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Oz
Giris: Bu caligma, iistiin yetenekli 6grencilere yonelik farklilagtirma yontemleri ile olusturulan matematik egitim

programlarinin, dgrencilerin matematik akademik basarisi ve matematige karsi tutumlart iizerindeki etkilerini
aragtirmay1 hedeflemektedir.

Yontem: Veriler meta-analiz yontemiyle analiz edilmistir. Calisgmaya déhil edilen arastirmalar, 2012-2023 yillar
arasinda yaymlanmis, Tiirkge veya Ingilizce dilinde ve kontrol gruplu 6n test son test deneysel desene sahip
¢aligmalardan olusmaktadir. Belirlenen kriterler dogrultusunda basari degiskeni i¢in 18 ¢alisma, tutum degiskeni
icin 8 ¢alisma meta-analize dahil edilmistir. Heterojenlik testi sonuglarina gore, basar1 (Q = 218.087, p < .001, 12
= 92.205) ve tutum (Q = 32.147, p < .001, I12= 78.225) degiskenlerinde etki biiyiikliigiiniin analizi i¢in rastgele
etkiler modeli kullanilmistir (p <. 05, 12> 75).

Bulgular: Analiz sonuglari, istiin yetenekli ogrencilere yonelik farklilagtirma yontemleri ile olusturulan
matematik egitim programlarinin, 6grencilerin matematik basarisi iizerindeki etkisinin deney grubu lehine giiclii
ve anlamli oldugunu (Hedges’s g = 1.235, z = 7.391, p < .001) ve matematige kars1 tutum iizerindeki etkisinin
deney grubu lehine giiglii ve anlamli oldugunu (Hedges’s g = 0.932, z = 3.477, p = .001) ortaya koymaktadir. Alt
grup analizleri kapsaminda, calismanm yapildigi ilke, siif diizeyi, yayin tirli ve farklilagtirma tird
moderatorlerine gore elde edilen sonuglar detayli olarak raporlanmuistir.

Tartisgma: Calismanin bulgulari, farklilagtirma yontemlerinin dstiin yetenekli 6grencilerin matematik akademik
basaris1 ve matematige karsi tutumlarini olumlu etkiledigini gostermektedir. Bu bulgular dogrultusunda, iistiin
yetenekli Ogrencilerin bu programlardan en yiiksek diizeyde fayda saglamalarini miimkiin kilmak igin
farklilagtirilmis egitim yaklasimlarinin daha yaygin sekilde uygulanmasi dnerilmektedir.

Anahtar sézciikler: Ustiin yetenekli, farklilastirilma, matematik basarisi, matematige kars1 tutum, meta-analiz.
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Egitim Dergisi, 26(4), 631-652. https://doi.org/10.21565/0zelegitimdergisi.1497054

1Sorumlu Yazar: Uzman, Cukurova Universitesi, E-posta: ecemherguner@gmail.com, https://orcid.org/0000-0002-9517-0381
2Prof. Dr., Cukurova Universitesi, E-posta: kamuran.tarim@gmail.com, https://orcid.org/0000-0002-2048-5207

Karabulut & Tarim 2025, 26(4)


https://doi.org/10.21565/ozelegitimdergisi.1497054
https://orcid.org/0000-0002-9517-0381
https://orcid.org/0000-0002-2048-5207
https://orcid.org/0000-0002-9517-0381
https://ror.org/05wxkj555
https://orcid.org/0000-0002-2048-5207
https://ror.org/05wxkj555

USTUN YETENEKLILERDE FARKLILASTIRILMIS MATEMATIK EGITIMININ BASARI VE TUTUM 632
UZERINDEKI ETKILILIGI: BIR META-ANALIZ CALISMASI

Giris

Tarihi sekillendiren bireylerin, diger insanlardan farkli ve bazi yonlerde iistiin olduklar1 bilinmekte ve
iistiin yetenekli olarak kabul edilmektedir. Ustiin yetenekli bireyler insanliga biiyiik katkilar sunarak iilkelerin
farkli alanlarda kalkinmasimi ve giiglenmesini saglamuslardir. Ustiin yetenekli bireyler; akranlarma gore iist
performans gdstererek normalin ilizerinde bir yetenege sahip, yaratici yan1 gii¢lii olmasindan dolay1 problem ¢ézme
becerisi yiiksek ve basladigi igin tistesinden gelecek motivasyona sahip bireyler olarak tanimlanmaktadir (Karabey,
2010; Renzulli, 1978). Renzullimin U¢ Halka Kurami'na gore, iistiin yetenekli bireyler, entelektiiel kapasite,
yaraticilik ve goreve yonelik motivasyonun kesisiminde yer alir. Matematiksel iistiin yetenege sahip bireyler ise,
bu 6zelliklere ek olarak matematiksel bilgi edinme, isleme ve saklama becerileriyle 6n plana ¢ikar (Krutetskii,
1976). Bu ozelliklerinden dolayr istiin yetenekli bireylerin egitimine 6zel bir onem verilmesi gerektigi

vurgulanmistir (Bilgili, 2000). Bu &zellikleri dikkate alarak, matematiksel {istiin yetenegin egitimde nasil ele
alindig1 ve degerlendirildigi konusunu incelemek dnemlidir.

Ustiin yetenekli bireyler, ilgi, yetenek, motivasyon, beceri gibi bircok farkli yonden yasitlarindan
farklidir. Ancak bu durum iistlin yetenekli bireylerin her kosulda basarili olacagi sonucunu dogurmamalidir
(Altintas, 2009). Ustiin yetenekli dgrencilerin potansiyellerini ortaya ¢ikarabilmeleri icin onlara dzgii bir 6gretim
programi, ortami ve kaynaklar1 saglanmalidir (Cirak, 2021). Matthews ve Foster (2005) iistiin yeteneklilerin
ogretim programinin farkli yaklasimlar ile hazirlanmasi gerektigini belirtmistir. Bu bireylere yonelik olarak
hazirlanmayan normal programlarda egitim alan 6grenciler var olan potansiyellerini ortaya ¢ikaramamakta, zihnen
tembellesmekte ve sahip olduklar1 kapasitenin altinda performans gostererek motivasyonlarini kaybetmektedirler
(Altntas & Ozdemir, 2014; Cutts & Moseley, 2004; Tomlinson, 2001). Tiim bunlar gdz &niinde
bulunduruldugunda istiin yetenekli 6grencilerin sahip olduklar1 yeteneklerin gelistirilmesi, yeni beceriler
kazanmalar1 ve kendilerini gerceklestirebilmeleri igin kendi ilgi ve yeteneklerine yonelik programlar
uygulanmalidir (Batdal-Karaduman, 2010). Ustiin yetenekli dgrenciler igin uygulanacak &gretim programlari
farklilagtirma yontemleri ile hazirlanmaktadir.

