye hazirlanan
Ogrencilerin smav ve matematik kaygilariin bazi
degiskenler agisindan incelenmesi. Cumhuriyet Uluslararas:

Egitim Dergisi, 2(4), 47-62.

Opdenakker, M.-C., Maulana, R., & den Brok, P. (2012). Teacher—
student interpersonal relationships and academic
motivation within one school year: Developmental
changes and linkage. School Effectiveness and School
Improvement, 23(1), 95-119.
https://doi.org/10.1080/09243453.2011.619198

Ortega-Rodriguez, P. J. (2025). PISA 2022 predictors of the
mathematics achievement of Spanish students in
secondary education. Psicodiddctica, 30, Article 500152.
https://doi.org/10.1016/j.psicoe.2024.500152

Park, Y., Yu, H., & Jo, I. (2018). Grit as a predictor of academic
success: Gender differences among Korean middle school
students.  Educational ~ Psychology,  38(6), 678-694.
https://doi.org/10.1080/01443410.2018.1457772

Pianta, R. C., Hamre, B. K., & Allen, ]. P. (2012). Teacher—student
relationships and  engagement: = Conceptualizing,
measuring, and improving the capacity of classroom
interactions. In S. L. Christenson, A. L. Reschly, & C. Wylie
(Eds.), Handbook of research on student engagement (pp. 365—
386). Springer.

Ramirez, G., Shaw, S. T., & Maloney, E. A. (2020). Math anxiety:
Past research, promising interventions, and a new
interpretation framework. Educational Psychologist, 55(3),
145-164. https://doi.org/10.1080/00461520.2020.1721523

Reardon, S. F. (2011). The widening academic achievement gap
between the rich and the poor: New evidence and possible
explanations. In G. ]J. Duncan & R. J. Murnane (Eds.),
Whither opportunity? Rising inequality, schools, and children’s
life chances (pp. 91-115). Russell Sage Foundation.

Roorda, D. L., Koomen, H. M. Y., Spilt, J. L., & Oort, F. J. (2011). The
influence of affective teacher-student relationships on
students' school engagement and achievement: A meta-
analytic approach. Review of Educational Research, 81(4),
493-529. https://doi.org/10.3102/0034654311421793

Rosseel, Y. (2012). lavaan: An R package for structural equation
modeling. Journal of Statistical Software, 48(2), 1-36.
https://doi.org/10.18637/jss.v048.i02

Rubin, D. B. (1987). Multiple imputation for nonresponse in surveys.
Wiley.

Rutkowski, L., Gonzalez, E., & von Davier, M. (2014). Handbook of
international large-scale assessment: Background, technical
issues, and methods of analysis. Chapman & Hall/CRC.

Ruzek, E. A., Hafen, C. A,, Allen, J. P., Gregory, A., Mikami, A. Y.,
& Pianta, R. C. (2016). How teacher emotional support
motivates students: The mediating roles of perceived
academic competence and academic values. Journal of
Educational Psychology, 108(2), 242-255.
https://doi.org/10.1037/edu0000071

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the
facilitation of intrinsic motivation, social development,
and well-being. American Psychologist, 55(1), 68-78.
https://doi.org/10.1037/0003-066X.55.1.68

Schermelleh-Engel, K., Moosbrugger, H., & Miiller, H. (2003).
Evaluating the fit of structural equation models: Tests of
significance and descriptive goodness-of-fit measures.
Methods of Psychological Research Online, 8(2), 23-74.

Schmerse, D., & Zitzmann, S. (2021). Early school adjustment: Do
social integration and persistence mediate the effects of
school-entry skills on later achievement? Learning and
Instruction, 71, Article 101374.
https://doi.org/10.1016/j.learninstruc.2020.101374

Shimizu, Y. (2025). Relation between mathematics self-efficacy,

mathematics anxiety, behavioural engagement, and
mathematics  achievement in  Japan.  Psychology
International, 7(2), Article 36.

https://doi.org/10.3390/psycholint7020036

Siimer, N. (2000). Yapisal esitlik modelleri: Temel kavramlar ve
Ornek uygulamalar. Tiirk Psikoloji Yazilari, 3(6), 49-74.

