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Bu aragtirmanin amaci, Tiirkiye, Ingiltere ve Rusya’daki 8. sinif yerli ve gégmen 6grencilerin
TIMSS 2019 verileri tizerinden matematik bagarisini yordayan 6grenci ve okul degiskenlerini
karsilastirmal olarak incelemektedir. iligkisel tarama modeline dayal1 arastirmada, 6grenci
diizeyinde cinsiyet, test dilinin evde kullamlma siklig1, ebeveyn egitim diizeyi, evdeki egitim
imkanlar1 ve kitap sayis; okul diizeyinde ise okulun bulundugu yerlesim birimi,
dezavantajli 6grenci oram ve geliri iyi 6grenci orani degiskenleri analiz edilmistir. Bulgular,
Tiirkiye ve Ingiltere’nin yerli ve gé¢cmen dgrenciler agisindan benzer ériintiiler sergiledigini,
Rusya'nin ise bazi yonleriyle ayristigimi gostermektedir. Genel olarak her {i¢ iilkede de
ebeveyn egitim diizeyi, evdeki kitap sayist ve evdeki egitim imkanlarinin matematik
basarisinin ortak yordayicilart oldugu belirlenmistir. Okul degiskenleri agisindan, {ig
tilkenin tiimiinde yerli 6grencilerin basarilarinin okulun sosyo-ekonomik 6zelliklerinden
etkilendigi, go¢men 6grenciler igin ise dezavantajli 6grenci oraninin en giiclii ortak yordayici
oldugu sonucuna ulasilmistir. Bu bulgular, gd¢men Ogrencilerin egitimsel esitligini
gliclendirmeye yonelik politikalarin okul diizeyinde farklilagtirilmig desteklerle ele alinmasi

Ogrenci ve Okul Degiskenleri,

Karsilastirmali Egitim Arastirmasi

gerektigini ortaya koymaktadir.

1. Giris

Son yillarda gerek ekonomik, gerek savas gibi nedenlerle
¢ok hizli bir sekilde go¢ dalgalar1 gergeklesmekte,
diinyadaki go¢gmen sayis1 her gegen yil artmaktadir. Diinya
go¢ Orgiitii verilerine gore 2020’de diinya genelinde 281
milyon uluslararasi gégmen oldugu ve bu saymin diinya
niifusunun  %3,6’sna  denk geldigi bildirilmektedir
(McAuliffe ve Oucho 2024). Bu go¢menlerden 135 milyonu
kadin (diinya kadin niifusunun %?3,5'u), 146 milyonu erkek
(diinya erkek niifusunun %3,7’si) ve 28 milyonu
¢ocuklardan  (diinya ¢ocuk niifusunun  %1,4'11)
olusmaktadir. Diinya iizerindeki en biiytik ti¢ go¢ koridoru
sirastyla Meksika’dan ABD’ye, Suriye’den Tiirkiye'ye,
Ukrayna’dan Rusya’ya uzanan koridordur (McAuliffe ve
Oucho 2024). Ingiltere ise go¢ hareketliliginde Avrupa
bolgesinin her zaman ilk y&nelim yerlerinden biri olmustur
(Cuibus, 2024; fscan, 2021). Gégmenlerin ev sahibi toplumla
entegrasyonlarmin gergeklesmesi ise ev sahibi iilkeye
diisen en biiyiik yiikiimliliigiin baginda gelmektedir.
Gogmenlerin karsilastig: firsatlar onlarn basarili veya
basarisizliginin temel sebepleri olacaktir (Andon vd., 2014).
Gog¢ dalgalarini her {ilke kendi amaglar1 dogrultusunda

degerlendirmekte, iilkeler gd¢cmenleri kendi kiiltiirlerine ve
yasam  bicimlerine  entegre  edici
bulunmaktadir (Yildirim vd., 2022).

Basta Tiirkiye olmak {izere gd¢menlerin ev sahibi iilkelerin
egitim sistemleri tizerinde énemli etkileri olmustur (Cerna
vd., 2021). Go¢ dalgalar1 toplumlarin yapisi kadar buna
bagl olan okul ve siif yapisini da degistirmektedir. Sadece
gogmenler iizerine degil tiim Ogrencilerin daha iyi
kosullarda kendi
gergeklestirebilmeleri 6nemlidir. Bu nedenle &grencilerin
bagarili olmasmi saglayacak bir¢ok faktér vardir ve bu
faktorler Ogrenciye, simniftan  okulun
ozelliklerine ve  toplumlarin  yapisma  kadar
degisebilmekte, farklilik gosterebilmektedir. Basariyla
iligkili oldugu arastirmalarla tespit edilen bazi faktorlere
Ogrenci cinsiyeti, evde kullanilan dil, anne baba egitim
diizeyi ve meslegi, evdeki egitim olanaklari, okulun
egitime verdigi deger, Ogrencilerin derslerine kars
gelistirdigi tutum, Ogretmenlerin ders i¢i kullandig:
yontemler drnek olarak verilebilir (Chen, 2014; Karabay,
2013; Sarier, 2016; Qiu ve Leung, 2022).Toplumlarin, hem
kendi 6grencilerini hem de gogmen 6grencilerini basariya

calismalarda

egitim  almalar1 potansiyellerini

ogrenciden

Sorumlu Yazar! : Bugra Ugarer, Matematik Ogretmeni, Milli Egitim Bakanligi, Tiirkiye, busra ucarer22@trabzon.edu.tr

Yazar?

: Derya Celik, Prof. Dr., Trabzon Universitesi, Tiirkiye, deryacelik@trabzon.edu.tr



mailto:busra_ucarer22@trabzon.edu.tr
mailto:deryacelik@trabzon.edu.tr
https://dergipark.org.tr/tr/pub/@busra-ucarer
https://dergipark.org.tr/tr/pub/@deryacelik
https://orcid.org/0009-0008-6810-6414
http://kefad.ahievran.edu.tr/
https://orcid.org/0000-0003-2043-4431

B. Ugarer ve D. Celik

Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi Cilt 27, Sayz 2, 2026

ulastirabilmeleri i¢in bu 6grencilere ait 6grenci, aile, okul
gibi degiskenleri arastirmalar1 ve bu dogrultuda gerekli
yatirimlarda ve gerekli iyilestirilmelerde bulunmalar1
gerekmektedir.

Uluslararast Matematik ve Fen Egilimleri Arastirmasi
(TIMSS-Trends In International Mathematics and Science
Study) IEA'nin 1995ten bu yana her dort yilda bir
uyguladig diinya ¢apinda matematik ve fen bilimlerindeki
O0grenci basarisinin  karsilastirildigr  uluslararast  bir
calismadir (Fishbein vd., 2021). TIMSS’e hem dérdiinci
hem de sekizinci sinif 6grencileri katilmaktadir. Bu sekilde
gelisimsel bir sekilde tilkelerin performanslarint ortaya
koymak miimkiin olmaktadir. TIMSS &grencilerin sadece
matematik ve fen alanlarindaki akademik basarilar: degil
ev, okul, sinif, gretmen baglamlar: hakkinda da veri toplar
ve karsilastirmali arastirmaya bilgi saglar. Ozellikle
gelismis tlkelerin bu sinavlarda gosterdigi performans
diger diinya iilkelerinin performanslarini degerlendirmek,
kargilastirmak ve iyilestirmek agisindan Onem arz
etmektedir. Bu sebeple bu g¢alismada yerli ve gdgmen
ogrencilerle ilgili temel degiskenlere iliskin veriler,
orneklem biiyiikliigii ve karsilastirilabilir olmas: agisindan
TIMSS calismasindan temin edilmistir.

1.1. Arastirmanin Gerekgesi ve Onemi

Gogmen gegmisi, Ogrencilerin akademik performansini
etkileyen kritik faktorlerden biridir ve ayni zamanda diger
belirleyici unsurlar iizerinde de etkili olabilmektedir
(Cerna vd., 2021). Ozellikle temel egitim cagmndaki
Ogrencilerin  basarillarin1  etkileyen  degiskenlerin
belirlenmesi, ortaya g¢ikabilecek esitsizliklerin 6nceden
goriilmesi ve gerekli 6nlemlerin alinmasi agisindan biiyiik
onem tasimaktadir. Gog¢men Ogrencilerin  akademik
basarilari; geldikleri iilkenin egitim sistemine sonradan
dahil olmalari, dil engelleri, sosyo-ekonomik dezavantajlar
ve uyum sorunlari nedeniyle yerli 6grencilerden farklilik
gosterebilmektedir. Bu baglamda,
ogrenciler arasindaki basari farkliliklarmin sistematik

gocmen ve yerli

bicimde incelenmesi, egitim politikalar1 agisindan kritik bir
ihtiyactir.

Ulkeler, egitim sistemlerini gelistirmek ve karsilagtirmali
bir bakis agisi kazanmak amaciyla uluslararas: Olgekte
gergeklestirilen sinavlarin sonuglarina bagvurmaktadir. Bu
kapsamda TIMSS, 6grenci basarilarini etkileyen faktorlerin
farkli  tiilkeler  diizeyinde  karsilastirmali  olarak
incelenmesine  olanak saglayan en Onemli veri
kaynaklarindan biridir (Nilsen vd., 2022). TIMSS verileri,
ogrenci basarisindaki farkliliklarin  yalnizca bireysel
diizeyde degil, smif, okul ve iilke diizeyinde de ele
almabilmesine Diger
ogrencilerin akademik gelisimlerini izlemek igin 6l¢me ve
degerlendirme faaliyetleri kapsaminda gergeklestirilen
ulusal ve uluslararasi sinavlarda matematik 6nemli bir ders
konumundadir (Agikyildiz, 2024). Dolayistyla TIMSS 2019
verilerinin yerli ve gog¢men O&grencilerin matematik
basarilarmi yordayan degiskenler agisindan incelenmesi,

imkan tanimaktadir. taraftan

hem tilkeler aras1 hem de iilke i¢i karsilagtirmalar agisindan
onemli katkilar saglayacaktir.

Alan yazinda 6grencilerin matematik basarisini etkileyen
faktorlerin genellikle giincel olmayan TIMSS verileriyle ele
alindig: goriilmektedir (Akyiiz, 2014; Akytiiz ve Berberoglu,
2010; Andon vd., 2014; Arifoglu, 2019; Berberoglu vd., 2003;
Chen, 2014; Erberber vd., 2015; Ghafar vd. 2011;
Mohammadpour ve Ghafar, 2012; Sari, Arikan ve Yildizls,
2017; Wang vd., 2012; Wiberg ve Rolfsman, 2023; Zhu ve
Leung, 2011). Giincel TIMSS 2019 verilerinden yararlanan
aragtirmalarin sayisi ise oldukga smirhidir (Garcia-Crespo
vd., 2022; Iglak, 2020; Kara, 2023; Korkmaz, 2023;
Qiu&Leung, 2022). Ayrica gogmen Ogrencilerin akademik
basarilarmi inceleyen calismalar da bulunmasma karsin
(Areepattamannil ve Kaur, 2013; Areepattamannil, 2012;
Arikan vd., 2020; Marks, 2005; Schnepf, 2007), gé¢men ve
yerli Ogrencilerin basarilarimin farkli {ilkeler arasinda
karsilastirmali  olarak degerlendirildigi arastirmalar
olduk¢a azdir. Bu durum, oOzellikle gdo¢gmen ve yerli
ogrencilerin  performanslarinin  karsilagtirmali  olarak
incelendigi TIMSS 2019 verilerine dayali c¢alismalara

duyulan ihtiyac1 ortaya koymaktadir.

Gogmen  Ogrencilerin  fen, matematik ve okuma
genellikle daha diisiik performans
sergiledigini belgeleyen arastirmalar (Andon vd., 2014;
Celik vd., 2023; Schnepf, 2007) mevcut olsa da, bu basar1
farkhliklarmin hangi okul ve Ogrenci degiskenlerinden
kaynaklandigi konusunda literatiirde 6nemli bosluklar
bulunmaktadir. Korkmaz (2023), Tiirkiye, Giiney Kore ve
Finlandiya’da  matematik glicli
belirleyicisinin 6z  yeterlik oldugunu, ev
kaynaklarinin ise bagariya en fazla katki saglayan faktor
oldugunu ortaya koymustur. Qiu ve Leung (2022) ise Hong
Kong’da sosyo-ekonomik statii, ebeveyn egitim diizeyi ve
evdeki egitimsel kaynaklarin etkisinin yillar iginde arttigin
gostermistir. Ote yandan, gd¢men ogrenciler iizerine
yapilan arastirmalar bu iligkilerin homojen olmadigini

becerilerinde

bagarisinin  en
inanci

vurgulamaktadir. Mittal ve digerleri (2022), Norveg ve
Isve¢'te gdcmen ogrenciler
farkliliklarmn belirleyici oldugunu bulgulamis; Pivovarova
(2019) ise ABD’de sosyo-ekonomik ve
demografik faktorlerin nesiller arasi basari farklarini biiyiik
Olgtide gostermistir. Kanada’'da
Areepattamannil (2013), gbogmen olmayan
ogrencilerde sosyo-ekonomik durumun giiglii bir yordayici
oldugunu, ancak go¢men Ogrencilerde bu etkinin
goriilmedigini saptamustir. Tiim bu bulgular, go¢men ve
yerli Ogrencilerin basarilarinin  farkli  dinamiklerle
sekillendigini ve ozellikle gogmen gruplar icin basariy1
agiklayan faktorlerin daha karmasik bir yapiya sahip
oldugunu ortaya koymaktadir.

arasinda nesiller arasi

ve Powers

agikladigini
ve Kaur

Bu baglamda, mevcut calisma Tiirkiye, Ingiltere ve
Rusya’daki go¢men ve yerli Ogrencilerin matematik
basarilarimi yordayan 6grenci ve okul degiskenlerini TIMSS
2019 verileri iizerinden karsilastirmali olarak incelemeyi
amaglamaktadir. Tiirkiye'nin yani sira Ingiltere ve
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Rusya’nin segilmesinin temel nedenleri; TIMSS 2019'da 8.
sinif drneklem biiyiikliiklerinin benzer olmasi, Ingiltere ve
Rusya'nin matematik bagar1 puanlarinin Tiirkiye’den
belirgin bigimde yiiksek olmasi (Bkz. Tablo 1), her iki
tilkenin de yogun go¢ alan bolgelerden olmasi ve ekonomik

agidan gelismis refah diizeyine sahip olmalaridir. Ayrica,
s0z konusu ii¢ iilkenin TIMSS 2019 uygulamasinda hem e-
TIMSS hem de Problem Coézme Uygulamas: (PSI)
verilerinin birlikte toplanmis olmasi, karsilastirmal
analizler icin giiglii bir zemin saglamaktadir.

Tablo 1.

Tiirkiye, Ingiltere ve Rusya'nin 8.Sumf TIMSS uygulamasindaki matematik puant ve siralamas: (MEB, 2020; MEB, 2024a; MEB,

2024b).
TIMSS 1995 1999 2003 2007 2011 2015 2019 2023
Katilimer Ulke Sayist 41 38 46 50 42 39 39 44
Tiirkiye'nin Puam - 429 - 432 452 458 496 509
Basari Siralamast - 31 - 30 24 24 20 13
Ingiltere’nin Puant 498 496 498 513 507 518 515 525
Bagar1 Siralamast 25 20 - 7 10 10 13 6
Rusya’nin Puam 524 526 508 512 539 538 543 -
Basari Siralamast 15 12 10 8 6 6 6 -

Not. -: Ulke TIMSS degerlendirmesine katilmamustir.

Tiirkiye’de gogmen Ogrencilerin egitimi, 6zellikle Suriye
krizi ardindan, gegici ve ayri yapilardan (Gegici Egitim
Merkezleri gibi) devlet okullarina kademeli entegrasyona
dogru yonelen bir politika izlemistir (Altinkalp vd., 2022).
Ingiltere’de, gogmen dgrencilerin okula erisimi yasal hak
olarak Ancak
kapsayicilik biiyiik olgiide yerel diizeyde okullarin kendi
kapasitesi ve yiiksekogretimde kurum bazl diizenlemelere
dayanmaktadir (Apaydin, 2017; Samuk, 2018). Rusya’da ise
iilke yonetimi okullardaki gog¢gmen o6grenci oranmin bu
ogrencilerin uyum siirecine engel olmayacak bir seviyede
tutulmasin1 6nemsemis, bu sekilde go¢men ¢ocuklarin Rus
dilini ve kiiltiiriinii 6ziimsemesinin 6nemi ve gerekliligini
vurgulamstir. Dil destegi eksikligi, finansman yetersizligi,
Ogretmen egitimi ihtiyac psikososyal  destek
gereksinimi go¢men Ogrencilerin egitiminde iilke bazinda
karsilagilan ortak zorluklardir.(Apaydin, 2017; Giigliiten,
2024)

tanimlanmaktadir. uygulamadaki

ve

Sonug olarak, bu calisma go¢men ve yerli 6grencilerin
bagar1 farkliliklarin1 giincel verilerle ortaya koyarak,
tilkelerin egitim politikalarina yon verecek somut veriler
amacglamaktadir. Elde edilecek bulgularin,
gogmen Ogrencilerin egitim siireclerinde karsilastiklar:
zorluklarin daha iyi anlasilmasimna ve bu o6grencilerin
egitim  sistemine  entegrasyonunu  kolaylastiracak
politikalarin gelistirilmesine katk1 saglamasi
beklenmektedir. Ayrica, TIMSS 2019 baglaminda fiig
tilkenin birlikte ele alinmasi, literatiirdeki Onemli bir
boslugu doldurarak alana 6zgiin bir katki sunacaktir. Bu
acgiklamalardan hareketle bu ¢alismanin amact Tiirkiye,
Ingiltere ve Rusya’da bulunan yerli ve gd¢men 6grencilerin
ogrenci ve okula ait degiskenlerinin TIMSS 2019 matematik
basarilarmi  yordama
kargilagtirmaktur.

sunmay1

durumlarimi  incelemek  ve

1.1.1. Problem climlesi

TIMSS 2019 uygulamasina katilan 8. sinif yerli ve gogmen
0grencilerinin matematik basarilarini yordayan 6grenci ve
okul faktorlerine ait degiskenler nelerdir?