Farklilagtirma; ogrencilerin kesfetmesine imkan saglayan, etkinliklerin &grencilerin siiregte kendi
fikirlerini ifade ederek ve bilgilere ulasarak yapildigi, 6grenilenlerin de gosterme bigimlerine dgrencilerin karar
verebildigi bir 6grenme yasantisi olarak tanimlanmaktadir (Tomlinson, 2001). Farklilagtirma kavrami programin
ogeleri olan igerik, siire¢ ve lirlinlin tamaminda ya da birkaginda yapilan degisiklikleri kapsamaktadir (Akkas &
Tortop, 2015). Hizlandirma, gruplama, zenginlestirme {istiin yetenekli 6grenciler i¢in uygulanmasi gereken
Ogretim programlarinin farklhilagtirnlmasinda kullanilan yOntemlerin basinda gelmektedir (VanTassel-Baska,
2000). Hizlandirma; kendi sorumlu oldugu miifredati daha hizli siirede tamamlayarak erken yasta st diizey
programi alabilmesi olarak tanimlanabilir. Zihinsel yeterliligine dayali olarak iist yas grubundaki bireylerle
¢aligmasi, Ust siiflardan ders almasi, okula erken baglamasi ya da sinif veya ders atlamasi anlamina gelmektedir
(Cirak, 2021; Cirak, 2022; Sak, 2013; Tas, 2018). Gruplama, 6grencilerin yeteneklerine gére homojen veya
heterojen gruplar halinde diizenlenmesini ifade eder. Homojen gruplama, benzer yetenek veya ilgi alanlarina sahip
ogrencilerin bir araya getirilmesini, heterojen gruplama ise farkli yetenek seviyelerindeki 6grencilerin bir arada
yer aldig1 karma gruplari igerir. Bu gruplama yontemleri, miize gezileri, yaz kurslari ve iiniversite etkinlikleri gibi
ortamlarda uygulanabilir (Levent, 2011). Ayrica, tam zamanli gruplamalar, iistiin yetenekli 6grencilerin tiim giin
egitim aldig1 6zel ortamlarni ifade ederken, yari zamanli gruplamalar, &grencilerin belirli saatlerde farkli
programlara katilmalarina olanak tanir. Zenginlestirme; 6gretim siirecine etkinlikler ve projeler dahil ederek iistiin
yetenekli bireylerin iist diizey diisiinme becerilerini gelistirmek olarak ifade edilmektedir (Sak, 2013). Diger bir
ifade ile 6gretmenin farkli icerikler, yontemler ve materyaller kullanarak miifredat igerigini siire¢ ve igerik
bakimindan zenginlestirmesi anlamina gelmektedir (Webb vd., 2016). Yaratici diigiinme, problem ¢6zme, bilimsel
digiinme, sorgulama gibi siire¢ becerilerini gelistiren konular, etkinlikler ve projeler yapilmasidir.
Zenginlestirmede tiim &grenciler ayn1 ortamda egitim 6gretim siireglerine dahil olmaktadir. Ustiin yetenekli
o0grencilerin sosyal ve duygusal ihtiyag¢lar1 karsilanirken akranlarinin da egitim ihtiyaglarina cevap verdiginden
gecerli bir egitim modeli olarak sayilmaktadir (Strip vd., 2000). Tiim bu yontemler g6z 6niinde bulunduruldugunda
iistlin yetenekli 6grencilerin ihtiyaglarina uygun olarak egitim programlari hazirlanmasi gerekliligi her gecen giin
artmaktadir.

Ogretim programinda yer alan etkinlikler, dgrencilerin grenme siireglerine ve dgrenmenin kalitesine
katkida bulunur (Deringdl-Karatas, 2013). Ustiin yetenekli &grencilerin matematik egitimi géz Oniinde
bulunduruldugunda, onlarin potansiyellerini en iyi sekilde ortaya koyabilmelerini ve matematige karst olumlu
tutum gelistirmelerini saglayacak programlarin tasarlanmasi onemlidir (Senol, 2011). Matematik 6gretiminde,
Ogrencilerin siirece dahil olmalari, kalict 6grenmeyi ve akademik basariy1 artirirken, ayn1 zamanda matematik
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dersine kars1 olumlu tutum kazanmalari da kritik bir faktordiir. Bu baglamda, {istiin yetenekli 6grencilere yonelik
matematik egitim programlarinin, 6grencilerin akademik basarilar1 ve matematige kars: tutumlar iizerindeki
etkilerinin belirlenmesi biiylik bir 6nem tagimaktadir.

Ustiin yetenekli Ogrencilere yonelik egitim kalitesinin artirilmasi, politika yapicilarn kararlarini
destekleyecek bilimsel kaynaklarin cogalmasi ve bu alanda calisan arastirmacilarin ile egitimcilerin ¢alismalarin
gliclendirmesi i¢in alan yazinin gelismesi kritik bir 6neme sahiptir (Kirmizi, 2017). Arastirmacilar, {istiin
yetenekliler alanindaki calismalari, alan yazin taramalari, derleme caligmalari, betimsel icerik analizleri ve
sistematik incelemeler gibi ¢esitli yontemlerle incelemislerdir (Akman & Yazici, 2018; Ates & Giil, 2017; Ayvaci
& Bebek, 2019; Bulgurcu, 2021; Grugan vd., 2021; Gii¢in & Orug, 2015; Kara, 2021; Kardes vd., 2018; Kaya vd.,
2022; Kirisci, 2023; Nacar, 2017; Ozeng & Ozeng, 2013; Pekdogan & Bozgiin, 2017; Schreglmann, 2016). Ancak
mevcut caligmalarda genellikle aragtirma bulgularinin genel bir degerlendirmesi yapilmakta ve meta-analiz
yontemi ile elde edilen kapsamli etki biiyiikliikleri sunulmamaktadir. Ustiin yetenekli &grencilere yonelik
egitimlerin etkilili§ini gdsteren nicel sentezlerle kargilagtirmali meta-analizlere ihtiyag vardir. Alan yazininda,
iistiin yetenekli 6grencilere yonelik farkli egitim programlarinin gesitli degiskenler iizerindeki etkilerini arastiran
meta-analizler yapilmis olsa da (Acar vd., 2016; Alabbasi vd., 2023; Bilgi¢, 2021; Kirmizi, 2017; Kim, 2016;
Parker vd., 2010; Tosun, 2022; Yan vd., 2023), bu ¢aligmalar genellikle yontemsel yaklasimlar veya incelenen
degiskenler acgisindan sinirhiliklar tagimaktadir. Bu nedenle, iistiin yetenekli dgrencilere yonelik egitimlerin
etkililigini kapsamli bir sekilde degerlendiren ve bireysel ¢aligmalardan elde edilen etki biiyiikliiklerini bir araya
getiren meta-analizlere ihtiya¢ duyulmaktadir (Bilgig, 2021).

Gorildigi lizere, alan yazinda {iistiin yetenekli Ggrencilerle yapilan ¢aligmalari inceleyen cesitli
aragtirmalar bulunmaktadir. Bu caligmalar, iistiin yetenekli &grencilerin matematik egitimine dair yapilan
aragtirmalar1 da icermektedir. Nacar (2015), 2005-2014 yillar1 arasinda Tiirkiye ve diinyada yapilmig istiin
yetenekli 6grencilerin matematik egitimine yonelik calismalari farkli alt amaglara gére inceleyerek analiz etmistir.
Cho (2017) ise, istiin yetenekli 6grencilere yonelik matematik egitim programlarinin yaraticilik tizerindeki
etkilerini meta-analiz yontemiyle inceleyerek genel etki biiylikligiini 0.66 olarak hesaplamigtir. Kaya (2021),
Tirkiye’de iistiin yetenekli 6grencilerin matematik egitimi iizerine yiriitiillen lisansiistii tezlerin tematik ve
yontemsel egilimlerini belirlemistir. Cavus-Erdem (2023), 2011-2023 yillart arasinda Tiirkiye’de matematik
egitimi alaninda iistlin yetenekli 6grenciler iizerine yazilan makale ve tezlerin konularini ve yontemsel egilimlerini
incelemistir. Kiris¢i (2023), 6zel yetenekli dgrencilerin matematik egitimi {izerine 1990-2021 yillar1 arasinda
Tiirkiye’de gerceklestirilen tez galismalarini degerlendirmistir. Ozkaya ve digerleri (2023), ilkokullarda istiin
yetenekli kiz 6grencilerin matematik, fen ve STEM derslerindeki basarisini etkileyen faktorlere iliskin deneysel
calismalarin sistematik derlemesini yapmistir. Kim (2016) ise 1985-2014 yillar1 arasinda istin yetenekli
Ogrencilere uygulanan zenginlestirme yonteminin akademik basari iizerindeki etkisini inceleyen 26 calismay1
meta-analiz yontemiyle ele alarak etki biyiikligini .96 olarak bulmustur. Bilgi¢ (2021), farklilagtirilmisg
matematik egitimi programlarinin istiin yetenekli 6grencilerin matematik basarisi iizerindeki etkisini 2020 yilina
kadar yapilan ¢alismalarla incelemis ve etki biiyiikliigiinii 1.064 olarak hesaplamistir.