Sahin, M., Erva, M. K,, & $ahin, M. (2025). Matematikte basariya
giden yol: Tiirkiyenin TIMSS 2023 performans: iizerine
degiskenlerin etkisi. Uluslararas: Egitimde Miikemmellik
Arayis1 Dergisi, 5(1), 24-38.

Sencan, H. (2005). Sosyal ve davramgsal olgiimlerde giivenilirlik ve
gegerlilik. Seckin Yayincilik.

Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics
(6th ed.). Pearson Education.

Tao, Y., Meng, Y., Gao, Z., & Yang, X. (2022). Perceived teacher
support, student engagement, and academic achievement:
A meta-analysis. Educational Psychology, 42(4), 401-420.
https://doi.org/10.1080/01443410.2021.1988986

Thompson, B. (2004). Exploratory and confirmatory factor analysis:
Understanding  concepts and  applications.  American
Psychological Association. https://doi.org/10.1037/10694-
000

Usher, E. L, Li, C. R, Butz, A. R, & Rojas, J. P. (2019). Perseverant
grit and self-efficacy: Are both essential for children's
academic success? Journal of Educational Psychology, 111(5),
877-902. https://doi.org/10.1037/edu0000324

van Buuren, S. (2023). Flexible imputation of missing data (3rd ed.).
Chapman & Hall/CRC.


https://doi.org/10.1787/9789264281820-en
https://doi.org/10.1787/acd78851-en
https://doi.org/10.1787/19cf08df-en
https://doi.org/10.1787/53f23881-en
https://www.oecd.org/en/publications/pisa-2022-technical-report_01820d6d-en.html
https://www.oecd.org/en/publications/pisa-2022-technical-report_01820d6d-en.html
https://doi.org/10.1080/09243453.2011.619198
https://doi.org/10.1016/j.psicoe.2024.500152
https://doi.org/10.1080/01443410.2018.1457772
https://doi.org/10.1080/00461520.2020.1721523
https://doi.org/10.3102/0034654311421793
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.1037/edu0000071
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1016/j.learninstruc.2020.101374
https://doi.org/10.3390/psycholint7020036
https://doi.org/10.1080/01443410.2021.1988986
https://doi.org/10.1037/10694-000
https://doi.org/10.1037/10694-000
https://doi.org/10.1037/edu0000324

N. Caglayan and S. Gelbal

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

Vandenberg, R. ], & Lance, C. E. (2000). A review and synthesis of
the measurement invariance literature: Suggestions,
practices, and recommendations for organizational
research. Organizational Research Methods, 3(1), 4-70.
https://doi.org/10.1177/109442810031002

Vlachopoulos, S. P., & Michailidou, S. (2006). Development and
initial validation of a measure of autonomy, competence,
and relatedness in exercise: The Basic Psychological Needs
in Exercise Scale. Measurement in Physical Education and
Exercise Science, 10(3), 179-201.
https://doi.org/10.1207/s15327841mpee1003 4

Wang, L, Li, X, & Li, N. (2014). Socio-economic status and
mathematics achievement in China: A review. ZDM
Mathematics Education, 46(7), 1051-1060.
https://doi.org/10.1007/s11858-014-0617-8

Wang, M.-T., & Eccles, ]. S. (2013). School context, achievement
motivation, and academic engagement: A longitudinal
study of school engagement using a multidimensional
perspective.  Learning and Instruction, 28, 12-23.
https://doi.org/10.1016/j.learninstruc.2013.04.002

Wang, X. S., Perry, L. B, Malpique, A., & Ide, T. (2023). Factors
predicting mathematics achievement in PISA: A
systematic review. Large-Scale Assessments in Education,
11(1), Article 24. https://doi.org/10.1186/s40536-023-00174-
8

Widyasari, N. (2020). The effect of mathematics disposition
(confidence, monitor, interest, perseverance, application,
perceived value, and flexibility in mathematics) on 7th-
grade students' mathematics anxiety. In Proceedings of the
1st International Conference on Folklore, Language, Education
and Exhibition (pp. 284-288). Atlantis Press.