Arastirma kapsaminda segilmis olan iilkelerde problem
ciimlesi ¢ercevesinde cevabi aranan alt problemler asagida
verilmisgtir.

1. Tiirkiye, Ingiltere ve Rusya’daki yerli ve
go¢men Ogrencilerin matematik basarilarini
degiskenlerinden (cinsiyet, ebeveyn egitim durumu, evde
test dilinin kullanilma sikligi, evdeki egitim imkanlari,
evdeki kitap sayist) hangileri yordamaktadir?

2. Tirkiye, Ingiltere ve Rusya’daki yerli ve
gocmen okul
degiskenlerinden (okulun bulundugu yerlesim birimi,
okulun bulundugu sosyo ekonomik c¢evre) hangileri
yordamaktadir?

3.  Tiirkiye, ingiltere ve Rusya’daki 6grencilerin

Ogrenci

ogrencilerin  matematik  basarilarim

gogmen ve yerli olma durumlarina gore matematik

basarilar1  incelenen  degiskenler agisindan  nasil

farklilasmaktadir?
2. Yontem
2.1. Desen

Bu calisma Tiirkiye, Ingiltere ve Rusya’daki TIMSS 2019
uygulamasina katilan 8. smif yerli ve gd¢men 6grencilerin,
ogrenci ve okula ait degiskenler ile 6grenci matematik
basaris1 arasinda yordayict bir iliski olma durumunu
incelemeyi amagladig: igin iliskisel tarama modelindedir.
fligkisel tarama, iki veya daha fazla degisken arasindaki
iligkiyi ve bu degiskenlerin birlikte degisimine odaklanan
bir aragstirma modelidir (Islak, 2020).

850
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2.2. Orneklem

TIMSS 2019 uygulamasma 8. Sinif diizeyinde 39 iilkeden
toplamda 8000 okuldan 250000 6grenci ve 30000 6gretmen
katidmistir (Mullis vd., 2020). Bu ¢alismanin 6rneklemini
Tiirkiye, Ingiltere ve Rusya’dan TIMSS 2019 uygulamasina
katilan 8. sinif 6grencileri olusturmaktadir.

Tablo 2.
Ornekleme dahil olan iilkelerin 8. simf diizeyinde TIMSS
2019’daki okul ve 6grenci sayilar

Ulkeler Okul Sayilar Ogrenci Sayilar1
Tiirkiye 181 4662

ingiltere 136 3858

Rusya 204 4456

Toplam 521 12979

Tablo 2" ye gore en fazla 6grenci sayis1 Tiirkiye’de en az
Ogrenci sayist 1ngiltere’de goriilmekle birlikte 6grenci
sayllarmin birbirine yakin olmasi bu {ilkelerin tercih
edilmesinin sebeplerinden biri olarak gosterilebilir.

Tablo 3.

TIMSS veri setinde kullanilan degiskenler ve kodlar

2.3. Veri Toplama ve Ayiklama Siireci

Bu c¢alismada TIMSS 2019 uygulamasinda 8. Smuf
ogrencilerinin matematik performanslarimi ortaya koyan
matematik testi ile gesitli 6grenci-okul anketlerinden elde
edilen ikincil verilere odaklanilmigtir. TIMSS 2019’a ait bu
ham veriler IEA'nin herkesin ulagimina agik internet
indirilmigtir (https://www .jea.nl/data-
tools/repository/timss.). TIMSS veri setinde 6grenci basari
veri dosyalar1 (Tiirkiye icin bsaturz7; Ingiltere igin
bsaengz? ve Rusya igin bsarusz7), 6grenci baglami veri
dosyalar (Tiirkiye icin bsgturz7; 1ngiltere icin bsgengz7 ve
Rusya
(Turkiye igin begturz7; 1ngiltere i¢in begengz7 ve Rusya igin
begrusz7) seklinde farkli kodlarla belirlenmis veri
dosyalar1 bulunmaktadir. Verileri ayiklama asamasinda ilk
olarak arastirmanin temel degiskenleri olan {ilkelere ait

sitesinden

icin bsgrusz7), okul baglami veri dosyalar

arastirma kapsaminda kullanilan degiskenlerin kodlari
¢ikarilmistir. TIMSS veri setindeki arastirmaya konu olan
tiim kodlar Tablo 3’te sunulmustur.

Degisken Tiirii TIMSS Veri Seti Kodlar1 Degisken
Yerli ve Gogmen Olma Durumlarin1  BSBGOSA Annenin Ulkede Dogma Durumu
Belirleyen Degigkenler BSBG08B Babarun Ulkede Dogma Durumu
C)grenci Degiskenleri BSBGO03 Test Dilinin Evde Kullanilma Siklig:
BSBGO6A Anne Egitim Durumu
BSBG06B Baba Egitim Durumu
BSBG04 Evdeki Kitap Sayis1
BSBGO05 (Evdeki Egitim BSBGO5A  Bilgisayara Sahip Olma Durumu
Imkanlary) BSBG05B Calisma Masasina Sahip Olma Durumu
BSBGO5C  Kendine Ait Odaya Sahip Olma Durumu
BSBGO5D  Evde Internete Sahip Olma Durumu
BSBGO5E Cep Telefonuna Sahip Olma Durumu
Cinsiyet
BCBGO05B Okulun Bulundugu Yerlesim Birimi
Okul Degigkenleri Okulun Bulundugu Sosyo-Ekonomik
Cevre:
BCBGO03 BCBGO3A  Okuldaki Dezavantajli Ogrenci Orani
BCBGO3B  Okuldaki Geliri Iyi Ogrenci Orani
Matematik Basari Puanlar1 (Makul BSMMATO1 1. Matematik Basar1 Puaru
Degerler) BSMMATO02 2. Matematik Bagsar1 Puanm
BSMMATO03 3. Matematik Bagsar1 Puanm
BSMMAT04 4. Matematik Basar1 Puanm
BSMMATO05 5. Matematik Bagsar1 Puan
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Calisma, 6grenci anketinden 6 degisken, okul anketinden 3
degisken ile yuritiilmiistiir. Matematik basari puanlar:
O0grenci basar1 dosyasindan elde edilmis olup TIMSS
uygulamasinda matematik basarisi, her 6grenci icin 5 ayr1
makul deger (BSMMATO01-BSMMATO5) tizerinden
raporlanmaktadir. Bu ¢alismada analizlerde kullamilan
matematik basar1 puani, bu bes makul degerin aritmetik
ortalamasi  alnarak  olusturulmustur. = Regresyon
analizlerinde makul degerlerin tamaminin ayr1 ayr1 modele

dahil edilmesi yerine ortalama puanin

Ebeveyn (A) tlkede mi doddu?

}—Evet - Yerli

I— Hayir -

Ebeveyn (B) iilkede mi dogdu?

}—Evet -+ Yerli

I— Hayir -+ Go&gmen
L— Bilmiyorum / Bog - Analiz diga

|
|
|
|
|
L— Bilmiyorum / Bog - Ebeveyn (B) iilkede mi dogdu?

}— Evet - Yerli
l— Hayir - Rnaliz disa
L Bilmiyorum / Bog - Analiz disi

Sekil 1. Ogrencilerin yerli ve go¢men olma durumlarini sematik
gOsterimi

Tablo 4.

kullanilmasi, tiim makul degerlerin birlikte kullanilmasiyla
elde edilen sonuglara oldukga yakin ve tutarli bulgular
sundugu igin literatiirde 6nerilen bir yaklagimdir (Carstens
ve Hastedt, 2010; Laukaityte ve Wiberg, 2017). Bu
dogrultuda, calismada bagimli degisken olarak makul
degerlerin ortalamasma dayali tek bir matematik basar1
puan: kullanilmistir. Veri ayiklama prosediiriiniin ikinci
asamas1 olarak secili iilkelere ait 6grencilerin yerli ve
go¢gmen olma durumlarn Sekil 1'de Ozetlenmistir.
Calismaya katilan {ilkelerdeki 8. smif 6grencileri
aragtirmanin amacina yonelik TIMSS 2019 6grenci anketine
verdikleri yanitlar dogrultusunda go¢gmen ve yerli olarak
siniflandirilma siirecinde Sekil 1’de gosterildigi {izere
Schnepf (2007)in c¢alismasindan esinlenerek, her iki
ebeveyni yurt disinda dogan &grenciler gé¢men olarak
isimlendirilirken diger durumlar yerli olarak kabul edildi.
Netlik kazanmayan durumlardaki veriler analiz disina
¢ikarildi. Tablo 4'te yapilan tasnif ve ayiklama siireci
sonunda tilkeler bazinda yerli ve go¢men 6grenci sayisiyla
veri analizi diginda birakilan

Ogrenci  sayisin

gostermektedir.

Orneklemdeki iilkelerin yerli ve gdcmen 63renci sayilart ile analiz disinda birakilan 6grenci sayilar:

Gogmen  Ogrenci

Analiz Dig1 Birakilan Ogrenci

TIMSS 2019 Toplam 8. Simif Ogrenci

Ulkeler Yerli Ogrenci Sayist Sayist Sayst Sayist
Tirkiye 4518 59 85 4662
Ingiltere 2875 640 343 3858
Rusya 4183 198 75 4456

Tablo 4’e gore gd¢men Ogrenci kategorisinde en fazla
ogrenci Ingiltere’de en az ogrenci ise Tiirkiye'de
bulunmaktadir. Veri eksikligi sebebiyle Ingiltere’de 343,
Tiirkiye’de 85 ve Rusya’da 75 6grenciye ait veri analiz dis
birakilmistir. Veri ayiklama prosediiriiniin son asamasi
olan yerli ve gogmen 6grencilere ait se¢ili degiskenler ilgili
dosyalardan ayiklanip bir araya getirilmistir. Arastirmaya
konu olan tiim degiskenlere iliskin ham veriler tek bir SPSS
dosyasinda birlestirildikten sonra veri analizi asamasina
gecilmistir.

2.4. Veri Analizi

Veriler SPSS programi kullanilarak analiz edilmistir.
Arastirma sorularmi yanitlamak amaciyla basit ve ¢oklu
dogrusal regresyon analizleri uygulanmistir. TIMSS
verilerinde  bazi  degiskenlerde  eksik  yanitlar
bulundugundan, veri kaybini en aza indirmek igin her bir
degisken ayr1 ayr1 incelenmis ve bu nedenle genel olarak

basit dogrusal regresyon analizi tercih edilmistir. Ancak, alt
kategoriler igermesi nedeniyle yalmizca “evdeki egitim
imkanlar1” degiskeni i¢in ¢oklu dogrusal regresyon analizi
yapilmistir.  Basit  regresyon
nedenlerinden biri, degiskenlerin birbirini etkilemesinin

analizinin  segilme
onlenmesi ve bdylece her {ilkedeki yerli ve gdg¢men
ogrencilerin durumlarinin daha net karsilastirilabilmesidir.
Buna ek olarak,
degerlendirmek amaciyla her iilke ve 6grenci grubu igin
smif i¢i korelasyon katsayilar1 (Intraclass Correlation
Coefficient, Elde edilen ICC
degerlerinin %3,4 ile %8,2 arasinda degistigi goriilmiistiir.
Bu oranlar, matematik basarisindaki varyansin sinirl bir
bolimiiniin okul diizeyindeki farkliliklardan
kaynaklandigini gostermekte olup (Hox vd, 2010), ¢oklu
dogrusal modelleme yerine basit regresyon analizinin
kullanilmasmin metodolojik agidan uygun oldugunu
ortaya koymaktadir. Calismada, 0Ogrenci ve okul

orneklemin hiyerarsik  yapisim

ICC) hesaplanmustir.

852



B. Ugarer ve D. Celik

Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi Cilt 27, Sayz 2, 2026

diizeyindeki yordayici degiskenlerin matematik basari
puanlarindaki degiskenligi agiklama diizeyi test edilmistir.

Tiirkiye, 1ngiltere ve Rusya’daki Yerli ve Goc¢men
Ogrencilerden elde edilen verilere iligkin arastirmada
kapsaminda gerceklestirilecek olan basit ve ¢oklu dogrusal
regresyon analizlerine iligkin varsayimlar: test etme siireci
(Kalaycy, 2010) asagida verilmistir. Bu siiregle ilgili detayl
bilgi igin Ugarer (2025) bakiniz.

Degiskenlerin Yapisi: Regresyon analizi i¢in bagimli ve
bagimsiz degiskenlerin en az aralik olgeginde olgiilen
siirekli degiskenler olmasi gerekmektedir. Ancak bagimsiz
degiskenler kategorik yapidaysa bu degiskenlerin “yapay”
(dummy, kukla) degiskeni olarak doniisiimleri yapildiktan
sonra analize dahil edilmesi gerekmektedir (Biiytikoztiirk,
2015). okul
degiskenlerinin hepsi kategorik olup analize girebilmeleri
igin yapay degiskenine doniisiimleri
Calismanin bagiml degisken matematik basar1 puanlar1 ise
siirekli degisken durumundadir.

Bagimsiz degisken olan Ogrenci ve

yapilmaistir.

Degiskenlerin ~ Normal —Dagilim  GoOstermesi:
degiskenin normal dagilima sahip olmasi durumunun test
edilmesi i¢in ¢arpiklik ve basiklik katsayilari ile histogram
grafikleri incelenmistir. Yapilan analizler sonucunda tiim
carpiklik ve basiklik degerlerinin referans araliklarda
oldugu goriilmiistiir. Segilen iilkelerdeki yerli ve gogmen
o0grencilerin, Ogrenci ve okul degiskenleri tek tek
incelendiginde her bir degiskene ait kayip veriler ve
yapilan
gozlemlenen ug degerler silinmis ayrica matematik basari
puanlarma ait histogram grafikleri incelenmis olup tiim
gruplarda matematik basar1 puanlarinin normal dagilim
gosterdigi sonucuna ulagilmigtir.

Bagimli

normal  dagilimm  incelemesi  sirasinda

Yordanan ve Yordayic: Degiskenler Arasindaki Dogrusal liski:
ki degisken arasinda olusturulan grafikte diiz cizgi
halinde bir iliski oldugu durumda bu iki degiskenin
dogrusallik varsayimini sagladigi soylenir. Tki degisken
arasindaki dogrusal iligki sacilim grafigi incelenerek
degerlendirilir (Tabachnick ve Fidell, 2007, 2013).
Calismaya dahil olan {ilkelerdeki yerli ve go¢men
ogrencilerin matematik basari puanlar: ile arastirmanin
yordayic1 degiskenleri arasinda gerceklestirilen sagilim
grafikleri incelendiginde tiim grafiklerin dogrusal iliskiyi
yansittig1 sonucuna ulagilmistir.

Aciklayict Degiskenler Arasinda Coklu Dogrusal Bagimlilik
Bulunmamasi: Degiskenler ¢oklu birlikte dogrusal oldugu
zaman bu degiskenler tekrar eden bilgileri igerir ve
degiskenlerin hepsine analizde ihtiya¢ yoktur (Tabachnick
ve Fidell, 2007, 2013). Coklu baglant1 probleminin
olmamasi icin degiskenler arasindaki korelasyon degerinin
r<80 olmasi veya VIF (varyans biiyiiltme faktorii)
degerinin 10'un altinda olmasi gerekir (Hair vd., 1998).
Ayni zamanda tolerans degerlerinin 0.2’den biiyiik olmasi
degiskenler arasinda ¢oklu baglant1 probleminin olmamasi
agisindan  Onemlidir. Yapilan incelemeler sonucunda
calismada yer alan degiskenler arasinda g¢oklu baglant:

problemi olustugu durumlarda ilk asamada referans grup
degistirilmistir. Sorunun giderilmedigi durumda ¢oklu
baglant1 problemine sebep olan degisken analizden
cikarilmistir. Ingiltere'nin yerli 6grencilerine ait test dilinin
evde kullanilma sikligl, Rusyanin yerli 6grencilerine ait
test dilinin evde kullanilma sikligl, babanin egitim
durumu, okulun geliri iyi 6grenci orami ile Rusya’nin
gogmen
degiskeninde c¢oklu baglantiliik probleminden dolay:
referans grubu degistirilmistir.

Ogrencilerine  ait, anne egitim durumu

Ardisik Bagimlilik (Otokorelasyon): Durbin Watson istatistigi
vaka dizilisleri tiizerindeki hatalarin otokorelasyonunu
veren bir ol¢limdiir. Calismada yer alan degiskenlere
hatalarin  birbirinden bagimsiz olma (otokorelasyon)
kosulunu saglayip saglamadigini kontrol etmek igin
Durbin-Watson
sonucunda {i¢ iilkede de tiim degiskenler icin Durbin
Watson degerleri referans araliginda olup hatalarin
birbirinden bagimsiz oldugu varsayiminin saglandig:
gortilmiistiir.

testi yapimustir. Yapilan analizler

Hata Varyanslarimim Normal Dagilimi: Hata varyanslarinin
normal dagilima sahip olmasi sarti histogram grafigi ile
incelenmistir.
iilkelerin yerli ve go¢men gruplarma ait degiskenlerinin
tiim hata varyanslarinin normal dagildig tespit edilmistir.