Bu calismada ise, 2012-2023 yillarin1 kapsayan giincel bir meta-analiz yapilarak, iistiin yetenekli
ogrencilerin matematik egitiminde kullanilan farklilastirma stratejilerinin akademik basarilar ve matematige
yonelik tutumlar tizerindeki etkileri incelenmistir. Alan yazindaki diger ¢calismalardan farkli olarak, bu arastirma
hizlandirma, gruplama ve zenginlestirme gibi alt farklilagtirma yontemlerini detayli bir sekilde ele almis; yalnizca
basar1 degigkenini degil, ayn1 zamanda tutum degiskenini de inceleyerek matematik egitiminin duygusal ve
motivasyonel boyutlarina da odaklanmistir. Ayrica, farklilastirma stratejilerinin etkileri; ¢alisma tiirii, 6rneklem
diizeyi ve cografi bolge gibi moderator degiskenler lizerinden ayrintili bir sekilde analiz edilmistir. Bu yonleriyle
¢alisma, alan yazindaki mevcut bosluklar1 doldurarak alana ¢ok yonlii bir katki saglamaktadir. Bu meta-analizde
belirlenen moderator degiskenler, iistiin yetenekli 6grenciler tizerinde farkli egitim programlarinin etkilerini daha
ayrintili bir sekilde incelemek amaciyla secilmistir. Alan yazinda, iilke, smif diizeyi ve yaymn tirli gibi
degiskenlerin 6grenme siireglerine farkl etkiler yaptigina dair genis bir alan yazin bulunmaktadir (Bilgic, 2021;
Ozdemir, 2020; Kaya, 2016). Ulkeler arasindaki egitim yaklagimlarindaki farkliliklar, simif diizeyindeki gelisimsel
farkliliklar ve yayin tiiriiniin metodolojik ¢esitliligi, bu degiskenlerin onemini ortaya koymaktadir (Acar vd., 2016;
Kirmizi, 2017). Ayrica, hizlandirma, gruplama ve zenginlestirme gibi farklilagtirma tiirlerinin etkisini ayr1 ayri
degerlendirmek, egitim programlarinin 6grencilerin ihtiyaglarma gore etkinligini anlamada kritik bir zemin
saglamaktadir (Alabbasi vd., 2023; Kim, 2016). Bu moderatérler, alan yazinda vurgulanan teorik temellere dayali
olarak se¢ilmis ve ¢alismanin kapsamini genisleterek bulgularin daha kapsamli bir sekilde yorumlanmasina katki
saglamistir.
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Calismanin Amaci

Bu calismanin temel amaci, iistiin yetenekli 6grencilere yonelik farklilastirma yontemleriyle olusturulan
matematik egitim programlarinin 6grencilerin matematik akademik basarisi ve matematige karsi tutumlar
iizerindeki etkilerini arastiran deneysel calismalarin etkililigini incelemektir. Bu genel ama¢ dogrultusunda
aragtirma sorular1 su sekildedir:

1. Ustiin yetenekli 6grencilere yonelik farklilastirma yontemleri ile olusturulan matematik egitim
programlarinin 6grencilerin akademik basarisi tizerindeki etkisi ve yonii nedir?

2. Ustiin yetenekli dgrencilere yonelik farklilastirma yontemleri ile olusturulan matematik egitim
programlarinin grencilerin matematige karsi tutumlari lizerindeki etkisi ve yonii nedir?

Yontem
Arastirma Deseni

Bu ¢alismada veriler meta-analiz yontemiyle ¢oziimlenmistir. Meta-analiz, bireysel ¢alismalardan elde
edilen bulgularin istatistiksel olarak birlestirilmesiyle genel bir etki biiyiikliigiiniin hesaplanmasini amaglayan nicel
bir yontemdir (Dinger, 2014; Durlak & Lipsey, 1991; Fraenkel & Wallen, 2009; Glass, 1976). Calisma, Preferred
Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA) yonergelerine uygun sekilde
yapilandirilmig ve raporlanmistir (Page vd., 2021). Aragtirma sorulari, iistiin yetenekli 6grencilere yonelik
matematik egitim programlarinin akademik basar1 ve tutum tizerindeki etkilerini incelemeyi amaglamig ve bunun
icin sistematik bir alan yazin taramasi gergeklestirilmistir. Calismalarin se¢imi, PRISMA'nin belirledigi asamalar
olan arastirma sorularimin olusturulmasi, alan yazin taramasi, ¢alismalarin se¢imi, verilerin kodlanmasi, etki
biiylikligliniin hesaplanmasi ve analiz-yorumlama asamalarint i¢ermektedir. Dahil etme ve dislama kriterlerine
gore secilen caligmalar PRISMA akis diyagrami ile gorsellestirilmistir (Sekil 1). Calismalarin 6zellikleri, 6rneklem
biiyiikliikleri ve istatistiksel veriler kodlanmus, etki biiyiikliikleri ve heterojenlik analizleri yapilmistir. Orneklem
bliylikligi, yayin tiirii ve raporlama kalitesi gibi unsurlar degerlendirilmis, metodolojik kalitesi yetersiz ¢aligmalar
stiregten ¢ikarilmistir. Uluslararasi kalite standartlarina uygun olarak yapilan bu se¢im, meta-analizin tutarliligim
ve gecerliligini artirmigtir (What Works Clearinghouse, 2022). Bu titiz yaklasim, analiz edilen programlarin
etkisini anlamada daha saglam sonuglar sunmustur (Cooper vd., 2019; Durlak & Lipsey, 1991).

Veri Toplama Siireci ve Secim Kriterleri

Bu ¢alismada kullanilan veriler, 1 Kasim-31 Aralik 2023 tarihleri arasinda toplanmistir. Uluslararasi
kaynaklar i¢in Education Resources Information Center (ERIC), Scopus, Web of Science (WoS) ve ProQuest veri
tabanlar1, ulusal kaynaklar igin ise Yiiksekdgretim Kurulu (YOK) Ulusal Tez Merkezi ile Ulusal Akademik Ag ve
Bilgi Merkezi (ULAKBIM) Ulusal Veri Tabani taranmistir. Ayrica, genel bir kaynak olarak Google Scholar da
kullanilmistir. Veri toplama siirecinde, sonuglarin fazlaligin1 yonetmek ve kapsam disi galismalart elemek
amaciyla kriterler daraltilmig ve tekrar eden ¢alismalar ¢ikarilmistir. Bu veri tabanlari, Gistiin yetenekli 6grencilere
yonelik alan yazina erigimi genisletmek ve metodolojik dogrulugu artirmak amaciyla se¢ilmistir. Kullanilan
anahtar kelimeler sunlardir: “istiin yetenekli” AND “matematik” AND “farklilagtirilmig”, “gifted” AND
“mathematics” AND “differentiated”. Bu kombinasyonlar, arama sonuglarmin kapsamini genisletmek ve
literatiiriin farkli terim varyasyonlarini yansitmak amaciyla olusturulmustur. Meta-analize dahil edilecek
caligmalar i¢in belirlenen kriterler;

1. Yayin yili: 2012-2023 arast ¢aligmalar dahil edilmistir; bu, giincel egitim stratejilerini ve pedagojik
yaklagimlart yansitmak i¢in segilmistir.