Wilburne, J. M., & Dause, E. (2017). Teaching self-regulated
learning strategies to low-achieving fourth-grade students
to enhance their perseverance in mathematical problem
solving. Investigations in Mathematics Learning, 9(1), 38-52.
https://doi.org/10.1080/19477503.2016.1248648

Waullschleger, A., Maag Merki, K., Grob, U., Rechsteiner, B,
Compagnoni, M. & Vords, A. (2025). Teacher
collaboration to elevate student achievement? Learning and
Instruction, 97, Article 102104.
https://doi.org/10.1016/j.learninstruc.2025.102104

Xiao, F., & Sun, L. (2021). Students' motivation and affection
profiles and their relation to mathematics achievement,
persistence and behaviors: Evidence from PISA 2012
United States data. Frontiers in Psychology, 11, Article
533593. https://doi.org/10.3389/fpsyg.2020.533593

Xu, K. M., Cunha-Harvey, A. R, King, R. B., de Koning, B. B., Paas,
F., Baars, M., & de Groot, R. (2021). A cross-cultural
investigation on perseverance, self-regulated learning,
motivation, and achievement. Compare: A Journal of
Comparative and International Education, 53(3), 361-379.
https://doi.org/10.1080/03057925.2021.1922270

Yolsal, H. (2016). Ogrencilerin sosyo-ekonomik ve Kkiiltiirel
statiilerinin PISA 2012 basarilar1 {izerindeki etkisinin
incelenmesi. Sosyal Bilimler Arastirma Dergisi, 5(3), 7-27.

Yu, R, & Singh, K. (2018). Teacher support, instructional practices,
student motivation, and mathematics achievement in high
school. The Journal of Educational Research, 111(1), 81-94.
https://doi.org/10.1080/00220671.2016.1204260

Zhu, H., Zhang, J., Li, H., Huang, B., Feng, H., Liu, C., & Si, J. (2024).
Independent and joint effects of perceived teacher support
and math self-efficacy on math achievement. Learning and
Individual Differences, 112, Article 102445.
https://doi.org/10.1016/j.lindif.2024.102445

Zimmerman, B. J., & Schunk, D. H. (2011). Self-regulated learning
and performance. In B. J. Zimmerman & D. H. Schunk
(Eds.), Handbook of self-regulation of learning and performance
(pp. 1-12). Routledge.

Zuo, S, Huang, Q., & Qi, C. (2024). The relationship between
cognitive activation and mathematics achievement:
Mediating roles of self-efficacy and mathematics anxiety.
Current Psychology, 43(39), 30794-30805.
https://doi.org/10.1007/s12144-024-06700-3

792


https://doi.org/10.1177/109442810031002
https://doi.org/10.1207/s15327841mpee1003_4
https://doi.org/10.1007/s11858-014-0617-8
https://doi.org/10.1016/j.learninstruc.2013.04.002
https://doi.org/10.1186/s40536-023-00174-8
https://doi.org/10.1186/s40536-023-00174-8
https://doi.org/10.1080/19477503.2016.1248648
https://doi.org/10.1016/j.learninstruc.2025.102104
https://doi.org/10.3389/fpsyg.2020.533593
https://doi.org/10.1080/03057925.2021.1922270
https://doi.org/10.1080/00220671.2016.1204260
https://doi.org/10.1016/j.lindif.2024.102445
https://doi.org/10.1007/s12144-024-06700-3

	d58b6b86e74cd7b0909a4b17db000a2fcdf96700eb5c311b6c3a5a924ce5c84e.pdf
	d58b6b86e74cd7b0909a4b17db000a2fcdf96700eb5c311b6c3a5a924ce5c84e.pdf