Yapilan incelemeler sonucunda tiim

U¢ Degerler: Ug degerlerin tespitinde Z puani, Cook’s
araligl, Mahalonobis aralif1 veya Leverage degeri gibi
kriterler incelenmektedir. Veriler arasinda ug¢ degerlerin
sonuglar1 yaniltabileceginden arastirmada ug
degerlerin tespiti i¢gin Cook’s degeri incelenmistir. Bu deger
1’den kiigiik olmas1 durumda ug degerlerin olmadig: kabul
edilmektedir (Cook ve Weisberg, 1982). Tiirkiye, Ingiltere
ve Rusya’'nin yerli ve gé¢gmen 6grencilerine ait 6grenci ve
okul degiskenlerinin tiimiinde Cook’s< 1 oldugundan ug
degerlerin olmadig1 sonucuna ulagilmistir.

olmasi

Analizlere ge¢gmenin 6n sart1 olan varsayimlarin tiimiiniin
saglandig goriilmiis olup veriler regresyon analizine tabi
tutulmustur.

3. Bulgular

Bu bolimde sirasiyla Tiirkiye, Tngiltere ve Rusya
Orneklemine ait yerli ve go¢gmen 6grencilerin matematik
basarilarini yordayan 6grenci ve okul degiskenlerine iliskin
regresyon elde bulgular
Ozetlenmistir.

analizlerinden edilen

3.1. Tiirkiye'de Yerli Ogrencilere Ait Bulgular
3.1.1. Ogrenci degiskenleri

Tiirkiye'de yerli 6grenciler agisindan evdeki kitap sayisi,
anne ve baba egitim diizeyi matematik basarisinin en giiglii
yordayicilari Evdeki kitap
ogrencilerin matematik basarisini yordayan onemli bir
degiskendir (R?=21; Fu.450=295.9, p<.05). Evdeki kitap
sayist 11-25 arasinda olan &grenciler 0-10 kitaba sahip
Ogrencilere kiyasla yaklagik 55 puan daha iyi bir

olmustur. sayis1 yerli
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performans sergilerken, 200’den fazla kitaba sahip
ogrenciler 0-10 kitap bulunan 6grencilere kiyasla yaklasik
152 puan daha yiiksek puana sahip olmustur. Anne egitim
diizeyi modele orta diizeyde katki saglamis (R?=.13;
F(6.4020=103.3, p<.05), 6zellikle lisans (=.29, p<.05) ve yiiksek
lisans (f=.14, p<.05) mezunu annelere sahip 6grencilerin
basarilar1 belirgin bigimde daha yiiksek bulunmustur.
Benzer sekilde baba egitim diizeyi de orta diizeyde anlaml1
bir yordayici olup (R?=.15; Fs.4000=119.4, p<.05) babasi lisans
(=34 p<.05) ve yiiksek lisans (f=.17 p<.05) mezunu olan
yerli
goOstermistir.

ogrencilerin basarilar1 belirgin diizeyde artis

Evdeki egitimsel imkanlar (bilgisayar, ¢alisma masasi,
kendine ait oda, internet ve cep telefonu) yerli 6grencilerin
matematik basar1 varyansimin  %13’tinii  agitklamigtir
(R?=.13; F4509=134.6, p<.05). Ozellikle 6grencilerin calisma
masasi (f=-.20, p<.05) ve bilgisayara (=-.17, p<.05) sahip
olmalar1 anlaml birer yordayici olarak 6ne ¢ikmaktadir.
Evde test dilinin kullamm sikhigi (R?=.08) ve cinsiyet
degiskeni (R?=.00) yerli 6grencilerin matematik basarisini
yordamada anlaml ancak diisiik diizeyde etkili olmustur.

3.1.2. Okul degiskenleri

Tiirkiye baglaminda okul degiskenleri incelendiginde,
genel anlamda okulun bulundugu yerlesim yerinin (R?=.09;
F(4.4393)=103.5, p<.05),
dezavantajli Ogrencilere sahip olma oranmin (R?=.06;
F(3.4467)=101.5, p<.05) ve sosyo-ekonomik olarak geliri iyi
olan (R2=.06;
F(3.4387)=97.6, p<.05) yerli 6grencilerin matematik basar1
varyansini diisiik diizeyde agikladigi, ancak anlamli birer
yordayict olduklar1 tespit edilmistir. Orneklendirmek
gerekirse; kirsal bolgelerdeki 6grenciler, kentsel yogun
bolgelerdeki 6grencilere gore yaklasik 78 puan daha diisiik
basar1 gostermistir. Uzak kirsaldaki 6grenciler agisindan bu
farklilasma (yaklasik 140 puan) ¢ok daha belirgin olup tiim
tekil degiskenlerdeki farkliliklar olarak
anlamlidir. Okulun sosyo-ekonomik agidan dezavantajh

sosyo-ekonomik  agidan

Ogrencilere  sahip olma oranmin

istatistiksel

ogrencilere sahip olma orani %50’den fazla olan okullarda
ogrencilerin basarisi, bu oranin maksimum %10 oldugu
okullara kiyasla, yaklasik 77 puan istatiksel olarak anlamli
bi¢imde diismdiistiir. Buna karsilik, sosyo-ekonomik agidan
avantajli  6grencilerin yogun oldugu okullarda basari
anlaml bi¢cimde artmistir.

3.2. Tiirkiye'de Gogmen Ogrencilere Ait Bulgular
3.2.1. Ogrenci degiskenleri

Gogmen dgrenciler agisindan anne ve baba egitim diizeyi
matematik basar1y1 giiclii bir sekilde a¢iklamaktadir. Anne
egitim diizeyi bagimli degiskendeki varyansin yaklasik
%49'unu agiklamistir (R?=49; Fe4=8.1, p<.05). Ozellikle
ortaokul (f=.66, p<.05) ve lise (=47, p<.05) mezunu
annelere sahip dgrenciler daha yiiksek basar1 gostermistir.
Benzer sekilde baba egitim diizeyi de matematik basar1
varyansinin %44’tinii aciklamistir (R?=.44; F5.49=7,0, p<.05).
Ozellikle babasi lisans mezunu gdgmen dgrenciler (3=.56,
p<.05) ¢ok daha yiiksek basar1 ortaya koymustur. Evdeki
kitap sayis1 matematik basariy1r agiklamada gogmen
ogrencilerde de anlamli bulunmustur (R?=.14; Fps5=2.9,
p<.05). Kitap sayisi fazla olan 6grenciler daha yiiksek basar1
sergilemistir.

Buna karsilik, cinsiyet ve evde test dilinin kullanimi
anlamli yordayicilar olmamistir (p>.05). Evdeki egitimsel
imkanlar modelde orta diizeyde varyans aciklasa da
(R?=.29; Fes1=4,2, p<.05), tekil degiskenlerin hicbiri tek
basina istatistiksel olarak anlamli bir yordayici degildir
(p>.05).

3.2.2. Okul degiskenleri

Gogmen 6grenciler agisindan okulun bulundugu yerlesim
yeri (R?=.17; F(2.56)=5,8, p<.05), sosyo-ekonomik agidan
okuldaki dezavantajli 6grenci orami (R?=.14; F(3,55)=3.0,
p<.05) ve okuldaki avantajli Ogrenci oram1 (R?*=.15;
F(3.55)=3.2, p<.05) matematik basari yordama agisindan
orta diizeyde etkili olmustur. Kii¢iik kasaba ve kirsal
bolgelerde Ogrenim goren gogmen oOgrenciler, kentsel
bolgelerdeki akranlarna gore yaklasik 127 puan daha
diisiik basar1 gostermis olup bu farklilasma istatistiksel
olarak anlamlidir. Okulda dezavantajli 6grenci orani
%50’den fazla oldugunda basar1 yaklasik 101 puan
diismiis, buna karsilik gelir diizeyi yiiksek &grencilerin
yogun oldugu okullarda go¢men &grencilerin basarilari
yaklasik 89 puan artmistir. Matematik basar1 agisindan bu
diisiis ve yiikselis istatiksel olarak anlamlidir.

Tablo 5 Tiirkiye baglaminda yerli ve gogmen 6grenciler icin
her iki degisken kategorisinden elde edilen bulgularin bir
Ozetini icermektedir.
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Tablo 5.

Tiirkiye 6rnekleminde yerli ve gocmen 0grenciler icin anlamli yordayicilarin karsilastirmast™

Degisken  Degisken Yerli Gog¢men Yorum
Grubu Ogrenciler Ogrenciler
g Cinsiyet V (R2=.003) X Yerli grupta diisiik etkili
E Evde test dilinin v (R>=.08) X Yerli grupta diisiik etkili
S kullanim siklig1
55’3 Anne egitim diizeyi v (R=.13) v (R2=44) iki grupta da etkili. Go¢gmende oldukga belirgin
g Baba egitim diizeyi V (R?=.15) v (R2=49) Iki grupta da etkili. Gé¢gmende daha belirgin
§ Evdeki kitap sayist V (R2=.20) vV (R2=.13) iki grupta da etkili. Yerlilerde biraz daha belirgin.
:8’3 Evdeki egitim olanaklar1 v (R*=.13) v (R2=.28) iki grupta da etkili. G¢gmende biraz daha belirgin
£ Okulu.n A bulundugu (R*=.08) vV (R2=.17) Iki grupta da etkili. Go¢gmende biraz daha belirgin
= g yerlesim y?rl . . o . o
é % Dezavantajlt ogrenci Y (R*=.06) v (R2=14) Iki grupta da etkili. Gogmende biraz daha belirgin.
»0 orani
~ Geliri iyi dgrenci orani V (R>=.06) v (R=.14) Iki grupta da etkili. Gogmende biraz daha belirgin.

Not*: degiskenin anlaml bir yordayici oldugunu, x ise anlamli olmadigin1 gostermektedir. Parantez iginde belirtilen R? degerleri, ilgili modelin bagiml

degiskendeki varyansin ne kadarini agikladigini géstermektedir.

Tablo 5 incelendiginde, Tiirkiye’de yerli 6grencilerin
matematik basarisini en ¢ok evdeki kitap sayisi, baba ve
anne egitim durumu, evdeki egitim imkanlar1 ve evde test
dilinin kullanilma siklig1 yordamaktadir. Cinsiyet anlaml1
ancak diisiik diizeyli bir Gogmen
ogrencilerde ise baba ve anne egitim durumu, evdeki
egitim evdeki Kkitap
yordayicalardir. Ozellikle ebebeyn egitim durumu ve
evdeki egitim olanaklar1 go¢men Ogrencilerde yerli
ogrencilere kiyasla ¢ok daha giiglii yordayicilardir. Yerli ve
gogmen Ogrenciler agisindan hem okulun bulundugu
yerlesim birimi hem de avantajli/dezavantajli 6grenci orani
basariy1 yordamaktadir.

yordayicidir.

imkanlar1 ve sayist anlaml

3.3. Ingiltere’de Yerli Ogrencilere Ait Bulgular
3.3.1. Ogrenci degiskenleri

Anne ve baba egitim diizeyi, ingiltere’de yerli 6grencilerin
matematik basarisini, diger 6grenci degiskenlerine kiyasla
en giiclii bicimde agiklayan degiskenlerdir. Anne egitim
diizeyi i¢in model anlamli (R?=.12, F.1366=29.7, p<.05,) olup
lisans mezunu annelere sahip 6grenciler, okula gitmeyen
annelere sahip dgrencilere kiyasla ortalama 126 puan daha
yliksek basar1 gostermektedir. Baba egitimi de benzer
bicimde anlamli bir yordayici olup (R?=.12, F.1252=27.2,
p<.05) yiiksek lisans mezunu babaya sahip Ogrenciler,
okula gitmeyen babalara sahip 6grencilere kiyasla yaklasik
119 puan farkla daha basaril: olmustur. Evdeki kitap sayist
da yerli 6grencilerin matematik basar1 agiklayan 6nemli
degiskenlerden biridir (R?=.15, Fu.2814=124.9, p<.05). 200"den
fazla kitab1 olan 6grenciler, 0-10 kitap sahibi akranlaria
gore ortalama 93 puan daha yiiksek basar1 gostermektedir.

Evdeki egitim imkanlar1 (R?=.04, F.2837=24.8, p<.05) modeli
anlamli kilmaktadir, ancak diisiik diizeyde bagimh
degiskendeki varyansi acitklamaktadir. Bununla birlikte
6grencinin ¢alisma masasima (=-.16, p<.05), bilgisayar (f=-
.08, p<.05) ve kendine ait odaya (f=-.05, p<.05) sahip olma

durumu istatistiksel olarak basariy1 aciklamada anlamli
yordayicidirlardir. Evde test dilinin kullanim siklig1 da
(R?=.00, Frass6=3.1, p<.05) bagimli degiskendeki varyansi
diisiik diizeyde aciklamaktadir. Yerli dgrenciler igin test
dilinin bazen kullanilmas: basariy:1 diistirmektedir (5=-.04,
p<.05). Yerli dgrencilerde cinsiyet degiskeni anlaml bir
yordayici degildir (R?=.05, F.2860=2.6, p>.05).

3.3.2. Okul degiskenleri

Ingiltere baglaminda okul degiskenleri incelendiginde,
okulun yerlesim biriminin (R?=.01, F¢-2218=7 0, p<.05), sosyo-
ekonomik agidan okuldaki dezavantajli 6grenci oraninin
(R=.10, F@200=82.4 p<.05) ve okulda sosyo-ekonomik
agidan geliri iyi olan 6grenci oranmnin (R?=.04, F.2174=33.0,
p<.05) yerli 6grencilerin matematik bagarilarini yordamada
anlamli bir faktor oldugu tespit edilmistir. Ancak okuldaki
dezavantajli 6grenci orani, diger iki degiskene gore yerli
ogrencilerin basarisin1 agiklamada daha giligliidiir. Uzak
kirsal bolgelerdeki dgrencilerin puani kentsel alanlardaki
akranlarna gore yaklasik 60 puan diismiis (8=-.07, p<.05),
(banliydde)  yasayan
ogrencilerin puani ise kentsel alanlardakilere kiyasla 10
puan yiikselmistir (f=.05, p<.05). Matematik basar1
agisindan bu diislis ve yiikselisler anlamlidir. Sosyo-

kentsel alanin  smarlarinda

ekonomik dezavantajli 6grenci orami arttik¢a bagarn
diismekte, buna karsilik gelir diizeyi yiiksek 6grenci orani
artttkca basari artmakta olup tiim bu farklilagmalar
istatistiksel olarak da anlamhidir.

3.4. Ingiltere’de Go¢men Ogrencilere Ait Bulgular
3.4.1. Ogrenci degiskenleri

Ingiltere’de gogmen oOgrenciler agisindan evdeki kitap
sayist ile anne ve baba egitim diizeyi, diger 6grenci
degiskenlerine kiyasla matematik basarisini énemli dl¢iide
etkilemektedir. Evde kitap sayist degiskeni icin model
anlamh (R?=.16, F.632=38.8, p<.05) olup 100’den fazla kitab1
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bulunan &grenciler, 0-10 kitap sahibi akranlarma gore
yaklasik 104 puan daha yiiksek basar1 gostermistir.
Gogmen ogrencilerde anne egitim diizeyi (R?>=.11,
F6291=5.8, p<.05) ve baba egitim diizeyi (R?=.11, F276=5.9,
p<.05)
bulunmustur. Lisans mezunu annelere sahip 6grenciler

modelleri de istatistiksel olarak anlamh
okula gitmeyen annelere sahip 6grencilerden yaklasik 76
puan, lisans mezunu babaya sahip 6grenciler ise okula
gitmeyen babaya sahip 6grencilerden 74 puan daha yiiksek
basar1 gostermektedir. Benzer bir durum yiiksek lisans

mezunu anne ve babalar i¢inde gecerlidir.

Evdeki egitim imkanlar1 gd¢men 6grencilerinin basarisin
diisiik diizeyde aciklamaktadir (R?=.07, F627=9.0, p<.05).
Bununla birlikte 6grencinin bilgisayar (3=-.17, p<0.05) ve
¢alisma masasmna (B=-.10, p<.05) sahip olma durumu
istatistiksel basartyr1  agiklamada
yordayicidirlar. Go¢men Ogrencilerde cinsiyet (R?=.00,
Fae9=2.8, p>.05) ve evde test dilinin kullanim siklig1

olarak anlaml

3.4.2. Okul degiskenleri

Okul degiskenleri agisindan, okulun bulundugu yerlesim
birimi gé¢men 6grencilerin matematik basarisinin anlamli
bir yordayicist degildir (R?=.00, F(2.445)=0,1, p>.05). Buna
karsin sosyo-ekonomik dezavantajli 6grenci orani basariy1
acgiklamada 6nemli bir faktordiir (R?=.17, F(3.443=29.9, p<.05).
Dezavantajli 6grenci oranmin %50'nin iizerinde olan
okullardaki basari, bu orann %10'nun altinda oldugu
okullara kiyaslandiginda yaklasik 109 puan diismektedir.
Diger taraftan gelir diizeyi yiiksek 6grenci orani da basariy1
orta diizeyde (R?=.11, Fpa»=17.3, p<.05) aciklamakta ve
gelir diizeyi arttikca basari artmaktadir. %50'den fazla
yiiksek gelirli 6grencisi olan okullardaki basari, bu oranin
%10'nun altinda oldugu okullara kiyasla 66 puan fazladir.