2. Dil: Yalnizca Tiirkce ve Ingilizce calismalar dahil edilmistir; ¢eviri kaynakli anlam kaybini 6nlemek ve
dogru yorumlama saglamak amaglanmistir.

3. Yayin tiri: Yayin yanliligini en aza indirmek ve alan yazinin kapsamini genisletmek amaciyla, makaleler,
tezler, kitap boliimleri ve konferans bildirileri gibi farkl: tiirde yayinlanmis ve yaymlanmamig ¢aligmalar
taranmigtir. Oncelikli olarak, makalesi yayimlanmis tezler degerlendirmeye alinmis, makalesi olmayan
tezler ise lisansiistii tezler olarak dahil edilmistir. Diger tiirdeki ¢aligmalar ise disarida birakilmistir. Bu
yaklasim, metodolojik tutarliligi korumak ve incelenen caligmalarin akademik gecerliligini saglamak
amactyla secilmistir.

4. Erigim Kriteri: Zaman ve kaynak sinirliliklari nedeniyle, bu meta-analiz yalnizca erisime agik ¢alismalar
igermektedir.
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5. Arastirma yontemi ve tasarimi: Yalnizca kontrol gruplu on test son test deneysel desen kullanan nicel
calismalar dahil edilmistir. Nitel ¢aligmalar, teorik incelemeler, kontrol grubu olmayan deneysel desenler
ve vaka ¢aligmalari hari¢ tutulmustur.

6. Akademik basari ve tutum Degerlendirmeleri: Caligmalar, iistiin yetenekli 6grencilere yonelik matematik
egitim programlarinin akademik basarilar ve/veya matematige karsi tutum iizerindeki etkilerini incelemis
olmalidir.

7. Farklilastirma yontemlerinin incelenmesi: Caligmalar, {stiin yetenekli dgrencilere yonelik matematik
egitiminde farklilastirma yontemlerinin etkililigini incelemektedir. Bu g¢alismada, hizlandirma, gruplama
ve zenginlestirme gibi alt yontemler de ele alinmig ve sonuglar metodolojik farkliliklar géz oniinde
bulundurularak degerlendirilmistir.

8. [Istatistiksel veri/bilgi: Caligmalarda etki biiyiikliigiinii (Hedges' g) hesaplayabilmek igin gerekli istatistiki
bilgileri (aritmetik ortalamalar, standart sapmalar, p degeri, t veya F istatistigi, 6rneklem biiytkliigii)
raporlayan ¢aligmalar meta-analize dahil edilmistir.

Bu c¢alismada, dahil etme ve dislama kriterlerinin uygulanmasi sonucunda taranan 5.522 g¢alismadan
tekrarlar, baslik ve 6zet taramalar1 ile uygunluk degerlendirmeleri yapilmig basari degigkeni i¢in 18, tutum
degiskeni icin ise 8 ¢aligma dahil edilmistir; bazi caligmalarin her iki degiskeni kapsamasi nedeniyle toplamda 22
calisma kullanilmistir. Calismalarin se¢imi ve eleme siirecini gosteren akig diyagrami Sekil 1'de sunulmustur.

Sekil 1
Meta-Analize Dahil Edilme Siireci Akis Diyagrami

Van tabanlan ile ulagilan arashnmalar

n=3312

-ERIC: 1.10%

- Beience Direct: 287

- ProCuast: 3.542 o Telrar ettifi igin haric tutulan galizmalar

- Seopus: 36 n= 7397

- Wos: 34

- VOR: 669

- ULAEBIM: 174

- Googla Scholar: 1.980
n=4523

Taramma

Bazlik ve anzhtar kelimelerin degiskanlara gérs . Baghk taranae sonueunda barig tutulan ¢alismalar
incelermes: sonraz: dilul edilen galismalar m= 2534
n=2381

Diezer

. Ozetlere gore harip tutnlen calizmalar n=2.273
Crzetlere zére dihil adilen palismalar —* | Denaysal desan o].ma:.an pahsmalar (n=1235)
n=11% Tarama galizmalan mtel galizmalar (n = 960)
Taym tird makale veya tez digmda olan cabigmalar (r=TE)

Thrgunluk

+
Crveunluk 1p1n deFerlendimlan tam mahn

1 ar | . Tam metme ulazilamadiz ipin hang tutolan palizmalar (n=
n=47 g2y
i Dihil adilen galigmalar =22 Caligmzmn kriterlering gére harig tutlan galgmalar n = 25
] Basan iginn = 18 »| Kontrol grubu ipermeyen galigmalar (= 9)
E Tuhum ipinn =8 Yeterl: verrve sahip clmayan gahsmalar (n=12)
[ Metodelojik clarak vetersiz galimmalar (n=4)

Verilerin Kodlanmasi

Dahil edilme kriterlerine gore olusturulan kodlama formunda, aragtirma numarasi, yazari, yili, tird,
yapildigr iilke, 6rneklemin 6grenim diizeyi, egitim programinin farklilagtirma ydntemi, 6rneklem biiyikliigi,
aritmetik ortalama ve standart sapma degerleri yer almaktadir. Meta-analiz arastirmalarinda kodlama islemi, etki
biiylikliginii etkileyecek yapiya sahip oldugundan kritik bir dneme sahiptir. Kodlama islemiyle veriler,
istatistiksel analiz yapilabilecek bir forma getirilmis ve arastirmanin karakteristikleri belirlenmistir (Ellis, 2010;
Lipsey & Wilson, 2001). Kodlama giivenirligini saglamak amactyla, hem kodlayicilar aras1 hem de kodlayici igi
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giivenirlik degerlendirilmistir. Kodlayici igi giivenirlik degerlendirmesi, ayn1 kodlayicinin yaklagik 3 hafta sonra
ayni verileri yeniden kodlamasiyla yapilmistir. Kodlayicr i¢i glivenirlikte, bir kodlayici i¢in tam uyum saglanirken,
diger kodlayicinin yeniden kodlamalarinda kiigiik farkliliklar gbzlenmis ve Cohen’s Kappa degeri .91 olarak
hesaplanmistir. Bu farkliliklar, standart sapma degerlerinin eksik kaydedilmesinden kaynaklanmistir. Yapilan
kontrol ve diizeltmelerle bu durum giderilmis ve siire¢ giivenilir bir sekilde tamamlanmistir. Kodlayicilar arasi
giivenirlik i¢in, veriler iki uzman aragtirmaci tarafindan bagimsiz olarak kodlanmis ve Cohen’s Kappa katsayisi
ile uyum diizeyi degerlendirilmistir. Yapilan analiz sonucunda, Cohen’s Kappa degeri .86 olarak hesaplanmis ve
bu deger, yiiksek bir kodlama giivenirligi oldugunu gostermektedir (Landis & Koch, 1977). Kodlama siirecinde
22 caligmadan 3’iinde, metodolojik uygunluk, 6rneklem 6zellikleri ve veri raporlama eksiklikleri nedeniyle
uyusmazlik yasanmistir. Bu uyusmazlik durumlarinda, yazarlar detayl bir inceleme yaparak metodolojik tutarlilig:
g6z oniinde bulundurmus ve miizakereler yoluyla ortak bir karara ulagsmistir. Bu siire¢, uyusmazliklarin etkisini
en aza indirmek ve arastirmanin giivenirligini artirmak amaciyla titizlikle uygulanmistir (McHugh, 2012). Meta-
analize dahil edilen caligmalar ve 6zellikleri Ek’te verilmistir. Caligmalarin betimsel istatistikleri ise Tablo 1°de
sunulmustur.