Tablo 6 Ingiltere baglaminda yerli ve gocmen &grenciler
i¢in her iki degisken kategorisinden elde edilen bulgularn
bir 6zetini icermektedir.

(R=.00, F@ee=70, p>.05) basarty1 anlaml bicimde
yordamamaktadir.
Tablo 6.
Ingiltere drnekleminde yerli ve goemen Ggrenciler icin anlaml yordayicilarin karsilagtirmas:
Degisken Degisken Yerli Gogmen Yorum
Grubu Oprenciler Oprenciler
Cinsiyet X X Her iki grupta da anlamli bir yordayic1
o degil
g % Evde test dilinin kullanim siklig1 V (R?=0.002) X Yerli grupta diisiik etkili
)Zdo % Anne egitim diizeyi V (R?=0.115) V (R=0.108) Iki grupta da benzer etkili.
Qb Baba egitim diizeyi v (R2=0.115) vV (R2=0.113) iki grupta da benzer etkili.
© Evdeki kitap sayist  (R2=0.149) vV (R2=0.156) iki grupta da benzer etkili.
Evdeki egitim olanaklar1 V (R2=0.042) v (R%=0.067) iki grupta da benzer etkili.
5 Okulun bulundugu yerlesim yeri V (R2=0.013) X Yerli grupta diisiik etkili
e Dezavantajli 6grenci oran v (R2=0.101) v (R2=0.168) iki grupta da etkili. Gogmende biraz
2 % - daha belirgin.
© iéb Geliri iyi 6grenci oram V (R2=0.044) v (R>=0.109) iki grupta da etkili. Gogmende biraz

daha belirgin.

Ingiltere baglaminda hem yerli hem de gogmen dgrenciler
agisindan evdeki kitap sayisi, anne-baba egitim durumu ve
evdeki egitim imkanlar1 matematik basarisini1 yordamada
onemli degiskenler olup benzer etkiye sahiptir. Yerli
ogrencilerde evde test dilinin kullanim sikligi anlamli
ancak yordayiciligr diistik etkili bir degisken olarak ortaya
¢ikmaktadir. Okul degiskenleri agisindan da hem yerli hem
gogmen Ogrencilerde okulun dezavantajli 6grenci orani ve
geliri iyi 6grenci orani1 basar1y1 yordayan degiskenler olup
bu yordama giicii gogmenlerde biraz daha belirgindir. Yerli
ogrencilerde okulun yerlesim yeri de diisiik etkili bir
degisken olarak ortaya ¢ikmaktadir.

3.5. Rusya’da Yerli Ogrencilere Ait Bulgular
3.5.1. Ogrenci degiskenleri

Rusya’da yerli 6grencilerde cinsiyet degiskeni, matematik
basarist lizerinde istatistiksel olarak anlamli ancak etkisi
oldukca diisitk bir yordayicidir (R?=.00, F(1.4169)=84,

p<.05). Anne egitim diizeyi degiskeni, modele anlaml1 katki
saglamakla birlikte (R?=.01, F.3363=3.4, p<.05), yordama
glicli diisiiktiir. Benzer sekilde, baba egitim diizeyi de
anlaml bir model olusturmus (R?=.00, F .2874=2.3, p<.05),
ancak aciklanan varyans ¢ok smirli kalmustir.

Evde test dilinin kullamilma sikligi (R?=.00, F@4165~=1.3
p>.05), evdeki kitap sayist (R?=.02, Fu4e4) = 1.7 p>.05) ve
evdeki egitim olanaklar1 (R?=.00, Fp4139=0.3 p>.05) yerli
Ogrencilerin matematik basarisi1  anlamli  diizeyde

yordamadig1 tespit edilmistir.
3.5.2. Okul degiskenleri

Okulun bulundugu yerlesim birimi degiskeni, matematik
basarisini anlamh diizeyde yordamis (R?=.00, Fu4160=2.7,
p<.05) olmakla birlikte bagimli degiskendeki degisimi ¢ok
diisiik diizeyde agiklamaktadir. Benzer sekilde okuldaki
dezavantajli 6grenci oran1 da anlamli bir model olusturmus
(R?=.00, Fpaier= 3.1, p<.05) ancak Ogrencilerin matematik

856



B. Ugarer ve D. Celik

Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi Cilt 27, Sayz 2, 2026

basarisindaki varyansi aciklamada ¢ok siurli kalmistir.
Okuldaki sosyo-ekonomik acidan geliri iyi olan 6grenci
orani, yerli 6grenciler igin diger okul degiskenlerine kiyasla
nispeten daha yiiksek, ancak yine de matematik basariy:
diisiik diizeyde bir agiklayiciiga sahiptir (R?=.01, Feae) =
13.7, p<.05).

3.6. Rusya’da Gégmen Ogrencilere Ait Bulgular
3.6.1. Ogrenci degiskenleri

Anne egitim diizeyi, go¢cmen Ogrencilerde matematik
basarisini agiklamada orta diizeyde bir giice sahiptir
(R?=.18, F (6.158) =5.7, p<.05). Okula gitmeyen bir anne ile
anneye sahip go¢men
ogrencilerin matematik puanlar1 arasinda okula gitmeyen
anne aleyhine yaklagik 143 puan fark vardir. Baba egitim
diizeyi de anlaml bir yordayici olmakla birlikte (R?=.08,
Feus) = 2.4, p<.05), agiklama giicli daha diistiktiir. Evdeki
egitim olanaklar1 igerisinde oOzellikle internet erisimi

yliksek lisans mezunu bir

degiskeni anlamli bir yordayici olarak 6ne ¢ikarken (B=-
.199, p<.05), model genel olarak orta diizeyde agiklayiciliga
sahiptir (R?=.11, Feao) = 4.6, p<.05). Go¢men Ogrencilerin
matematik basarisin1 agiklamada evdeki kitap sayis1 da
anlaml bir yordayici olarak bulunmustur (R?=.06, F.1949=4.0
p<.05). Evinde 100 kitaptan fazla kitap bulunan 6grencinin
matematik puani, evinde 10 kitaptan az kitap bulunan
ogrenciye kiyasla yaklasik 55 puan fazladir. Ancak evde
kitap sayis1 degiskeni de bagiml degiskendeki varyansi
diisiik diizeyde agiklamaktadir. Evde test dilinin kullanim

siklig1 degiskeni anlamli bir model olusturmustur (R?=.03,
F195=3.1, p<.05). Evde test dilini bazen kullanan 6grenciler
daima kullanan &grencilerin yaklasik 38 puan gerisinde
kalmistir. Ancak bu degiskende bagimli degiskendeki
varyansi diisiik diizeyde agiklamaktadir.

Gogmen ogrenciler igin cinsiyet degiskeni matematik
basarisinin anlamli bir yordayicisi degildir (R?=.00,

Fa.196=0.5, p>.05).
3.6.2. Okul degiskenler

Gogmen Ogrenciler igin sadece okuldaki dezavantajli
Ogrenci orani matematik basarisini agiklama agisindan
anlaml bir yordayicidir (R?=.06, Fi.19) = 4.4, p<.05). Gelen
anlamda okuldaki dezavantajli &grenci orami arttik¢a
matematik basaris1 da diismektedir. Okulun sosyo-
ekonomik agidan dezavantajhi 6grencilere sahip olma orani
%11-%25, %26-%50 ve %50'den fazla olan okullarda
Ogrencilerin basarisi, bu oranin maksimum %10 oldugu
okullara kiyasla, yaklastk 40 puan diismiistiir. Okulun
bulundugu yerlesim yerinin ise matematik basarisi
iizerinde anlamli bir etkisi yoktur (R?=.02, Fpis) = 24,
p>.05). Benzer sekilde okuldaki geliri iyi 6grenci oranini da
go¢men 0grencilerin matematik basarisini anlaml diizeyde
yordamadig1 goriilmiistiir (R?=.01, F(3.194)=0.3, p>.05).

Tablo 7 Rusya baglaminda yerli ve gé¢men 6grenciler igin
her iki degisken kategorisinden elde edilen bulgularin bir
Ozetini icermektedir.

Tablo 7.
Rusya 6rnekleminde yerli ve gé¢men 6grenciler icin anlamli yordayicilarin karsilagtirmas:
Degisken Degisken Yerli Gogmen Ogrenciler  Yerli ve  Gogmen
Grubu Oprenciler Ogrenciler igin R? farki
Cinsiyet v (R2=.002) X -
g ks Evde test dilinin kullanim siklig1 X v (R2=.03) -
= Anne egitim diizeyi v (R2=.006) v (R%=.17) -17
= Y
28 Baba egitim diizeyi vV (R2=.004) v\ (R2=.07) -.07
5 Evdeki kitap sayist X v (R2=05) -
Evdeki egitim olanaklar1 X vV (R2=.10) -
29 Okulun bulundugu yerlesim yeri v (R2=.003) X -
8 $0°c ‘2 Dezavantajhi grenci oran v (R2=.002) v (R2=.06) -.06
o Geliri iyi 6grenci orani v (R=.01) X -

Rusya baglaminda yerli dgrencilerde anne-baba egitim
durumu ve cinsiyet basariy1 yordayan 6grenci degiskenleri
olup ¢ok diisiik etkilidir. Bu tiir ¢ok diisiik etkili sonuglar
her ne kadar istatistiksel olarak anlamli olsa da pratik
egitim politikalar1 agisindan 6nemi smirli olmaktadir.
Gogmen 6grencilerde ise cinsiyet degiskeni hari¢ diger tiim
ogrenci degiskenlerinin 6grenci
yordayicilar olup ebeveyn egitimi durumu ve evdeki
egitim olanaklar1 biraz daha 6n plana ¢tkmaktadir. Okul
degiskenlerinin hepsi yerli 6grenciler icin diisiik etkili de
olmakla birlikte go¢men

basarisinin  anlamli

olsa anlamh
Tablo 8.

yordayicilar

ogrencilerde sadece dezavantajli 6grenci orani degiskeni
matematik basarisinin anlamli bir yordayicisidir. Gé¢gmen
ogrencilerde anne egitim diizeyi yerli 6grencilere kiyasla
¢ok daha belirgin bir yordayicidir. Ayrica baba egitim
diizeyi ve dezavantajli Ogrenci oranmin da gocmen
Ogrenciler igin yordama giicii biraz daha fazladir.

Tablo 8 Tiirkiye, Ingiltere ve Rusya 6rnekleminde yerli ve
go¢men Ogrencilerin matematik basarilarin1 yordayan
degiskenleri, yansitacak sekilde
karsilagtirmali olarak incelemeyi miimkiin kilmaktadir.

yordama giiclerini

Tiirkiye, Ingiltere ve Rusya drnekleminde yapilan regresyon analizleri iin ozet tablo*
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Tiirkiye

ingiltere Rusya

Yerli Gogmen Yerli

Evdeki kitap

sayisl

Evdeki kitap

sayisi

Evdeki kitap

sayisi

Evde test dilinin
kullanilma siklig1

Yordayan Ogrenci Degiskenleri

Evde test dilinin
kullanilma sikligt

Gogmen Yerli Gogmen

Evdeki kitap

sayisl

Cinsiyet

Evdeki kitap

sayisl

Evde test
dilinin
kullanilma
sikligt

Cinsiyet

Okulun geliri iyi
Ogrenci orani

Okulun geliri iyi
Ogrenci orani

Yordayan Okul Degiskenleri

Okulun geliri iyi
Ogrenci orani

Okulun geliri iyi
Ogrenci orani

Okulun geliri iyi
Ogrenci orani

Not. *: Degiskenler siitunlar boyunca siralanirken ilgili yerli ve gogmen grubunda matematik basarisini yordama orami en fazla olandan en aza dogru

siralanmigtir.

Tablo 8’e gore Tiirkiye ornekleminde hem yerli hem de
gogmen oOgrencilerin matematik basarisin1 agiklamada
ebeveyn egitimi ve ev kaynaklarinin en gii¢lii yordayicilar
oldugu goriilmektedir. Goc¢men Ogrencilerde  bu
degiskenlerin aciklayicilik giicii daha yiiksektir, bu da aile
egitimi ve ev ortaminin gog¢gmen Ogrencilerin basaris
tizerinde belirleyici rol oynadigini gostermektedir. Okul
degiskenleri acgisindan, sosyo-ekonomik dezavantaj ve
yerlesim yeri degiskenleri gogmen Ogrencilerde basariy1
¢ok daha giiclii bicimde etkilemektedir. Genel olarak
Tiirkiye’de yerli 6grenciler i¢in aile temelli degiskenler
basarinin ana belirleyicisiyken, gogmenlerde bu etki okul
ortamu kosullariyla birleserek gii¢lenmektedir.

Tablo 8 incelendiginde, Ingiltere drnekleminde hem yerli
hem de go¢men Ogrenciler igin basariy: en giiclii bigimde
agiklayan degiskenlerin ebeveyn egitimi ve evdeki kitap
sayisi oldugu goriilmektedir. Ancak go¢gmen 6grencilerde
sosyo-ekonomik dezavantaj ve okul gelir diizeyi
degiskenlerinin agiklayicilik giicii belirgin bicimde daha
yliksektir. Bu durum, go¢men &grencilerin okul cevresi
kosullarina kars1 daha duyarli olduklarini gostermektedir.
Genel olarak, go¢men dgrenciler icin ¢evresel ve ekonomik
faktorlerin; yerli Ogrenciler icinse bireysel ve ailevi
faktorlerin daha belirleyici oldugu sdylenebilir.

Tablo 8’ e gore Rusya'daki yerli 6grencilerde, ailenin egitim
diizeyi ve 6grencinin cinsiyeti gibi faktorler basariy1 bir

miktar etkilese de bu etki oldukg¢a sinirhidir. Buna karsilik,
gogmen Ogrencilerde durum farklidir; cinsiyet disindaki
hemen hemen tiim bireysel faktorler (6zellikle anne-baba
egitimi ve evdeki egitim kaynaklari) bagariy1 belirlemede
daha giiclii ve anlamli bir rol oynar. Okul kaynakli
faktorlere bakildiginda ise, bu faktorlerin yerli 6grenciler
tizerinde zayif da olsa bir etkisi varken, gog¢men
ogrencilerin matematik basarisini anlamli sekilde etkileyen
tek okul faktorii, okuldaki dezavantajli 6grenci oranidir. Bu
bulgu, gé¢men 6grencilerin basarisinin bireysel ve ailevi
kosullardan daha fazla etkilendigini gostermektedir.

Tiirkiye ve Ingiltere'nin yerli ve gocmen 6grenci gruplart
icin Ogrenci bagarisi etkileyen Ogrenci ve okul
degiskenlerin sayisi fazla iken, Rusya'nin yerli ve gé¢men
ogrencilerinin basarilarin1 yordayan degisken sayisinin
daha az oldugu tespit edilmistir. Ug iilkede de ebeveyn
egitim diizeyi, evdeki kitap sayisi (Rusya yerli grup haric)
ve evdeki egitim olanaklar1 (Rusya yeri grup hari¢) hem
yerli hem de gdgmen &grencilerin matematik basarisinin
gliclii yordayicilardir. Cinsiyet yalnizca bazi gruplarda
(Tirkiye ve Rusya’da yerli grup) etkili olmustur. Evde test
dilinin kullanilma siklig1 ise Tiirkiye ve Ingiltere’de yerli,
Rusya da gdgmen &grenciler icin diisiik diizeyde de olsa
bir yordayict olmustur. Okul degiskenleri
agisindan okulun bulundugu yerlesim birimi, okulun
sosyo-ekonomik cevresi (okulda bulunan dezavantajli ve

anlaml
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geliri iyi olan 6grenci orani) iilkelerin yerli 6grencilerinin
matematik basarilarini yordayan onemli ortak degiskenler
olup {ilkeler bazinda onem siralar1 farklilasmaktadir.
Okulda bulunan dezavantajli 6grenci oram1 degiskeni her
ti¢ {lkenin de go¢men Ogrencilerinin matematik
basarilarmi etkileyen ortak onemli bir degisken olurken
diger degiskenlerin etkililigi tilkeler arasinda farklilik
gostermektedir.

4. Tartisma,

Bu ¢alisma, ogrenci diizeyindeki degiskenleri ile okul
diizeyindeki  degiskenlerin
Rusya’daki yerli ve go¢men Ogrencilerin matematik
basarilarmi ne dlciide yordadigini ve bu iliskilerin iilke ile
gogmenlik durumuna gore nasil farklilastigini incelemistir.
Arastirmadan elde edilen bulgular asagidaki kisimda

Tiirkiye, 1ngiltere ve

arastirma degiskenleri temelinde ii¢ alt temada tartisilmis
ve ¢alismanin sonuglari ifade edilmistir.