Tablo 1
Meta-Analize Dahil Edilen Yayinlarin Betimsel Istatistikleri
Degisken Kategori Frekans (n) Yiizde (%)

Tirkiye 10 55.5
Ulke ABD 6 33.3
Diger 2 111
Makale 7 38.8
Tiir Yiiksek lisans tezi 1 5.55
Doktora tezi 10 55.5
Basari Farklilagtirma 12 66.6
} Zenginlestirme 1 5.55
Yo6ntem Hizlandirma 2 11.1
Gruplama 3 16.6
Ilkokul 7 38.8

Diizey Ortaokul 9 50
Lise 2 111

Toplam 18 100
. Tiirkiye 7 87.5
Ulke ABD 1 12.5
Makale 1 125
Tiir Yiiksek lisans tezi 3 375

Doktora tezi 4 50

Tutum Farklilagtirma 6 75
Yéntem Zenginlestirme 1 125
Hizlandirma 1 125

Ilkokul 2 25
Diizey Ortaokul 5 62.5
Lise 1 125

Toplam 8 100

Etki Biiyiikliigiiniin Analizi

Meta-analiz ¢aligmalarinda, bagimsiz aragtirmacilarin farkli veri toplama araglar1 ve analiz yontemleriyle
elde ettikleri bulgularin karsilagtirilabilir olabilmesi i¢in sonuclarin standart hale getirilmesi gereklidir (Yildirim,
2014). Bu siirecte, arastirmalardan elde edilen veriler birlestirilerek ortak bir etki biiytlikliigii hesaplanir. Meta-
analiz yonteminde, etki biiylikliiglini standartlastirmak i¢in Cohen’s d veya Hedges’s g gibi parametreler kullanilir
(Grissom & Kim, 2005). Ozellikle kiigiik érneklem biiyiikliiklerinde yanlilik diizeltmesi yapan Hedges’s g, iistiin
yetenekli 6grencilerle yapilan ¢aligmalarda yaygim olarak tercih edilmistir ve bu ¢aligmada da %95 anlamlilik
diizeyi ile kullamilmistir (Cooper vd., 2019; Sen & Yildirim, 2022). Etki biiyiikliiklerinin yorumlanmasinda
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Cohen’in (1988) 6nerdigi siniflama temel alinmistir: etki biyiikliigli 0-.20 arasinda zayif, .20-.80 arasinda orta ve
0.80’den biiyiik etki biiytikliikleri giiclii olarak degerlendirilmistir.

Etki biiyiikliiglinlin yorumlanmasinda Borenstein (2009), sabit etkiler modeli veya rastgele etkiler
modelinin kullanilabilecegini belirtmektedir. Bu ¢aligmada, analizlere dahil edilen ¢calismalarin farkl: tilkelerden,
egitim diizeylerinden ve kiiltiirel baglamlardan gelmesi, heterojen bir yapi sergilemelerine neden olmustur. Ayrica,
caligmalarda olgiilen degiskenlerin tanimlar1 ve kullanilan 6l¢iim araclarmin farkliligt da heterojenlik kaynaklar
arasinda degerlendirilmistir. Ozellikle, tutum degiskeni icin kullanilan Slceklerdeki yapisal farkliliklar, etkilerin
¢esitlenmesine yol agmistir. Bu nedenlerle, alan yazina dayali olarak segilen ¢aligmalarda, 6rneklemlerin evrenden
rastgele se¢ildigi varsayimiyla rastgele etkiler modeli tercih edilmistir (Borenstein vd., 2013). Bu ¢aligmada,
analizler Comprehensive Meta-Analysis (CMA 4.0) yazilimi kullanilarak gergeklestirilmistir (Borenstein vd.,
2022). Rastgele etkiler modeli kapsaminda, heterojenlik i¢in tau-kare (1) degeri, yazilimin varsayilan yontemi
olan DerSimonian ve Laird yontemi ile hesaplanmigtir (DerSimonian & Laird, 1986).

Bulgular

Ustiin yetenekli ogrencilere yonelik farklilastirma yéntemleri ile olusturulan matematik egitim
programlarinin 6grencilerin akademik basarisi ve matematige karsi tutumlar {izerindeki etkililigi, meta-analiz
yontemi ile incelenmistir. Meta-analize dahil edilen caligmalarin drneklem biiytikliiklerine bakildiginda, basar1
degiskeni i¢in 18 ¢calismada toplam 1.766 (%37.43) deney grubu ve 2.951 (%62.56) kontrol grubunda olmak {izere
toplam 4.717 birey yer almaktadir. Tutum degiskeni i¢in ise 8 ¢caligmada toplam 134 (%48.20) deney grubu ve 144
(%51.79) kontrol grubunda olmak tizere toplam 278 birey analiz edilmistir.

Matematik Basarisi

Ustiin yetenekli dgrencilere yonelik farklilastirma yontemleri ile olusturulan matematik egitim
programlarinin grencilerin matematik basarisi iizerindeki etkisine iliskin sonuglar Tablo 2'de sunulmustur.
Tablo 2

Rastgele Etkiler Modeline Gore Arastirmalarin Etki Biiyiikliikleri

%95 GA

Calisma Hedges g SH Varyans Altlimit st limit z p
Ozgelik, 2017 3.427 .586 344 2.277 4,577 5.839 <.001
Kok, 2012 3.378 .562 316 2.275 4.481 6.005 <.001
Batdal-Karaduman, 2020 3.183 526 277 2.151 4.215 6.047 <.001
Altintag, 2015 3.166 .542 .293 2.104 4.227 5.846 <.001
Dering6l-Karatas, 2013 2.644 .549 301 1.569 3.720 4.819 <.001
Zaram, 2018 2.242 327 .106 1.601 2.883 6.859 <.001
Akkag, 2018 2.114 .621 .386 .896 3.333 3.402 .001
Aydos, 2015 1.617 .390 152 .852 2.381 4.145 <.001
Batdal-Karaduman, 2018 1.548 201 .085 977 2.119 5.312 <.001
Ozyaprak, 2012 1.100 425 181 .267 1.933 2.589 .010
Altintag, 2014 1.090 402 161 .303 1.878 2.714 .007
Fenoll, 2021 261 .059 .003 145 377 4.420 <.001
Zayac, 2013 .248 .063 .004 124 372 3.924 <.001
Anderson, 2013 159 242 .059 -314 .634 0.659 .509
Gavin, 2013 136 105 011 -.069 .342 1.300 193
Brinkman, 2014 .106 290 .084 -.462 .674 .365 714
Guyton, 2013 101 187 .035 -.266 .469 .539 .589
Nance, 2013 .058 334 112 -.597 713 173 .862
Rastgele etkiler modeli 1.235 167 .028 .907 1.562 7.391 <.001