Aile temelli sosyoekonomik wve kiiltiirel altyapr: Tiirkiye,
Ingiltere ve Rusya drneklemlerinde, ebeveyn egitim diizeyi
ve evdeki kitap sayisi, hem yerli hem de gogmen 6grenciler
i¢in matematik basarisinin en gliclii yordayicilar1 olarak
belirlenmistir. Evdeki egitim kaynaklar1 degiskeni 6zellikle
gogmen Ogrenciler igin Onemli bir faktor olarak one
cikarken, evde test dilini kullanma siklig1 tiim {ilkelerde en
zayif yordayict olarak tespit edilmistir. Cinsiyet yalnizca
baz {iilkelerde ve gruplarda anlamh farkliliklar yaratmas,
genel olarak basar1 iizerinde smirli bir etkiye sahip
olmustur. Bu bulgular, ebeveyn egitim diizeyinin yiiksek
matematik basarist icin gerekli bir kosul olarak kritik
roliinii ortaya koyan giincel uluslararasi arastirmalarla
gliclii bir bicimde ortiismektedir (Akytiiz, 2014; Amini ve
Commander, 2012; Arifoglu, 2019; Berberoglu vd., 2003;
Ersan ve Rodriguez, 2020; Islak, 2020; Karabay, 2013;
Korkmaz, 2023; Marks, 2005; Ozer ve Anil, 2011; Qiu ve
Leung, 2022; Schotte vd., 2021; Wang vd., 2012; Wiberg,
2019). Ulkeler arasi yapilan karsilagtirmalar, tipki bu
calismada da oldugu gibi,
basarisinin biiyiik Olgiide aile temelli sosyoekonomik ve
kiiltiirel sermaye ile iligkili oldugunu ortaya koymaktadir.
Ebeveynlerin evdeki Ogrenme
kaynaklarinin mevcudiyeti, 6grencilerin bilissel gelisimini

Ogrencilerin matematik

egitim  diizeyi ve

destekleyen temel faktorler olarak 6ne g¢ikmaktadir. Bu
durum, okulda edinilen 6grenmenin, aile i¢inde saglanan
entelektilel ortam ve egitsel rehberlik ile giiglendigini
gostermektedir.

OECD verileri, ebeveyn egitimi ve mesleki statiiniin, aile
sosyoekonomik durumunun temel bilesenlerinden biri
oldugunu ortaya koymakta; iilkeler genelinde yiiksek
matematik basarisi igin istatistiksel olarak anlamli gerekli
kosullar olarak belirlendigini dogrulamaktadir (Schotte
vd., 2021). Gogmen ve yerli 6grenciler arka plan kaynaklar:
agisindan  eslestirildiginde, basar:1 farklarmin siklikla
azaldig1 veya ortadan kalktigina dair arastirma sonugclari
literatiirde yer almaktadir (Karakus vd., 2022). Bu bulgu

aile temelli sosyoekonomik sermayenin, go¢men

Ogrencilerde matematik basaris1 acisndan gozlemlenen
diisitk performansin 6nemli bir bolimiinii agikladigini
gostermektedir. Sonug olarak ebeveyn egitiminin incelenen
ii¢ iilke genelinde yordayict  oldugunu
desteklemektedir.

Arastirma sonuglarina gére anne ve baba egitim diizeyinin,
gogmen Ogrencilerin basarisinda gliclii bir belirleyici
olmasinin, 6zellikle Tiirkiye drneginde oldugu gibi, sosyal
sermaye ve firsat esitligi yaklasimlariyla uyumlu oldugu
Cunki
beklentilerini, sunduklar1 kaynaklar1 ve evdeki 6grenme
destekleyerek Ogrenci basari
olusmasinda araci rol oynamaktadir. Karsilastirmali TIMSS
bulgulari, ebeveyn egitiminin basariy1 agiklama giiclintin
iilkeler arasinda biiyiik farkliliklar gésterdigini ve gogmen-

temel Dbir

sOylenebilir. ebeveyn  egitimi;  ebeveyn

rutinlerini farklarinin

yerli 6grenci farklarinin énemli bir boliimiiniin ailelerin
sosyoekonomik arka planiyla iligkili oldugunu ortaya
koymaktadir (Chiu, 2010; Han vd., 2017). Diger taraftan
arastirmalara esitlik¢i okul kaynaklari ve etkili okul
siireclerinin aile temelli esitsizlikleri azaltabildigini
gostermektedir (Bodovski vd. 2020;Dewi, 2022). Bu
bulgular egitim politikalar1 agisindan dogrudan sonuglar
dogurmaktadir. Okullarin dengeleyici kapasitesine yatirim
yapilmasi; kaynaklarin adil dagitilmasi, Ogretmenlerin
heterojen smiflara yonelik hazirlanmasini gerekmektedir.
Bu calismada da tipk:i literatiirdekine benzer sekilde
ebeveyn egitiminin basar1 {izerindeki etkisinin iilkeler
arasinda farklilastig Bu farkliliklar,
ekonomik esitsizlik diizeyi, egitim sisteminin yapisi ve
okul kaynaklarmin dagilimi gibi bir¢ok faktorle iliskili
olabilir. Tiirkiye 6rneginde belirgin bir sekilde ortaya gikan
bu farklilasmay1 aciklayabilecek nitelikte arastirma
yapilmasi 6nerilmektedir.

Gogmen Ogrenciler icin evdeki egitim kaynaklarinin ozel
Oonemini ortaya koyan bu calismanin sonuglari, aile
sosyoekonomik durumu ve akademik sonuglar arasindaki
pozitif ortaya koyan
desteklenmektedir (Amini ve Commander, 2012; Liu vd.,
2023; Marks, 2005; Mittal vd., 2022). Bununla birlikte, yakin
dénem arastirmalar, gelismis baglamlarda insan sermayesi
gostergelerinin (egitim, meslek) fiziksel kaynaklardan
(kitap veya cihaz -bilgisayar, cep telefonu vb- sayist) daha
tutarli bigimde matematiksel sonuglarla iliskili oldugunu
ortaya koymaktadir (Bodovski vd., 2020). Bu durum,
ebeveyn egitim diizeyinin, analizlerimizde evdeki kitap
sayis1 kadar giiglii, hatta bazi durumlarda ondan daha
giiclii bir yordayici olmasinin nedenini agiklayabilir.
Okulun sosyoekonomik yapisi ve baglami: Ulkeler arasinda
farkhliklar bulunmakla birlikte, okulun sosyoekonomik
yapistyla iligkili degiskenler (dezavantajli ve yiiksek gelirli
Ogrencilerin orani gibi) genel olarak hem yerli hem de
gogmen dgrencilerin matematik basarisini anlamli bigimde
yordamaktadir. Okulun bulundugu yerlesim birimi
degiskeni Tiirkiye ve Rusya’da basar1 iizerinde daha etkili
olurken, sosyoekonomik faktorler Ingiltere’de daha giiclii
belirleyiciler ~olarak goriinmektedir. Bu bulgular,

goriinmektedir.

iligkileri arastirmalarla da
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ogrencilerin sekillenmesinde okulun
sosyoekonomik baglaminin kritik roliinti vurgulamaktadar.
Okulun sosyoekonomik baglamina iligskin bu ¢alismadan
elde edilen sonuglar, gilincel uluslararasi arastirmalar
tarafindan giiclii bigimde desteklenmektedir (Amini &
Commander, 2012; Areepattamannil ve Kaur, 2013;
Erberber vd., 2015; Islak, 2020; Mohammadpour ve Ghafar,
2012; Pivovarova ve Powers, 2019; Sirin, 2005). Okul
diizeyindeki sonuglar, basarmin yalnizca bireysel
ozelliklerden degil, ayni zamanda icinde
bulundugu daha genis sosyal ve ekonomik gevreden de
etkilendigini gostermektedir. Dezavantajli 6grenci orani
yliksek olan okullarda basar1 diizeyinin diismesi, geliri iyi
olan oOgrenci oraninin yiiksek oldugu okullarda ise
ylikseldiginin goézlenmesi egitimsel firsat esitsizliklerinin

bagarisimnin

okulun

okul yapis1 ve ortaminda devam ettigini gostermektedir.

TIMSS verilerini kullanan gilincel c¢alismalar, okul
diizeyindeki degiskenlerin -Ozellikle okulun
sosyoekonomik O0grenci diizeyindeki
degiskenlerle karsilastirildiginda matematik basarisindaki
daha biiyitkk bir
olusturdugunu ve baglamsal etkenlerin sonuglar {izerinde
glicli bir etkiye sahip oldugunu dogrulamaktadir (Tian,
2021a). Bu durum, okulun sosyoekonomik yapisinin
iilkeler genelinde matematik basarisint anlamli bigimde

durumu-

agiklanan  varyansin kismini

yordadigr yoniindeki bu ¢alismanin bulgularnn ile
Ortiismektedir.  Ayrica  arastirmalar,  Ogrencilerin
sosyoekonomik durumlarina goére farkli okullarda

yogunlagsmasmin hem yerli hem de gé¢men 6grencilerin
basarisina zarar verdigini, go¢gmen ayrismanin bir baska
deyisle gogmenlerin yerli 6grencilerden farkli okullarda
veya smiflarda yogunlasmasi durumunun ise 6zellikle
go¢men  dgrenciler
yarattigmi ortaya koymaktadir
Mendoza-Lira, 2023).

Yapilan c¢alismada okulun bulundugu yerin basari
tizerindeki

iizerinde giiclii olumsuz etkiler
(Munoz-Jorquera ve

etkilerinin iilkeler arasinda farklilastigt
goriilmiistiir. Gelismis {ilkelerde ogrencilerin gittikleri
okullarin kentsel veya kirsal bolgede olmasi durumunun
Ogrenci basarilar1 agisindan anlamli bir fark yaratmamasi
beklenir (Mohammadpour ve Ghafar, 2012). Gelismis tilke
konumundaki Ingiltere ve Rusya’nin gé¢men dgrencileri
i¢in bu beklenti gerceklesmis, ancak yerli dgrenciler icin
gecerli olmamustir. Diger taraftan her iki iilkede de yerli
ogrenciler agisindan okulun bulundugu yer anlamli ancak
disiik diizeyde etkili yordayiclar oldugu durumu da
dikkate almmalidir. Tiirkiye ise gelismekte olan iilke
konumundadir ve {ilkenin hem yerli hem de go¢men
O0grenci gruplari i¢in okul konumu matematik basarismi
agiklamada daha belirleyici konumdadir. Dolayisiyla
gelismis tilkelerde okulun bulundugu yerin genel anlamda
Ogrenci basarist agisindan fark yaratmamas: beklentisi
kismen de olsa bu c¢alismadan elde edilen bulgular:
agiklayic niteliktedir. Biitiin bunlarla birlikte literatiirde
genel anlamda yerlesim birimi biiyiikliigii arttik¢a 6grenci
basarilarmin da arttigimi ifade eden c¢alismalar yer
almaktadir (Amini ve Commander, 2012; Areepattamannil

ve Kaur, 2013; Islak, 2020; Mohammadpour ve Ghafar,
2012; Pivovarova ve Powers, 2019; Sirin, 2005).

Ulkelerarast farklilasmalar ve gdcmen 6rencilerin matematik
basarilari: Ug {ilke kargilastirildiginda, 6grenci basarisini
etkileyen degiskenlerin sayisinin Tiirkiye ve Ingiltere’de
Rusya’ya kiyasla daha fazla oldugu goriilmektedir.
Arastirma kapsaminda gozlenen tilkeler
farkliliklar, egitim sisteminin yap1 ve 6zelliklerinin
sosyoekonomik, cinsiyet ve gog¢men basar1
farklarini etkiledigini ortaya koyan arastirmalarla
ortiismektedir (Bodovski vd., 2020). Tiirkiye ve ingiltere’de
Rusya’ya kiyasla daha fazla anlaml yordayict bulunmasi,
bu sistemlerdeki egitimde
tabakalasma diizeylerindeki farkliliklar: yansitiyor olabilir.
Genel olarak, ii¢ iilke 6rneklemi egitimsel esitsizliklerin

aras1 bu

temelli

egitim politikalar1  ve

hem mikro diizeyde (aile) hem de makro diizeyde (okul ve
sosyoekonomik  yapr) belirlendigini
gostermekte; bu da basar1 farklarinin bireysel yeterlikten
¢ok, firsat yapilar ile iligkili oldugunu diisiindiirmektedir.
Bu bulgular, egitim politikas1 ve uygulamalar1 agisindan
Literatir,

azaltilmas1  ve

dinamiklerle

onemli okulun
sosyoekonomik okul
diizeyindeki disiplin, aidiyet duygusu, kapsayici akademik
vurgunun giiclendirilmesi ile birlikte ebeveyn katiliminin
desteklenmesinin, aile temelli esitsizlikleri azaltabilecegini
gostermektedir (Mufoz-Jorquera ve Mendoza-Lira, 2023;
Tian, 2021b). Ozellikle go¢men Ogrenciler icin ev-okul
etkilesimini giiclendirmeye ve bu gruplar acisindan evdeki
egitim kaynaklarinin 6zel 6nemini dikkate alan hedefe
yonelik destek saglamaya
gelistirilmelidir.

Bir 6grencinin okul basarisi, ailesinin sagladig1 sosyal ve
ekonomik imkanlarla okulun bu potansiyeli harekete
gecirme bi¢imi arasindaki etkilesimle sekillenir. Karakus ve
digerlerinin (2022) arastirmasi,
basarisinda; hissedilen aile destegi, 6gretmenlerin 6gretme
hevesi ve

sonuglar  tagimaktadir.

ayrigmasinin

odaklanan  politikalar

gocmen Ogrencilerin

ders igeriklerinin &grenci ihtiyaglarina
uyarlanmasinin kritik bir rol oynadigin ortaya koyuyor.
Bu bulgu, hem aile destek sistemlerini giiglendiren hem de
okul temelli miidahaleleri igeren ¢ok yonlii bir yaklasimin
gerekliligine isaret eder. Ancak Sikora ve Roberts (2023) bu
konuda 6nemli bir uyari yaparak, aile kaynaklarmndaki
farkliliklar temel belirleyici gibi goriinse de, yerel kosullar
beklenmedik  sonuglar
dogurabilecegini belirtir. Bu nedenle, yapilacak yardimlar
ve uygulanacak politikalar, her bir okulun, bdlgenin veya
iilkenin kendi sartlarina, kiiltiiriine ve ihtiyaclarina &zel
olarak planlanmalidir.

Arastirmadan elde edilen temel
matematik basarisinin hem Dbireysel hem de okul
diizeyindeki sosyoekonomik etkenlerle yakindan iligkili
oldugudur. Bu dogrultuda ailelerin egitime katilimin
gliclendiren programlarin
onerilmektedir. Ebeveynlerin egitim diizeyi diisiik olsa
dahi, ¢ocuklarinin Ogrenme stireglerini
destekleyebilmelerine yonelik rehberlik, seminer ve ev

temelli 6grenme uygulamalar tesvik edilmelidir. Ozellikle

ve  kurumsal  yapilarin

sonug Ogrencilerin

yayginlagtirilmasi
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gogmen oOgrencilerin yogun oldugu okullarda, ebeveyn
egitiminin eksikligini telafi edecek okul i¢i akademik
destek mekanizmalari kurulmalidir. Diger taraftan gogmen
O0grencilere yonelik destek
gliclendirilmelidir. Kiiltiirel uyum ve akademik mentorluk
gibi alanlarda yapilacak miidahaleler, ev ortam ile okul
arasinda koprii kurarak basari farklarimi azaltabilir. Ayrica
okulun sosyoekonomik yapisina duyarh egitim politikalar:
benimsenmeli, dezavantajli 6grenci oran yiiksekokullarda
Ogretmen niteligi, 6grenme ortami ve kaynak destegi
onceliklendirilmelidir. Bu baglamda egitimde firsat
esitligini destekleyici politikalar gelistirilmelidir. Ozellikle
sosyoekonomik agidan dezavantajli bolgelerdeki okullarda
0grenme kaynaklarina erisilebilirlik artirilmalidir. Go¢gmen
ogrencileri topluma entegre etmek ve gelecekte iilke icin bir

mekanizmalari

tehdit haline gelmelerini 6nlemek igin, 6ncelikle onlara
egitim alma firsat1 verilmelidir. Ayrica, yiliksek 6grenim
gormeleri icin onlar1 motive edecek rehberlik faaliyetleri
diizenlenmelidir.

Bu galismada, okul diizeyindeki kiimelenme etkisi ICC
degerleriyle incelenmis ve s6z konusu etkinin smirl
oldugu ortaya konulmustur. Bu nedenle analizlerde
cogunlukla basit regresyon modeli tercih edilmistir.
Bununla birlikte, ¢oklu dogrusal modellerin 6grenci ve
okul diizeyindeki varyansi es zamanli olarak ayristirma
potansiyeli  dikkate alindiginda, bu yaklasimin
kullanilmamig olmasi caligmanin metodolojik
sinirhiliklarindan biri olarak degerlendirilebilir.

Bu calismada TIMSS 2019 yili verileri baz almmustir.
Diinyada en ¢ok goc hareketliliginin yasandigi doneme
denk gelen 2015 ve 2023 TIMSS uygulamalariyla ayni
calisma yiiriitiilerek ortaya {ilkelerin go¢gmen ve yerli
ogrencilerinin basarilarin etkileyen faktorlerin degisimi
hakkinda karsilastirmali  bilgi dontik
arastirmalar yapilabilir. Diger taraftan yfiriitiilecek nitel

saglamaya

aragtirmalar  ile  Ogrencilerin,  ebeveynlerin  ve
Ogretmenlerin  egitimsel deneyimleri derinlemesine
incelenerek, sayisal verilerde gozlenen farklarmn

arkasindaki dinamikler agiklanabilir. Ayrica boylamsal
calismalar ytriitiilerek, aile ve okul faktorlerinin zaman
icindeki etkileri ve Ogrencilerin basar1 gelisimindeki
degisimler izlenebilir. Bu calismaya iig tilke konu olmustur.
Kiiltiirler aras1 karsilagtirmali arastirmalar genisletilerek,
farkli egitim sistemlerinin go¢gmen ve yerli 6grencilerin
basarilarmi nasil sekillendirdigi daha kapsamli bigimde
analiz edilebilir.