Tablo 2’ye gore ortalama etki biiyiikliigli degeri 1.235 olarak hesaplanmigtir. Analiz sonuglari, {istiin
yetenekli 6grencilere yonelik farklilagtirma yontemleri ile olusturulan matematik egitim programlarinin,
ogrencilerin matematik basarisi tizerinde deney grubu lehine giiglii ve anlaml bir etki yarattigini gdstermektedir
(z=7.391, p <.001). Etki biyiikligii degerleri pozitif olup, .058 ile 3.427 arasinda degismektedir. 18 ¢aligmanin
etki biiytikliikleri siniflandirildiginda, 5’1 (%27.7) zayif, 2’si (%11.1) orta ve 11’1 (%61.1) giiglii etkiye sahiptir.
Etki yoniinii gdsteren orman grafigi Sekil 2°de verilmistir.
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Sekil 2
Matematik Basarisi Uzerine Yapilan Calismalarin Etki Biiyiikliiklerine Ait Orman Grafigi

Caligmanin ad1 Hedges’s g ve %95 GA

Ozcelik, 2017

Kok, 2012
Batdal-Karaduman, 2020
Altintas, 2015
Deringol-Karatas, 2013
Zaram, 2018

Akkas, 2018

Aydos, 2015
Batdal-Karaduman, 2018

4
Ozyaprak, 2012 = E
+

-—

Altintas, 2014
Fenoll, 2021 ]
Zayac, 2013 ]
Anderson, 2013
Gavin, 2013
Brinkman, 2014
Guyton, 2013
Nance, 2013
Birlestirilmis <

Tahmin aralig n 1

-4,00 2.00 000 700 &00
Kontrol grubu Deney grubu

Orman grafigi incelendiginde, kare sekiller her bir ¢alismanin etki biiylikliigilini, en altta bulunan elmas
sekli ise ortalama etki biiyiikliigiinii gostermektedir (Ayaz & Soylemez, 2015). Sekil 2°deki etki biiyiikliikleri
incelendiginde, ¢aligsmalarin etki bilyiikliiklerinin zayif, orta ve giiglii etki diizeylerinde dagildigi, ancak agirlik
olarak gii¢lii etki diizeyine sahip ¢aligmalarin daha fazla oldugu goriilmektedir. Ayrica, bazi ¢aligsmalarin giiven
araliklart sifir ¢izgisini kesmekte olup, bu durum bu calismalarin istatistiksel olarak anlamli olmayan etki
biiyiikliiklerine sahip oldugunu gostermektedir. Yatay cizgiler etki biyiikliiklerinin %95 giiven araligindaki
siirlarini goéstermektedir. Gliven araliginin dar olmasi ¢aligmanin 6rneklem biiytlikliigliniin biyiik, genis giiven
araliklari ise ¢aligmanin 6rneklem biiyiikliigiiniin kiiciik olmast ile iligkilidir (Rothstein vd., 2005). Buna gore en
genis giiven araligma sahip calisma Akkas (2018) olurken, Ozyaprak (2012) ve Deringdl-Karatas (2013)
tarafindan yapilan ¢aligmalar da kiiciik 6rneklem sayis1 nedeniyle genis giiven araligina sahiptir. Ote yandan,
Fenoll (2021) ve Zayac (2013) tarafindan yapilan caligmalar, diger c¢aligmalara gdore daha biiyiik 6rneklem
biiytlikliigiine sahip olduklar1 igin grafikte daha yiiksek agirliklara sahiptir. Caligmada, meta-analize dahil edilen
aragtirmalar arasindaki varyasyonun derecesini degerlendirmek amaciyla heterojenlik testi uygulanmustir.
Calismanin heterojenlik testi sonuglari, Tablo 3'te sunulmustur.

Tablo 3
Calismanin Heterojenlik Testi Sonuglart
Degisken Heterojenlik degeri (Q) Serbestlik derecesi (df) 12 p
Basari 218.087 17 92.205 <.001

Tablo 3'teki heterojenlik testi sonuglari, basar1 degiskeni igin yiiksek heterojenlik oldugunu
gostermektedir (Q/df > 1, /2> 75, p < .05). Bu nedenle, rastgele etkiler modeli tercih edilmistir. Bu model, p
degerinin .05’ten kii¢iik oldugu ve /? degerinin 75’in iizerinde oldugu durumlarda heterojenligi daha iyi
aciklamaktadir (Borenstein vd., 2009; Cooper vd., 2009).

Matematik Basarist Moderator Analizleri

Elde edilen bulgulardaki heterojenligin kaynagini bulmak icin alt grup analizleri yapilmistir. Alt grup
analizleri, meta-analize dahil edilen ¢alismalarin uygulandig iilkelere, egitim programinin uygulandigi 6grenci
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grubunun 6grenim diizeyine, yayin tiiriine ve egitim programinin farklilagtirma tiiriine gore gergeklestirilmistir.
Elde edilen sonuglar Tablo 4’te sunulmustur.

Tablo 4
Alt Gruplara Gore Etki Biiyiikliikleri

“ Hedges’ %95 GA 2
Degisken N g z Altlimit  Ostlimt 0 @ P :
Tirkiye 10 2.069 14.106 1.781 2.356 75.199
Ulke ABD 6 .202 4.060 .104 .299 2 48.098 <.001 .000
Diger 2 .324 5.557 .210 438 97.199
Ilkokul 7 .282 5.661 .184 .379 89.946
Lise 2 .292 4.992 177 406 91.532
Makale 7 .344 6.905 247 442 93.440
Yayin tiirii Yiiksek lisans Fe2| 1 1.656 .399 .160 .873 2 0.825 622 .000
Doktora tezi 10 .368 6.772 .262 475 92.347
Farklilagtirma 12 1.760 14.420 1521 1.999 85.228
Farklilagtirma Hizlandirma 2 .092 .555 -.230 412 .000
i Gruplama 3 252 5.933 169 336 3 %486l <001 000
Zenginlestirme 1 137 1.300 -.069 .343 .000

Tablo 4 incelendiginde; iilkelere gore yapilan alt grup analizlerinde Tiirkiye’deki ¢caligmalarin en yiiksek
etki bityiikligiine (g = 2.069) sahip oldugu goériilmektedir. ABD (g = .202) ve diger iilkelerde (g = .324) yapilan
calismalar ise daha diisiik etki biiyiikliigii gostermektedir. Ulkeler arasi varyansin istatistiksel olarak anlamli
oldugu tespit edilmistir (p <.001). Sinif diizeyine gore yapilan analizlerde, ortaokul diizeyindeki ¢caligmalarin etki
biyiikligi (g = 1.396) ilkokul (g = .282) ve lise diizeyindeki (g = .292) calismalara gore belirgin sekilde daha
yiiksektir. Ancak simif diizeyi moderatdriinde gézlenen varyans anlamli bulunmamigtir (p = .091). Yayn tiiriine
gore yapilan analizlerde, en yiiksek etki biiyiikliigiine yiiksek lisans tezlerinde (g = 1.656) rastlanmistir. Makaleler
(g = .344) ve doktora tezleri (g = 0.368) ise daha diisiik etki biiyiikliiklerine sahiptir. Yayin tiirleri arasindaki
varyans ise istatistiksel olarak anlamli bulunmamistir (p = .622). Farklilagtirma tiirline gore yapilan analizlerde
ise, program farklilagtirma (g = 1.760) en yiiksek etki biiyiikliigiine sahipken, hizlandirma (g = .092), gruplama (g
= .252) ve zenginlestirme (g = .137) tiirlerinin etki biiyiikliikkleri daha diisiiktiir. Program farklilastirmanin diger
yontemlere gore anlamli derecede yiiksek bir etkiye sahip oldugu bulunmustur (p < .001).