Etik Bildirim: Yapilan bu calismada “Yiiksekogretim
Kurumlar: Bilimsel Aragtirma ve Yaymn Etigi Yonergesi”
kapsaminda uyulmas: belirtilen tiim kurallara uyulmus;
yonergenin ikinci bolimii olan “Bilimsel Arastirma ve
Yaymn Etigine Aykir1 Eylemler” baglig: altinda belirtilen
eylemlerden higbiri gergeklestirilmemistir. Bu ¢alisma,
Trabzon Universitesi Sosyal ve Begeri Bilimler Aragtirma ve
Yaymn Etik Kurulu'nun 29.12.2023 tarihli ve 2023-12/3.2
sayili izni dogrultusunda gergeklestirilmistir.

Yazar Notu : Bu calisma ilk yazarin, ikinci yazar
danismanhiginda yirittiigti  yiiksek lisans tezinden
tretilmistir.

Yazar Katkilar1 : Yazarlarin katki oranlar esittir.
Finansman : Calismamizda herhangi bir kurum

veya kurulustan finansal bir destek alinmamuistir

Cikar Catismasi : Calismanizda bir ¢ikar catismasi
bulunmamaktadir.
Veri Erisilebilirligi Calismaya temel olan TIMSS

2019’a ait ham veriler IEA'nin herkesin ulasimimna acik
internet sitesinden indirilmistir (https://www .iea.nl/data-
tools/repository/timss.). ~Arastirmada agiklanan veri
ayiklama prosediirii sonrasinda bir Excel dosyasinda bir
araya getirilmistir. durumunda editor ve
hakemlerle paylasilabilir. Ayrica bulgulara temel teskil
istatiksel
hakemler incelemek isterlerse “Suplementary File” olarak

Istenmesi
eden analizlere iliskin ayrintili tablolarda

yiliklenmistir.
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This study comparatively examines student and school variables that predict mathematics
achievement among eighth grade native and immigrant students in Tiirkiye, England, and
Russia, using TIMSS 2019 data. Using a correlational survey model, the study analyzed
student-level variables, such as gender, frequency of test language use at home, parental
education level, educational opportunities at home, and number of books, as well as school-
level variables, such as the location of the school, proportion of disadvantaged students, and
proportion of high-income students. The findings show that Tiirkiye and England exhibit
similar patterns regarding native and immigrant students, while Russia differs in some
respects. Overall, parental education level, number of books at home, and educational
opportunities at home were identified as common predictors of mathematics achievement
in all three countries. Regarding school variables, it was concluded that the achievements of
native students in all three countries were affected by the socioeconomic characteristics of
the school. For immigrant students, the ratio of disadvantaged students was the strongest
common predictor. These findings suggest that policies aimed at strengthening educational
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equality for immigrant students should provide differentiated support at the school level.

1. Introduction

In recent years, waves of migration have been occurring at
arapid pace due to both economic and war-related reasons,
and the number of migrants worldwide is increasing every
year. According to data from the International
Organization for Migration, there were 281 million
international migrants worldwide in 2020, accounting for
3.6% of the global population (McAuliffe and Oucho 2024).
Of these migrants, 135 million are women (3.5% of the
world's female population), 146 million are men (3.7% of
the world's male population), and 28 million are children
(1.4% of the world's child population). The three largest
migration corridors in the world are, respectively, from
Mexico to the US, from Syria to Tiirkiye, and from Ukraine
to Russia (McAuliffe and Oucho 2024). England has always
been one of the primary destinations for migration within
the European region (Cuibus, 2024; i§can, 2021). Ensuring
the integration of migrants into the host society is one of the
primary responsibilities of the host country. The
opportunities migrants encounter will be the fundamental
reasons for their success or failure (Andon et al., 2014).

Each country evaluates migration waves according to its
own objectives, and countries are engaged in efforts to
integrate migrants into their own cultures and ways of life
(Yildirim et al., 2022).

Migrants have significantly impacted the education
systems of host countries, particularly in Tiirkiye (Cerna et
al., 2021). Migrant waves alter the structure of societies, as
well as that of schools and classrooms. It is important for all
students, including immigrants, to receive an education
under better conditions so they can reach their full
potential. There are many factors that contribute to student
success, and these factors can vary from student to student,
classroom to classroom, and society to society. Research has
identified some factors related to success, including student
gender, language spoken at home, parents' education level
and occupation, educational opportunities at home, the
value the school places on education, students' attitudes
toward their studies, and the methods teachers use in class
(Chen, 2014; Karabay, 2013; Sarier, 2016; Qiu & Leung,
2022). To enable both their own students and immigrant
students to achieve success, societies need to research
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variables related to these students, families, and schools
and make the necessary investments and improvements.

The Trends in International Mathematics and Science Study
(TIMSS), conducted by the International Association for the
Evaluation of Educational Achievement (IEA), is an
study that has student
achievement in mathematics and science worldwide every
four years since 1995 (Fishbein et al., 2021). Both fourth- and
eighth-grade students participate in TIMSS. This allows for
the evaluation of

international compared

countries' performance in a
developmental manner. TIMSS collects data on students'
academic achievement in mathematics and science as well
as on home, school, classroom, and teacher contexts. This
provides information for comparative research. The
performance of developed countries on these tests is
important for evaluating and comparing the performance
of other countries worldwide. For this reason, the data on
key variables related to native and immigrant students in
this study were obtained from the TIMSS due to its sample
size and comparability.

1.2. The Rationale and Significance of the Study

A migrant background is one of the critical factors affecting
students' academic performance and can influence other
determining factors (Cerna et al., 2021). It is important to
identify the variables affecting student success, especially
in primary education, to anticipate potential inequalities
and take necessary measures. Immigrant
academic achievements may differ from native students'
due to late inclusion in their host country's education
system, language barriers, socioeconomic disadvantages,
and adaptation issues. Therefore, systematically examining
the achievement differences between immigrant and native
students is critical for education policy.

students'

Countries use the results of internationally administered
exams to improve their education systems and gain a
comparative perspective. In this context, TIMSS is one of
the most important data sources for the comparative
analysis of factors affecting student achievement across
different countries (Nilsen et al., 2022). TIMSS data allows
for the examination of differences in student achievement
at the individual, class, school, and country levels.
Mathematics is also an important subject in national and
international exams that are conducted to monitor students'
academic development as part of measurement and
evaluation activities (Agikyildiz, 2024). Thus, analyzing the
TIMSS 2019 data based on variables predicting the
mathematics achievement of native and immigrant
students contributes to international and domestic
comparisons.

The literature generally addresses factors affecting
students' mathematics achievement using outdated TIMSS
data (Akytiz, 2014; Akyiiz & Berberoglu, 2010; Andon et al.,
2014; Arifoglu, 2019; Berberoglu et al., 2003; Chen, 2014;

Erberber et al., 2015; Ghafar et al., 2011; Mohammadpour &
Ghafar, 2012; Sari, Arikan, & Yildizli, 2017, Wang et al.,
2012; Wiberg & Rolfsman, 2023; Zhu & Leung, 2011). The
number of studies using the most recent TIMSS data is
limited (Garcia-Crespo et al., 2022; Islak, 2020; Kara, 2023;
Korkmaz, 2023; Qiu & Leung, 2022). Additionally, while
there are studies examining the academic achievement of
immigrant students (e.g., Areepattamannil & Kaur, 2013;
Areepattamannil, 2012; Arikan et al.,, 2020; Marks, 2005;
Schnepf, 2007), few comparatively evaluate the academic
performance of immigrant and native students across
different countries. This situation indicates the necessity of
studies based on the 2019 TIMSS data that comparatively
examine the performance of immigrant and native
students.

Although studies have shown that immigrant students
generally perform poorly in science, mathematics, and
reading (Andon et al., 2014; Celik et al., 2023; Schnepf,
2007), there are significant gaps in the literature regarding
which school and student variables account for these
differences in achievement. Korkmaz (2023) found that self-
efficacy belief was the strongest predictor of mathematics
achievement in Tiirkiye, South Korea, and Finland, while
home resources were the most influential factor. Qiu and
Leung (2022) that the
socioeconomic status, parental education level, and
educational resources at home has grown in Hong Kong
over the years. Additionally, studies on immigrant students
emphasize that these relationships are not homogeneous.
Mittal et al. (2022) found intergenerational differences to be
decisive among immigrant students in Norway and
Sweden. Pivovarova and Powers (2019), on the other hand,
showed that socioeconomic and demographic factors
largely explain intergenerational achievement gaps in the
United States. In Canada, Areepattamannil and Kaur (2013)
found that socioeconomic status is a strong predictor of
achievement among non-immigrant students but not

demonstrated influence of

among immigrant students. These findings reveal that the
success of immigrant and native students is shaped by
different dynamics. The factors that explain success are
especially more complex for immigrant groups.

In this context, the current study uses TIMSS 2019 data to
comparatively examine student and school variables that
predict the mathematics achievement of immigrant and
native students in Tiirkiye, England, and Russia. England
and Russia were selected alongside Tiirkiye because the 8th
grade sample sizes in TIMSS 2019 are similar, the
mathematics achievement scores in England and Russia are
significantly higher than in Tiirkiye (see Table 1), and both
countries have high levels of immigration and economic
prosperity. Additionally, the fact that e-TIMSS and the
Problem-Solving and Inquiry (PSI) data were collected
simultaneously in these three countries in the TIMSS 2019
implementation provides a strong basis for comparative
analysis.
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Table 5.

The mathematics scores and rankings of Tiirkiye, England, and Russia in the 8th grade TIMSS assessment (MEB, 2020; MEB, 2024a;

MEB, 2024b).
TIMSS 1995 1999 2003 2007 2011 2015 2019 2023
Number of Participating Countries 41 38 46 50 42 39 39 44
Tiirkiye’s Score - 429 - 432 452 458 496 509
Success Ranking - 31 - 30 24 24 20 13
England’s Score 498 496 498 513 507 518 515 525
Success Ranking 25 20 - 7 10 10 13 6
Russia’s Score 524 526 508 512 539 538 543 -
Success Ranking 15 12 10 8 6 6 6 -

Not . -: The country did not participate in the TIMSS assessment.

Following the Syrian crisis, Tiirkiye's policy regarding the
education of immigrant students has gradually shifted
temporary and separate such as
Temporary Education Centers, to integration into state
schools (Altinkalp et al., 2022). In England, immigrant
students have a legal right to access school. However, the

from structures,

extent to which this right is realized in practice largely
depends on the capacity of local schools and institutional
regulations in higher education (Apaydin, 2017; Samuk,
2018). In Russia, the national government emphasizes
maintaining a proportion of immigrant students in schools
that does not hinder their adaptation process. This
highlights the importance and necessity of immigrant
children assimilating into Russian language and culture.
Common challenges in the education of immigrant
students at the country level include lack of language
support, insufficient funding, the need for teacher training,
and the need for psychosocial support (Apaydin, 2017;
Gligliiten, 2024).

In conclusion, this study aims to inform countries'
education policies by revealing achievement differences
between immigrant and native students using current data.
The findings are expected to improve understanding of the
challenges immigrant students face and facilitate the
development of policies that integrate them into the
education system. Furthermore, examining three countries
together in the context of TIMSS 2019 will fill an important
gap in the literature and contribute something unique to the
field. Thus, this study examines and compares the
predictive power of student and school variables for TIMSS
2019 mathematics among native and
immigrant students in Tiirkiye, England, and Russia.

achievement

1.2.1. Problem statement

Which variables related to students and schools predict the
mathematics achievement of eighth-grade native and
immigrant students participating in the TIMSS 2019
assessment?

The sub-questions to be answered within the framework of
the problem statement in the selected countries are listed
below:

1. Which student variables (gender, parental education,
frequency of use of the test language at home, educational
opportunities at home, and number of books at home)
predict mathematics achievement among native and
immigrant students in Tiirkiye, England, and Russia?

2. Which school variables (e.g., location of the school and
socioeconomic environment of the school) predict the
mathematics achievement of native and immigrant

students in Tiirkiye, England, and Russia?

3. How do the mathematics achievements of students in
Tiirkiye, England, and Russia differ in terms of the
variables examined, depending on whether they are
immigrants or natives?

2. Method
2.1. Research Design

This correlational survey study aims to examine the
predictive relationship between student and school
variables and mathematics achievement among eighth
grade native and immigrant students participating in the
TIMSS 2019 in Tirkiye,
correlational survey focuses on the relationship between
two or more variables and how these variables change
together (Islak, 2020).

England, and Russia. A

2.2. Sample

A total of 250,000 students and 30,000 teachers from 8,000
schools in 39 countries participated in the 8th grade TIMSS
2019 assessment (Mullis et al., 2020). This study's sample
consists of eighth grade students from Tiirkiye, England,
and Russia who participated in the TIMSS 2019 assessment.
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Table 6.
The number of schools and students in TIMSS 2019 at the eighth
grade level in the countries included in the sample

Countries Number of Schools Number of
Students

Tiirkiye 181 4662

England 136 3858

Russia 204 4456

Total 521 12979

According to Table 2, Tiirkiye had the highest number of
students, and England had the lowest. The close proximity
of these numbers may be one of the reasons for their
selection.

2.3. Data Collection and Cleaning Process

This study focuses on secondary data obtained from the
mathematics test, which reveals the mathematical
performance of eighth grade students in the TIMSS 2019
application, as well as various student and school surveys.
The raw TIMSS 2019 data were downloaded from the IEA's
publicly (https://www .iea.nl/data-
tools/repository/timss). The TIMSS dataset
student achievement data files (bsaturz7 for Turkey,
bsaengz7 for England, and bsarusz7 for Russia), student
context data files (bsgturz7 for Turkey, bsgengz7 for
England, and begrusz? for Russia), and school context data
files (bcgturz7 for Turkey, bcgengz7 for England, and
begrusz? for Russia). During the data cleaning phase, the
codes for the study's basic variables were first extracted. All
relevant codes in the TIMSS dataset are presented in Table
3.

accessible website

includes

Table 7.
Variables and codes used in the TIMSS dataset
Variable Type TIMSS Data Set Codes Variable
Variables Determining Native BSBGOSA Mother's Birth Status in Country of Migration
and Immigrant Status BSBGO8B Father’s Birth Status in Country of Migration
BSBGO03 Frequency of Using Test Language at Home
BSBGO6A Mother's Educational Level
BSBGO06B Father's Educational Level
BSBG04 Number of Books at Home
Student Variables BSBGO5 BSBGO5A Ownership of a Computer
(Educational BSBG05B Ownership of a Study Desk
Opportunities =~ BSBG05C Ownership of a Private Room
at Home) BSBG05D Home Internet Access
BSBGO5E Ownership of a Mobile Phone
Gender
BCBGO05B Location of the School
Socioeconomic Environment of the School:
School Variables BCBGO3A Percentage of Disadvantaged Students in the School
BCBGO03
BCBGO03B Percentage of Students with High Income in the School
BSMMATO01 1st Mathematics Achievement Score
BSMMATO02 2nd Mathematics Achievement Score
Math Achievement Scores . .
BSMMATO03 3rd Mathematics Achievement Score
(Reasonable Values)
BSMMATO04 4th Mathematics Achievement Score
BSMMATO05 5th Mathematics Achievement Score

The study used six variables from the student survey and
three variables from the school survey. Mathematics
achievement scores were obtained from the student
achievement file. In the TIMSS application, mathematics
achievement is reported for each student based on five
separate plausible values (BSMMATO01-BSMMATO5).

For this study, the mathematics achievement score used in
the analyses was created by taking the arithmetic mean of
these five plausible values.

In regression analyses, the literature recommends using the
average score instead of including all plausible values
separately in the model because the results are quite close
to and consistent with those obtained by using all
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plausible values together (Carstens & Hastedt, 2010;
Laukaityté & Wiberg, 2017). Consistent with this approach,
the study used a single mathematics achievement score
based on the average of plausible values as the dependent

Was Parent (&) born in the country?

— Yes -+ Native

— No = Was Parent (B) born in the country?

}—Yes - Native

}—ND

L Don't know/Missing - Excluded from analysis

-+ Immigrant

L Don't know / Missing - Was Parent () born in the country?

I—Yes - Native

I—No

L Don't know/Missing -+ Excluded from analysis

—+ Exzcluded from analysis

Figure 1. Schematic representation of students’ native and
immigrant status

Table 8.

variable. The second stage of the data cleaning procedure
summarizes the native and immigrant statuses of students
from selected countries in Figure 1.

Figure 1 shows the process of classifying eighth grade
students in the participating countries as immigrants or
natives according to their responses to the 2019 TIMSS
student survey. This process was inspired by Schnepf's
(2007) study. Data from unclear cases were excluded from
the analysis. Table 4 shows the number of native and
immigrant students per country, as well as the number of
students excluded from the analysis after classification and
filtering.

The number of native and immigrant students in the sample countries and the number of students excluded from the analysis

Countries The Number of The Number of Number of  Students TIMSS 2019 Total Number of 8th
Native Students Immigrant Students Excluded from Analysis Grade Students

Tiirkiye 4518 59 85 4662

England 2875 640 343 3858

Russia 4183 198 75 4456

According to Table 4, England has the highest number of
students in the immigrant category, while Tiirkiye has the
lowest. However, due to missing data, the analysis
excluded data for 343 students in England, 85 students in
Tiirkiye, and 75 students in Russia. In the final stage of the
data cleaning procedure, variables related to local and
immigrant students were extracted from the relevant files
and compiled. After combining the raw data for all the
study's variables into a single SPSS file, the data analysis
stage began.

2.4. Data Analysis

The data were analyzed using the SPSS program. Simple
and multiple linear regression analyses were performed to
address the research questions. Due to missing responses
in some TIMSS variables, each variable was examined
separately to minimize data loss; therefore, simple linear
regression analysis was generally preferred. However, due
to the inclusion of subcategories, multiple linear regression
analysis was only performed for the "educational
opportunities at home" variable. Simple regression analysis
was chosen in part to prevent variables from influencing

each other, thereby enabling clearer comparisons of native
and immigrant students' situations in each country.
Additionally, intraclass correlation coefficients (ICC) were
calculated for each country and student group to assess the
hierarchical structure of the sample. The obtained ICC
values ranged from 3.4% to 8.2%. These values indicate that
only a small amount of the variance in mathematics
achievement stems from differences at the school level
(Hox et al., 2010). This demonstrates that using simple
regression analysis instead of multiple linear modeling is
methodologically appropriate. The study examined the
explanatory power of student- and school-level predictor
variables on mathematics achievement score variability.

The following section delineates the methodology
employed in testing the assumptions for simple and
multiple linear regression analyses to be conducted within
the scope of the research on data obtained from local and
immigrant students in Tiirkiye, England, and Russia
(Kalayci, 2010). For a comprehensive overview of this
process, refer to the work of Ugarer (2025).
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Structure of Variables: In the context of regression analysis, it
is imperative that the dependent and independent
variables be continuous variables measured at least on an
interval scale. However, if the independent variables are
categorical, these variables must be included in the analysis
after  being
(Biiytikoztiirk, 2015). All independent variables, including
student and school variables, are categorical and have been
converted into dummy variables to be included in the
analysis. The dependent variable of the study, mathematics

converted into "dummy" variables

achievement scores, is a continuous variable.

Normal Distribution of Variables: The hypothesis that the
dependent variable follows a normal distribution was
tested by examining the skewness and kurtosis coefficients
and the histogram graphs. The analyses indicated that all
skewness and kurtosis values were within the established
reference ranges. When the student and school variables of
native and immigrant students in the selected countries
were examined individually, the missing data for each
variable and the outliers observed during the examination
of the normal distribution were deleted. Additionally, an
examination of the histogram graphs of the math
achievement scores revealed that they exhibited a normal
distribution across all groups.

Linear Relationship Between Predicted and Predictor Variables:
When a graph created between two variables demonstrates
a linear relationship, it is said that these two variables
satisfy the linearity assumption. The linear relationship
between two variables is evaluated by examining the
scatter plot (Tabachnick and Fidell, 2007, 2013). Upon
examination of the scatter plots between the mathematics
achievement scores of native and immigrant students in the
countries included in the study and the predictor variables
of the research, it was concluded that all graphs reflected a
linear relationship.

Absence of Multicollinearity Among Explanatory Variables:
When variables are multicollinear, they contain redundant
information and not all of them are necessary for the
analysis (Tabachnick & Fidell, 2007, 2013). To avoid
multicollinearity, either the correlation coefficient between
the variables must be less than .80 or the variance inflation
factor (VIF) value must be below 10 (Hair et al.,, 1998).
Tolerance values greater than 0.2 are also important for
avoiding multicollinearity. During the study, when
multicollinearity problems arose among the included
variables, the reference group was changed in the first
stage. If the problem persisted, the variable causing the
multicollinearity was removed from the analysis. The
frequency of test language use at home among native
students in the England, the frequency of test language use
at home, the father's educational level, and percentage of
students from economically affluent homes among native
students in Russia, and the mother's educational level
among immigrant students in Russia have been modified
due to multicollinearity issues.

Serial Dependency (Autocorrelation): The Durbin-Watson
statistic is a measure of the autocorrelation of errors in case
sequences. The Durbin-Watson test was employed to
ascertain whether the variables incorporated in the study
satisfied the condition of independence of errors
(autocorrelation). The findings of the analysis indicated
that the Durbin-Watson values for all variables in all three
countries were within the reference range, thereby
substantiating the assumption of independence of errors.

Normal Distribution of Error Variances: The distribution of
error variances was examined using a histogram graph.
The results of the examination demonstrated that the error
variances of the variables belonging to the native and
immigrant groups in all countries exhibited a normal
distribution.

Outliers: The identification of outliers is facilitated by the
utilization of various analytical criteria, including Z-score,
Cook's distance, Mahalanobis distance, and leverage value.
Given the potential for outliers to compromise the integrity
of the data, Cook's value was assessed to identify any
anomalous observations in the study. In the event that this
value is less than 1, it is assumed that there are no outliers
(Cook and Weisberg, 1982). Subsequent to the application
of Cook's <1 for all student and school variables belonging
to native and immigrant students in Tiirkiye, England, and
Russia, it was determined that there were no outliers.

It was ascertained that all assumptions, which are
prerequisites for proceeding with the analyses, were met,
and the data were subjected to regression analysis.

3. Findings

In this section, the findings derived from regression
analyses examining the student- and school-level variables
predicting mathematics achievement among native and
immigrant students in the samples from Tiirkiye, England,
and Russia are summarized, respectively.

3.2. Findings Regarding Native Students in Tiirkiye

3.2.1. Student variables
In the context of Tiirkiye, the number of books at home and
the parents' educational level have been the strongest
predictors of mathematics achievement among native
students. The number of books at home is an important
predictor of mathematics achievement (R?=.21; Fa.
15049=295.9, p<.05). Students with 11-25 books at home
performed approximately 55 points higher than those with
0-10 books, and students with more than 200 books scored
approximately 152 points higher. A mother's educational
level contributed moderately to the model (R? = .13; F(e.4029
= 103.3, p < .05), and students whose mothers had a
bachelor's degree (3 = .29, p <.05) or a master's degree (§ =
.14, p < .05) showed significantly higher achievement.
Similarly, father's education level was a moderately
significant predictor (R? = .15; Fe.4000 = 119.4, p < .05), and
the achievement of native students whose fathers had a
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bachelor's degree (f = .34, p < .05) or a master's degree ( =
.17, p < .05) increased markedly.

Educational resources at home, such as a computer, desk,
own room, internet access, and cell phone, explained 13%
of the variance in mathematics achievement among native
students (R? = .13; Fas03 = 134.6, p < .05). Students with a
desk (8=-.20, p <.05) and a computer ( =-.17, p <.05) were
significant predictors. Using the test language frequently at
home (R? = .08) and gender (R? = .00) were significant but
had a low effect on predicting the mathematics
achievement of native students.

3.2.2.  School variables
In the Turkish context, when examining school variables,
the location of the school (R? = .09; Fu.39 = 103.5, p < .05),
the percentage of socioeconomically disadvantaged
students (R?=.06; Fz.4467 = 101.5, p <.05), and the percentage
of students with a high socioeconomic status (R? = .06;
Fass7) = 97.6, p < .05) were found to explain a low amount
of the variance in the mathematics achievement of native
students, but were significant predictors. For example,
students in rural areas scored approximately 78 points
lower than students in densely populated urban areas. The
difference was much more pronounced for students in
remote rural areas (approximately 140 points), and all
individual variable differences were statistically
significant. In schools where more than 50% of students are
socioeconomically disadvantaged, achievement decreased
by approximately 77 points, which is statistically significant
compared to schools where the maximum rate is 10%.
Conversely, achievement increased significantly in schools
with a high concentration of socioeconomically advantaged

students.
3.3. Findings Regarding Immigrant Students in
Tiirkiye

3.3.1. Student variables
For immigrant students, parental education level is a strong
predictor of mathematics achievement. The mother's level
of education explained approximately 49% of the variance

Table 5.

in the dependent variable (R? = 49; F .42 = 8.1, p < .05).
Specifically, students whose mothers had graduated from
secondary school (8 = .66, p <.05) or high school (= .47, p <
.05) demonstrated higher achievement. Similarly, fathers'
education level explained 44% of the variance in
mathematics achievement (R? = 44; F . 49 = 7.0, p<.05).
Immigrant students whose fathers held a bachelor’s degree
showed significantly higher achievement (5=.56, p<.05). The
number of books at home was also found to be a significant
predictor of mathematics achievement among immigrant
students (R? = .14; F. 55 = 2.9, p<.05). Students with more
books at home demonstrated higher achievement.

In contrast, gender and the use of the test language at home
were significant predictors (p>.05). Although
educational resources at home explained a moderate
amount of variance in the model (R? =.29; Fs.51=4.2, p <
.05), none of the individual variables were statistically

not

significant predictors on their own (p >.05).

3.3.2. School variables
For immigrant students, the location of the school (R?=.17;
Fese) = 5.8, p < .05), the proportion of disadvantaged
students from a socioeconomic perspective (R?=.14; F.55) =
3.0, p < .05), and the proportion of advantaged students
from a socioeconomic perspective (R? =.15; F@.55 = 3.2, p <
.05) had a moderate effect on predicting mathematics
achievement. Immigrant students studying in small towns
and rural areas had achievement scores that were
approximately 127 points lower than those of their peers in
urban areas, and this difference was statistically significant.
When the proportion of disadvantaged students exceeded
50%, decreased by about 101 points.
Conversely, in schools with a higher proportion of high-
income

achievement

students, immigrant students' achievement
increased by about 89 points. These decreases and increases

in mathematics achievement are statistically significant.

Table 5 summarizes the findings for both wvariable
categories for native and immigrant students in the context
of Tiirkiye.

A comparison of significant predictors for native and immigrant students in the Tiirkiye sample*

Variable Type  Variable Native Immigrant R? Difference for Native
Students Students and Immigrant
Students

g Gender  (R2=.00) X -
% Frequency of using the test language at home V (R2=.08) X -
= Mother's education level v (R=.13) v (R2=44) -30
; Father's education level V (R>=.15) vV (R2=.49) -.34
< Number of books at home \ (R2=.20) v (R?=.13) .07
*u';‘s Educational opportunities at home v (R=.13) vV (R2=.28) -.15

= 9 Location of the school v (R2=.08) vV (R2=.17) -.08

% '% 3 Percentage of disadvantaged students V (R2=.06) v (R2=14) -.07

e Percentage of students with high income V (R2=.06) v (R2=14) -.08

Note. *: The Y indicates that the variable is a significant predictor, while x indicates that it is not significant. The R? values in parentheses show the proportion

of variance in the dependent variable explained by the corresponding model.
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As shown in Table 5, the strongest predictors of
mathematics achievement among native students in
Tiirkiye are the number of books at home, the educational
level of the father and mother, educational opportunities at
home, and the frequency with which the test language is
used at home. Gender is a significant, though low-level,
predictor. Among immigrant students, the educational
level of the parents, educational opportunities at home, and
the number of books at home are significant predictors. In
particular, parental education status and educational
opportunities at home have been demonstrated to be
significant predictors for immigrant students, with a
greater effect size compared to their effect on native
students. For both groups of students, the location of the
school and the ratio of advantaged/disadvantaged students
predict success.

3.4. Findings Regarding Native Students in England

3.4.1. Student variables

Compared to other student variables, parental education
level is the variable that most strongly explains the
mathematics achievement of native students in England.
The model for mothers' education level is significant (R? =
12, F (6 .1366) = 29.7, p <.05), with students whose mothers
have a bachelor's degree achieving an average of 126 points
higher than students whose mothers did not attend school.
Father's education level is also a significant predictor (R? =
12, F (6.1252) = 27.2, p < .05), with students whose fathers
have a master's degree achieving an average of 119 points
higher than students whose fathers did not attend school.
The number of books at home is also an important variable
that explains the mathematics achievement of native
students (R2= .15, F (4.2844) = 124.9, p < .05). Students with
more than 200 books achieve an average of 93 points higher
than peers with 0-10 books. Educational resources at home
(R?2=.04, F (5.2837)=24.8, p <.05) contribute to a meaningful
model, though they only partially explain the variance in
the dependent variable. However, having a study desk, a
computer, and a room of one's own are statistically
significant predictors of academic achievement (3 = -.16, -
.08, and -.05, respectively, p < .05). The frequency with
which the test language is used at home also explains a
small amount of the variance in the dependent variable (R?
=.00, F (2.2856) =3.1, p <.05). For native students, occasional
use of the test language reduces success (§ = -.04, p <.05).
The gender variable is not a significant predictor for native
students (R2=.05, F (1.2860) = 2.6, p >.05).

3.4.2. School variables
In the context of England, the location of the school (R?2=.01,
F (4.2218) =7.0, p<.05), the percentage of socioeconomically
disadvantaged students (R? =10, F (3.2200) =82.4, p<.05),
and the percentage of socioeconomically advantaged
students (R?2=.04, F (3.2174) = 33.0, p<.05) were found to be
significant factors in predicting native students'
mathematics achievement. However, the proportion of
disadvantaged students is a stronger predictor than the

other two variables. Students in remote rural areas had
scores approximately 60 points lower than their urban
peers (3 = -.07, p <.05). Meanwhile, students living on the
outskirts of urban areas (suburbs) had scores 10 points
higher than those in urban areas ($ = .05, p < .05). These
significant. As the
proportion of socioeconomically disadvantaged students
Conversely, as the
proportion of high-income students increases, achievement
increases. All of these differences are
significant.

differences in achievement are

increases, achievement declines.

statistically

3.5. Findings Regarding Immigrant Students in
England

3.5.1. Student variables
In the England, the number of books at home and the
educational level of parents have a significant impact on the
mathematics
compared to other student variables. The variable
measuring the number of books at home is significant
(R?=.16, Fies2) =38.8, p<.05). Students with more than 100
books achieve approximately 104 points higher than those
with 0-10 books. The models for mother's (R? = .11, F291) =
5.8, p < .05) and father's (R? = .11, Fe2e = 5.9, p < .05)
education levels were also statistically significant for
immigrant students. Students with mothers who hold
bachelor's degrees scored approximately 76 points higher
than students with mothers who did not attend school.
Similarly, students with fathers who hold bachelor's
degrees scored 74 points higher than students with fathers
who did not attend school. A similar situation applies to
mothers and fathers with master's degrees. Educational
opportunities at home only slightly predict the success of
immigrant students (R?=.07, Fee27 =9.0, p<.05). However,
having a computer (=-.17, p <.05) and a desk (8 =-.10, p <
.05) are statistically significant predictors of success.
Gender (R?=.00, Fas38 = 2.8, p > .05) and frequency of using

achievement of immigrant students,

the test language at home (R?=.00, Fi.636)=.7, p >.05) do not
significantly predict achievement among immigrant
students.

3.5.2. School variables

In terms of school variables, the location of the school is not
a significant predictor of immigrant students' mathematics
achievement (R? = .00, Feus) = .1, p > .05). However, the
proportion of socioeconomically disadvantaged students is
an important factor in explaining achievement (R? =17, F,
w3) = 29.9, p < .05). Students in schools with a ratio of
disadvantaged students above 50% perform approximately
109 points lower than students in schools with a ratio below
10%. Conversely, the proportion of high-income students
moderately explains achievement (R2= .11, Fes =173, p <
.05), and achievement increases as income level rises.
Schools with more than 50% high-income students score 66
points higher than schools with less than 10%. Table 6
summarizes the findings for both variable categories for
native and immigrant students in the England.
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Table 6.

A comparison of significant predictors for native and immigrant students in the England sample

Variable Type  Variable Native Students Immigrant R? Difference for Native
Students and Immigrant Students
P Gender X X -
;‘g Frequency of using the test language at home v (R2=0.002) X -
8 Mother's education level v (R2=0.115)  (R2=0.108) 0.007
% Father's education level v (R2=0.115) v (R2=0.113) 0.002
g Number of books at home vV (R%=0.149) v (R2=0.156) -0.007
g Educational opportunities at home v (R2=0.042)  (R2=0.067) -0.025
Location of the school vV (R%=0.013) x -
0
§ _% Percentage of disadvantaged students v (R2=0.101) \ (R2=0.168) -0.067
§ ‘% Percentage of students with high income v (R>=0.044) v (R?=0.109) -0.065
>

In the context of England, the number of books at home,
parents' educational status, and educational opportunities
at home are important variables in predicting mathematics
achievement for both native and immigrant students, and
these variables have a similar effect on both groups. For
native students, frequently using the test language at home
is meaningful but has low predictive power. Regarding
school variables, the proportion of disadvantaged and
high-achieving students in a school predicts achievement
for both native and immigrant students, with a slightly
stronger effect on immigrants. The location of the school is
also a low-impact variable for native students.

3.6. Findings Regarding Native Students in Russia

3.6.1. Student variables
In Russia, gender is a statistically significant but weak
predictor of mathematics achievement among native
students (R?=.00, Fa41609=8.4, p<.05). The variable of the
mother's education level contributes significantly to the
model (R2=.01, Fe3363 = 3.4, p <.05), but its predictive power
is weak. Similarly, the father's education level formed a
significant model (R? = .00, Fas74 = 2.3, p < .05), but it
explained very limited variance.

The frequency with which the test language is used at home
(R2=.00, F4165 = 1.3, p > . 05), the number of books at home
(R?2=.02, Fua164) = 1.7, p >.05), and educational opportunities
at home (R? = .00, Fis4136 = 0.3, p > .05) were not found to
predict the mathematics achievement of native students at
a meaningful level.