Tablo 4 verileri incelendiginde, bazi alt gruplarin yalnizca tek bir ¢alismaya (n = 1) dayandigi
goriilmektedir; bu durum 6zellikle zenginlestirme tiirii ve yiiksek lisans tezi gibi gruplarda gecerlidir. Bu tek
caligmalara dayali alt gruplarin sonuglari genel egilimleri yansitmayabilir, dolayisiyla bu bulgularin
yorumlanmasinda dikkatli olunmasi gerekmektedir. Yalnizca bir ¢aligmanin yer aldigt durumlar, ilgili alt gruplar
icin istatistiksel olarak giivenilir ¢ikarimlar yapmay1 sinirlayabilir. Bu nedenle, n = 1 olan durumlar, bulgularin
genellenmesi agisindan kisitlayici bir unsur olarak degerlendirilmelidir.

Matematige Kars1 Tutum

Ustiin yetenekli dgrencilere yonelik farklilastirma yontemleri ile olusturulan matematik egitim
programlarinin 6grencilerin matematige karsi tutumlari izerindeki etkisine iliskin sonuglar Tablo 5'te sunulmustur.

Tablo 5
Rastgele Etkiler Modeline Gore Arastirmalarin Etki Biiyiikliikleri

%95 GA

Calisma Hedges’ g SH Varyans Alt limit Ust limit Z p
Tas, 2018 2.092 402 162 1.303 2.880 5.200 <.001
Aydos, 2015 2.088 551 .303 1.008 3.167 3.792 <.001
Caligkan, 2023 1.073 497 247 0.099 2.046 2.160 .031
Akkas, 2014 0.867 512 .262 -0.137 1.871 1.693 .091
Divrik, 2023 0.827 .384 148 0.074 1.580 2.153 .031
Ozyaprak_2012 0.411 426 182 -0.424 1.246 0.965 .334
Guyton, 2013 0.296 .094 .009 0.112 0.480 3.160 .002
Dering6l-Karatag, 2013 0.245 418 175 -0.574 1.065 0.587 .557
Rastgele etkiler modeli 0.932 .268 .072 0.406 1.457 3.477 .001
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Tablo 5’e gore ortalama etki biiyiikliigli .932 olarak hesaplanmistir. Analiz sonuglari, iistiin yetenekli
ogrencilere yonelik farklilastirma yontemleri ile olusturulan matematik egitim programlarinin, 6grencilerin
matematige karsi tutumlari iizerindeki etkisinin deney grubu lehine giicli diizeyde ve anlamli oldugunu
gostermektedir (z = 3.477, p = .001). Etki biiytikliikleri pozitif olup, .245 ile .092 arasinda degismektedir. 8
calismanin etki biiyiikliikleri siniflandirildiginda, 3’1 (%37.5) orta ve 5’1 (%62.5) giiclii etkiye sahip olup, zayif
etkiye sahip caligma bulunmamaktadir. Etki yoniinii gésteren orman grafigi Sekil 3'te sunulmustur.

Sekil 3
Matematige Karsi Tutuma Yonelik Etki Biiyiikliiklerine Ait Orman Grafigi
Caligmanin ad1 Hedges’s g ve %95 GA

Tas, 2018
Aydos, 2015
Caliskan, 2023
Akkas, 2014
Divrik, 2023
Ozyaprak, 2012
Guyton, 2013
Deringol-Karatas, 2013 —
Birlestirilmis
Tahmin araligt

i

-4.00 =200 0,00 2,00 4,00
Kontrol grubu Deney grubu

Sekil 3 incelendiginde, sifir ¢izgisinin solunda bir g¢alismaya rastlanmadigi, c¢alismalarin etki
biyiikliiklerinin orta ve giiglii etki diizeylerinde dagildigi, ancak agirlik olarak giiclii etki diizeyine sahip
¢aligmalarin yer aldig1 gériilmektedir. Yatay ¢izgilere bakildiginda, ¢alismalardan en genis giiven araligina sahip
olan ¢alisma Akkas (2018) olarak belirlenmistir. Ayrica, Caliskan (2023) ve Tas (2018) tarafindan yapilan
calismalar da kiiciik 6rneklem say1s1 nedeniyle genis giiven araliklarma sahiptir. Orneklem biiyiikliiklerinin diger
caligmalara gore yiiksek olmasi nedeniyle, Guyton (2013) tarafindan yapilan ¢alismanin agirligi daha yiiksek
oldugu gozlemlenmektedir. Caligmada, meta-analize dahil edilen aragtirmalar arasindaki varyasyonun derecesini
degerlendirmek amactyla heterojenlik testi uygulanmistir. Calismanin heterojenlik testi sonuglari, Tablo 6'da
sunulmustur.

Tablo 6
Calismanin Heterojenlik Testi Sonuglart

Degisken Heterojenlik degeri (Q) Serbestlik derecesi (df) 12 p
Tutum 32.147 7 78.225 <.001

Tablo 6'daki heterojenlik testi sonuglari, tutum degiskeni icin yiiksek heterojenlik oldugunu
gostermektedir (Q/df > 1, 12 > 75, p < .05). Bu nedenle, rastgele etkiler modeli tercih edilmistir. Bu model, p
degerinin .05’ten kiiciik oldugu ve [? degerinin 75’in iizerinde oldugu durumlarda heterojenligi daha iyi
aciklamaktadir (Borenstein vd., 2009; Cooper vd., 2009).

Matematige Karst Tutum Moderatér Analizleri

Elde edilen heterojenligin kaynagini belirlemek amaciyla alt grup analizleri yapilmistir. Bu analizler,
meta-analize dahil edilen c¢aligmalarin uygulandig: iilke, egitim programinin uygulandigi 6grenci grubunun
o0grenim diizeyi, yayin tiirii ve egitim programinin farklilastirma tiirii gibi faktorlere gore yapilmigtir. Elde edilen
sonugclar ise Tablo 7'de sunulmaktadir.
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Tablo 7
Alt Gruplara Gore Etki Biiyiikliikleri
%95 GA
Degisken N  Hedges’ g z Alt Ust Sd Q p N
limit limit

. Tiirkiye 7 1.080 6.182 0.738 1.423 63.927
Ulke ABD 1 0208 3160 013 0483 - 8% 009 5409
ilkokul 2 0.316 3.403 0.134 0.498 21.393
Diizey Ortaokul 5 0.974 4.988 0.591 1.357 2 9.428 .009 68.583
Lise 1 2.138 3.792 1.033 3.243 0.000
Makale 1 0.852 2.153 0.076 1.628 0.000
Yayin tiirii Yiiksek lisans tezi 3 1.372 4.377 0.758 1.987 2 1.535 464 27.181
Doktora tezi 4 0.385 4.363 0.212 0.558 84.422
Farklilastirma Farklilastirma 6 1.136 5831 0.754 1517 69.173
tiirii Hizlandirma 1 0.298 3.160 0.113 0.483 3 14.440 .002 0.000
Zenginlestirme 1 0.852 2.153 0.076 1.628 0.000