3.6.2. School variables
The school location variable significantly predicted
mathematics achievement (R? = .00, F, 4160 = 2.7, p < .05);
however, it only explained a small amount of the variation
in the dependent variable. Similarly, the proportion of
disadvantaged students at a school formed a significant
model (R?2=.00, Fea67=3.1, p <.05), but its ability to explain

variance in students' mathematics achievement was

limited. Although the proportion of socioeconomically
high-income students is relatively higher among native
students than among other students, it still has a low level
of explanatory power for math achievement (R?=.01, F.4167)
=13.7, p <.05).

3.7. Findings Regarding Immigrant Students in
Russia

3.7.1. Student variables

Mother's educational level has a moderate explanatory
power in predicting mathematics achievement among
immigrant students (R?=.18, Fe.1s8) = 5.7, p<.05). Immigrant
students whose mothers did not attend school score
approximately 143 points lower in mathematics than those
whose mothers have a master's degree. Father's education
level is also a significant predictor (R? = .08, F.148 = 2.4, p <
.05), though its explanatory power is lower. Among
educational opportunities at home, internet access is a
significant predictor (§ =-.19, p <.05). The model generally
has a moderate level of explanatory power (R? = .11, F.19) =
4.6, p <.05). The number of books at home was also found
to be a significant predictor of mathematics achievement
among immigrant students (R? = .06, F, 199 = 4.0, p < .05).
Students with more than 100 books at home scored
approximately 55 points higher in math than students with
fewer than 10 books. However, the number of books at
home also explains a low level of variance in the dependent
variable. The variable measuring the frequency of use of the
test language at home formed a significant model (R? = .03,
Feis) = 3.1, p < .05). Students who used the test language
"sometimes" at home scored approximately 38 points lower
than students who used it "always." Nevertheless, this
variable only explains a small amount of variance in the
dependent variable. For immigrant students, gender is not
a significant predictor of mathematics achievement (R? =
.00, Fa, 196 =5, p > .05).
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3.7.2.  School variables
For immigrant students, the only meaningful predictor of
mathematics achievement is the proportion of
disadvantaged students in the school (R?=.06, F@i9=4.4,
p<.05). In other words, as the proportion of disadvantaged
students increases, so does the likelihood of lower
mathematics achievement. Students in schools with 11%-
25%, 26%-50%, or 50% of socioeconomically
disadvantaged students have seen their achievement scores
decrease by approximately 40 points compared to students

over

Table 7.

in schools with a maximum of 10% of socioeconomically
disadvantaged students. However, the location of the
school has no significant effect on mathematics
achievement (R? = .02, Fe19) = 2.4, p > .05). Similarly, the
proportion of high-income students in a school was not
found to meaningfully predict the
achievement of immigrant students (R2= .01, Fa.199=.3, p >
.05). Table 7 summarizes the findings obtained from both
variable categories for native and immigrant students in the
Russian context.

mathematics

A comparison of significant predictors for native and immigrant students in the Russia sample*

Variable Type  Variable Native Immigrant R? Difference for Native
Students Students and Immigrant
Students
Gender v (R2=.002) X -
e Frequency of using the test language at home X vV (R>=.031) -
@ % Mother's education level  (R2=.006) vV (R2=.17) -17
2 = Father's education level V (R?=.004) vV (R>=.07) -.07
> Number of books at home X v (R2=.05) -
Educational opportunities at home X v (R%=.10) -
Location of the school V (R2=.003) X -
= 3 Percentage of disadvantaged students v (R?=.002) vV (R>=.06) -.06
,% ?SS Percentage of students with high income v (R2=.01) X -
A 3
>

In the Russia context, the parental education level and the
student's gender are variables that predict success among
native students, but they have a very low effect. While these
results are statistically significant, they have limited
importance in terms of practical education policies. For
immigrant students, all student variables except gender are
significant predictors of achievement. Parental education
level and educational opportunities at home become
slightly more prominent predictors. While all school
variables are low-impact yet meaningful predictors for
native students, only the disadvantaged student ratio is a

meaningful predictor of mathematics achievement for
immigrant students. The mother's education level is a much
more pronounced predictor for immigrant students than
for native students. Furthermore, the father's education
level and the proportion of disadvantaged students have
slightly more predictive power for immigrant students.

Table 8 allows for a comparative analysis of the variables
predicting mathematics achievement for native and
immigrant students in Turkish, British, and Russian
samples, reflecting the variables' predictive power.
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Table 8.

Summary table for regression analyses conducted on the Tiirkiye, England, and Russia sample*

Tiirkiye

England Russia

Native Immigrant

Number of
books at home

Number of
books at home

Predictive Student Variables

Native

Number of
books at home

immigrant Native immigrant

Number of

books at home

Number of
books at home

Frequency of Frequency of Frequency of
using the test using the test using the test
language at language at language at
home home home
Gender

Percentage of
students with
high income

Percentage of
students with
high income

Predictive School Variables

Percentage of
students with
high income

Percentage of
students with
high income

Percentage of
students with
high income

Note. *: The variables are listed across columns, and the prediction rate for mathematical achievement is listed from highest to lowest for the relevant native

and immigrant groups.

According to Table 8, parental education and home
resources are the strongest predictors of mathematics
achievement for both native and immigrant students in
Tiirkiye. These variables have greater explanatory power
for immigrant students, suggesting that family education
and the home environment play a significant role in
immigrant students' success. In terms of school variables,
socioeconomic disadvantage and location have a stronger
effect on achievement among immigrant students. Overall,
family-based variables primarily determine achievement
for native students in Tiirkiye, while immigrant students'
achievement is also influenced by the school environment.

Table 8 shows that, for both native and immigrant students
in the England sample, parental education and the number
of books at home are the variables that most strongly
explain success. However, for immigrant students, the
explanatory power of socioeconomic disadvantage and
school income level variables is significantly higher. This
suggests that immigrant students are more sensitive to
their Overall,
environmental and economic factors appear to be more
influential for immigrant students, while individual and

conditions in school environment.

family factors seem to be more influential for native
students.

According to Table 8, factors such as family educational
level and student gender have a limited effect on the
success of native Russian students. In contrast, immigrant
students' success is more strongly and significantly
influenced by individual factors, especially parental
education and educational resources at home. School-
related factors have a weak effect on native students, but
the only factor that significantly affects immigrant students'
math achievement is the proportion of disadvantaged
students in the school. These findings show that the
achievement of immigrant students is more affected by
individual and family circumstances.

Numerous student and school variables affect the
achievement of both native and immigrant student groups
in Tiirkiye and England. However, fewer variables predict
the achievement of native and immigrant students in
Russia. In all three countries, parental education level,
number of books at home (except for the native group in
Russia), and educational opportunities at home (except for
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the native group in Russia) are strong predictors of both
native and immigrant students' mathematics achievements.
Gender was only effective in some groups (the native
groups in Tiirkiye and Russia). The frequency of using the
test language at home was a meaningful, albeit low-level,
predictor for native students in Tiirkiye and England and
for immigrant students in Russia. Regarding school
variables, the location of the school and the socioeconomic
environment of the school (i.e., the ratio of disadvantaged
to high-income students) are important, common variables
that predict the mathematics achievement of native
students in all three countries, though their relative
importance differs by country. The proportion of
disadvantaged students at a school is an important,
common variable affecting the mathematics achievement of
immigrant students in all three countries, while the
effectiveness of other variables varies by country.

4. Discussion

This study examined how student- and school-level
variables predicted the mathematics achievement of native
and immigrant students in Tiirkiye, England, and Russia,
as well as how these relationships differed according to
country and immigrant status. The research findings are
discussed below in three sub-themes based on the research
variables, and the study results are presented.

Family-Based Socioeconomic and Cultural Background: In
samples from Tiirkiye, England, and Russia, parental
education level and the number of books at home were
identified as the strongest predictors of mathematics
achievement for native and immigrant students alike.
Educational resources at home were particularly important
for immigrant students, while frequency of using the test
language at home was the weakest predictor in all
countries. Gender differences were significant only in some
countries and groups and generally had a limited effect on
achievement. These findings align with recent international
research that highlights the critical role of parental
education level in achieving high mathematics scores
(Akytiz, 2014; Amini & Commander, 2012; Arifoglu, 2019;
Berberoglu et al., 2003; Ersan & Rodriguez, 2020; Islak, 2020;
Karabay, 2013; Korkmaz, 2023; Marks, 2005; Ozer & Anil,
2011; Qiu & Leung, 2022; Schotte et al., 2021; Wang et al.,
2012; Wiberg, 2019). Cross-country comparisons, such as
those in this study, reveal that students' mathematics
achievement is largely family-based
socioeconomic and cultural capital. Parents' educational
level and the availability of learning resources at home are
key factors in supporting students' cognitive development.
This suggests that the intellectual environment and
educational guidance provided within the family reinforce
learning acquired at school.

OECD data that parental
occupational status are fundamental components of a
family's socioeconomic situation. These factors have been
statistically identified as necessary conditions for high
mathematics achievement across countries (Schotte et al.,

related to

reveals education and

2021). According to research findings in the literature,
when immigrant and native students are matched in terms
of background resources, achievement gaps often narrow
or disappear (Karakus et al., 2022). These findings suggest
that family-based socioeconomic capital significantly
contributes to the
observed in immigrant students. In conclusion, parental
education is established as a key predictor in all three
examined countries.

According to the research findings, the educational level of
parents is a strong predictor of immigrant students'
success, particularly in the Turkish context. This finding is
consistent with social capital and equal opportunity
approaches. Parental education plays a mediating role in
the formation of student achievement differences by
supporting parental expectations, the resources they
provide, and learning routines at home. TIMSS findings
reveal that the explanatory power of parental education
varies greatly across countries, and a significant portion of
the differences between immigrant and native students are

lower mathematics achievement

related to their families' socioeconomic backgrounds (Chiu,
2010; Han et al., 2017). Conversely, research shows that
equitable school resources and effective school processes
can mitigate family-based inequalities (Bodovski et al.,
2020; Dewi, 2022). These findings have direct implications
for education policies. Investing in the compensatory
capacity of schools requires equitable distribution of
resources and teacher preparation for heterogeneous
classrooms. Similar to previous studies, this study shows
that the effect of parental education on achievement varies
across countries. These differences may be related to
various factors, including the level of economic inequality,
the structure of the education system, and the distribution
of school resources. It is recommended that research be
conducted to explain this differentiation, which is clearly
evident in the case of Tiirkiye.

The findings of this study highlight the importance of
home-based educational resources for immigrant students
and are supported by research demonstrating positive
relationships between family socioeconomic status and
academic outcomes (Amini & Commander, 2012; Liu et al.,
2023; Marks, 2005; Mittal et al., 2022). However, recent
studies have shown that, in developed contexts, human
capital indicators (e.g., education and occupation) are more
consistently associated with mathematical outcomes than
physical resources (e.g., number of books and devices, such
as computers and cell phones) (Bodovski et al., 2020). This
may explain why, in our analyses, parental education level
is as strong a predictor as the number of books in the home
and, in some cases, stronger.

The Socioeconomic Structure and Context of the School:
Although there are differences between countries, variables
related to the socioeconomic structure of the school, such as
the proportion of disadvantaged and high-income
students, generally predict the mathematical achievement
of both native and immigrant students in a meaningful
way. In Tiirkiye and Russia, the school location variable has
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a greater impact on achievement, while socioeconomic
factors appear to be stronger determinants in the England.
These findings emphasize the critical role of the
socioeconomic context of schools in shaping student
achievement. The results of this study on the socioeconomic
context of schools are supported by current international
research (Amini & Commander, 2012; Areepattamannil &
Kaur, 2013; Erberber et al, 2015, Islak, 2020;
Mohammadpour & Ghafari, 2012; Pivovarova & Powers,
2019; Sirin, 2005). School-level results demonstrate that
success is influenced by both individual characteristics and
the broader social and economic environment in which the
school is located. Achievement levels decline in schools
with a high proportion of disadvantaged students and
increase in schools with a high proportion of students from
affluent that
inequality persists in school structure and environment.

Recent studies using TIMSS data confirm that school-level
variables, particularly socioeconomic status, account for a
larger portion of the variance in mathematics achievement

backgrounds, indicating educational

explained when compared to student-level variables. These
studies also confirm that contextual factors strongly
influence outcomes (Tian, 2021a). These findings align with
those of this study, which indicate that the socioeconomic
structure of schools significantly predicts mathematics
Furthermore,
shows that concentrating students in different schools
based on socioeconomic status harms the achievement of
immigrant Specifically,
immigrant segregation—the concentration of immigrants
in different schools or classes from native students—has
particularly strong negative effects on immigrant students
(Mufioz-Jorquera & Mendoza-Lira, 2023).

The study found that the impact of a school's location on
academic achievement varies by country. In developed
countries, it is expected that attending a school in an urban
or rural area would not significantly impact student
achievement (Mohammadpour & Ghafar, 2012). This
expectation was realized for immigrant students in the
developed countries of the England and Russia; however,
it did not hold true for native students. However, it should
be noted that, in both countries, school location is a

achievement across countries. research

both native and students.

meaningful but low-level predictor of achievement for
native students. In Tiirkiye, a developing country, the
location of the school is a more decisive factor in explaining
mathematics achievement for both native and immigrant
students. Therefore, the expectation that the location of a
school does not affect student achievement in developed
countries partially explains the findings of this study.
However, other studies indicate that student achievement
generally increases with the size of the settlement (Amini &
Commander, 2012; Areepattamannil & Kaur, 2013; Islak,
2020; Mohammadpour & Ghafar, 2012; Pivovarova &
Powers, 2019; Sirin, 2005).

Cross-Country  Differences and — Immigrant  Students’
Mathematics Achievement: A comparison of three countries
reveals that Tiirkiye and England have more variables

affecting student achievement than Russia. These cross-
country differences are consistent with research showing
that education system structures and characteristics
influence socioeconomic, gender, and immigrant-based
achievement differences (Bodovski et al, 2020). The
presence of more meaningful predictors in Tiirkiye and
England compared to Russia may reflect differences in
education policies and levels of stratification in these
systems. Overall, the sample of three countries shows that
educational inequalities are determined by dynamics at the
micro (family) and macro (school and socioeconomic
structure) This suggests that achievement
differences are related to opportunity structures rather than
individual competence. These findings have important

levels.

implications for education policy and practice. The
suggests  that
segregation in schools, strengthening discipline and a sense

literature reducing  socioeconomic
of belonging, fostering an inclusive academic focus, and
supporting parental involvement can reduce family-based
inequalities (Mufioz-Jorquera & Mendoza-Lira, 2023; Tian,
2021b). Policies should be developed that focus on
strengthening home-school interaction, particularly for
immigrant students, and providing targeted support that
takes into account the special importance of educational
resources at home for these groups.

A student's academic success is shaped by the interaction
between the social and economic opportunities their family
provides and the school's ability to leverage these
opportunities. According to research by Karakus et al.
(2022), perceived family support, teachers' enthusiasm for
teaching, and adapting lesson content to student needs play
a critical role in the success of immigrant students. These
findings highlight the need for multifaceted approaches
that strengthen family support systems and implement
school-based interventions. However, Sikora and Roberts
(2023) offer an important caveat, noting that, while
differences in family resources appear to be the primary
determinant, local conditions and institutional structures
can produce unexpected results. Therefore, any assistance
provided and policies implemented must be tailored to the
specific conditions, culture, and needs of each school,
region, or country.

The main finding of the research is that students'
related to
socioeconomic factors at the student and school levels. In
this regard, we recommend expanding programs that
strengthen parental involvement in education. Even if
parents have a low level of education themselves, they
should be encouraged to participate in guidance programs,
seminars, and home-based learning practices that enable
them to support their children's learning processes. In
schools with a high concentration of immigrant students,
in-school academic support mechanisms should be
established to compensate for the lack of parental
Additionally, support
immigrant students should be strengthened. Interventions
in areas such as cultural adaptation and academic

achievement in mathematics is closely

education. mechanisms  for
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mentoring can bridge the gap between home and school,
thereby reducing gaps. Furthermore,
education policies sensitive to the socioeconomic structure
of schools should be adopted. Teacher quality, the learning
environment, and resource support should be prioritized in
schools with a high proportion of disadvantaged students.
In this context, policies that support equal educational
opportunities should be developed. Access to learning
should particularly in
socioeconomically disadvantaged areas. To integrate

achievement

resources increase,
immigrant students into society and prevent them from
becoming a threat to the country in the future, they should
first be given the opportunity to receive an education.
Additionally, guidance activities should be organized to
motivate them to pursue higher education.

This study examined the clustering effect at the school level
using ICC values and found that the effect was limited.
Thus, the simple regression model was preferred for the
analyses. However, given the ability of multiple linear
models to distinguish variance at both the student and
school levels simultaneously, not using this approach is one
of the study's methodological limitations.

This study is based on the 2019 TIMSS data. By conducting
the same study with the 2015 and 2023 TIMSS applications,
which coincide with a period of significant global
migration, we can conduct comparative research to
understand changes in the factors affecting the academic
success of immigrant and native students in different
countries. Additionally, qualitative research can examine
the educational experiences of students, parents, and
teachers to explain the dynamics behind the numerical data
differences. Additionally, longitudinal studies can track the
effects of family and
achievement development over time. This study focused on
three countries. Expanding cross-cultural comparative
research allows for a more comprehensive analysis of how
different education systems shape the achievements of

school factors on students'

immigrant and native students.
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