Tablo 7 incelendiginde, iilkelere gore yapilan alt grup analizlerinde Tiirkiye'deki calismalarin en yiiksek
etki biiytikliigiine sahip oldugu (g = 1.080) ve bu etkinin ABD'deki ¢aligmalardan (g = 0.298) anlamli derecede
daha yiiksek oldugu (p = .009) goriilmektedir. Sinif diizeyine goére yapilan analizlerde, lise diizeyindeki
¢aligmalarin en yiiksek etki biytiklugiinii gosterdigi (g = 2.138) ve bu etkinin ortaokul (g = 0.974) ile ilkokul
diizeyindeki ¢aligmalara (g = 0.316) gore belirgin sekilde yiiksek oldugu, ayrica bu farkin istatistiksel olarak
anlamli bulundugu (p = .009) tespit edilmistir. Yayin tiirline gore yapilan analizlerde ise yiiksek lisans tezleri en
yiiksek etki biiyiikliigiine (g = 1.372) sahipken, makaleler (g = 0.852) ve doktora tezleri (g = 0.385) daha diisiik
etki gostermektedir. Ancak, yaym tiirleri arasindaki varyansin anlamli olmadigi (p = .464) belirlenmistir.
Farklilagtirma tiirlerine gore yapilan analizlerde, program farklilastirmanin en yiiksek etki biiyiikliigiine (g = 1.136)
sahip oldugu ve bu etkinin hizlandirma (g = 0.298) ve zenginlestirmeye (g = 0.852) gore anlamli derecede daha
yiiksek oldugu (p =.002) bulunmustur. Tablo 7 verileri incelendiginde, baz1 alt gruplarin yalnizca tek bir calismaya
(n = 1) dayandig1 goriilmektedir. Ozellikle iilke, makale, hizlandirma ve zenginlestirme tiirlerinde tek ¢aligmaya
dayal1 bulgularin genellenebilirligi sinirli olup, bu durumun, ilgili moderatdr analiz sonuglarini degerlendirirken
dikkatli olunmasimni gerektirir. Tek ¢caligmaya dayali bu alt gruplar, genel egilimleri yansitmayabilir ve bulgularin
yorumlanmasinda 6zen gosterilmesi gerektigini vurgulamaktadir.

Yaym Yanhhg

Meta-analiz c¢aligmalarindaki temel endiselerden biri, yayin yanlihigmin potansiyel etkisidir. Yayin
yanliligi, meta-analiz i¢in kullanilan veri setinin ¢ogunlukla yalnizca yaymlanmig ¢alismalardan olusmasi
nedeniyle ortaya ¢ikar (Rothstein vd., 2005). Arastirmacilarin anlamli olmayan sonuglari yayinlamamalart veya
editorlerin bu bulgular1 reddetmesi, yaygin olarak Ingilizce dilindeki veri tabanlarinin kullanilmas1 ve belirli
disiplinlerden gelen ¢aligmalarin dislanmasi, analizde yanli bir etki biiyiikliigiine yol agabilir (Benligiil vd., 2022).
Bu durum, meta-analiz verilerini olusturan ¢aligmalardaki yanliligin, meta-analiz sonuglarmin gegerliligini 6nemli
olciide etkileyebilecegi bir zorluk olugturur (Bakioglu & Goktas, 2018). Bu ¢calismada, yaymn yanliligini detayli bir
sekilde analiz etmek i¢in 6nce "Huni Sacilim Grafigi" yontemi ve ardindan "Rosenthal Klasik Giivenli N" yontemi
kullanilmistir. Bagar1 ve tutum degiskenlerine ait meta-analiz veri setlerinin yayin yanliligina dair bulgular, Sekil
4'te gosterilmektedir.

Basar1 ve tutum degigkenlerine ait veri setlerine yonelik yapilan huni grafigi analizinde sag alt kisimda
bir asimetri gozlemlenmistir. Bu asimetri, kii¢iik 6rneklem biiyiikliigline sahip ¢aligmalarin huni grafiginin alt
kisminda yogunlasmasina ve daha biiyiik standart hatalarin olusmasina bagl olabilir. Ustiin yetenekli dgrencilere
yonelik yapilan ¢aligmalarda genellikle kiigiik drneklem gruplar1 kullanilmasi, bu asimetrinin olas1 bir kaynagi
olarak degerlendirilmektedir. Ancak, alan yazinda belirtildigi gibi, huni grafigindeki asimetrinin birgok nedeni
olabilecegi goz 6niinde bulundurulmalidir (Ustiin & Eryilmaz, 2014). Bu nedenle, yaym yanliligii daha kapsamli
bir sekilde degerlendirebilmek amaciyla, Rosenthal’in (1991) 6nerdigi "Klasik Giivenli N" yontemi kullanilmistir.
Rosenthal’in giivenli N formiiliine gore, N; hata koruma sayis1 ve k; veri setindeki ¢alisma sayisi olmak iizere
N/(5k+10) > 1 saglandiginda meta-analiz sonuglarinin giivenilir oldugu kabul edilmektedir (Rosenberg, 2005).
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Sekil 4
Bagsart ve Tutum Veri Setleri Huni Diyagrami
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Ek olarak, yayin yanliligini daha ayrintili degerlendirmek amaciyla, Egger testi ve Begg-Mazumder testi
uygulanmistir (Begg & Mazumder, 1994; Egger vd., 1997). Egger testi i¢in p > .05 olmasi, huni grafiginde anlamh
bir asimetri bulunmadigini ve dolayisiyla yaym yanliligi riskinin diisiik oldugunu gosterir. Begg-Mazumder testi
icin ise p > .05 olmasi, yaymn yanliliginin istatistiksel olarak anlamli bir gdstergesi olmadigim ifade eder. Bu
esikler, yaym yanliliginin degerlendirilmesinde temel referans olarak kabul edilmektedir. Basar1 ve tutum
degiskenlerine iliskin yayin yanlilig1 degerlendirme sonuglari, Tablo 8'de gosterilmistir.

Tablo 8

Basari ve Tutum Degiskenleri Icin Yayin Yanhiligi Degerlendirme Sonuclar

Degisken Rosenthal Kklasik giivenli N Egger testi Begg-mazumder testi
N k N/ (5k + 10) Kesme noktasi p Taub p

Basari 1081 18 10.81 2.875 .039 43 .047

Tutum 94 8 1.88 2.165 .049 .32 271
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Tablo 8’de yer alan basar1 degiskenine iliskin bulgular, Rosenthal’in Klasik Giivenli N yontemi ile elde
edilen N/(5k+10) = 10.81 > 1 sonucu dogrultusunda meta-analizin gii¢lii oldugunu gostermektedir. Ancak, Egger
testi sonucu (p =.039) ve Begg-Mazumder testi sonucu (p =.047) yaymn yanliligina isaret eden istatistiksel olarak
anlamli egilimler ortaya koymaktadir. Bu durum, basar1 degiskenine iliskin meta-analizde pozitif sonuclarin daha
yiiksek bir yayinlanma olasiligina sahip olabilecegini diisiindiirmektedir. Kiiciikk 6rneklem biiyiikliiklerinden
kaynaklanan standart hata etkileri ve pozitif sonuglara yonelik yayin egilimi, bu yanliligin olast nedenleri arasinda
degerlendirilmektedir. Ancak, literatiirde kiigiik 6rneklem biyiikliiklerinin yarattigi standart hatalarin huni
grafigindeki asimetriyi tek basina agiklayabilecegi ve bu asimetrinin kesin bir yaym yanliligi kanit1 olarak kabul
edilemeyecegi Dbelirtilmektedir (Borenstein vd., 2013). Huni grafigi ve istatistiksel testlerin birlikte
degerlendirilmesi, yaym yanlilig1 riskinin genel olarak diigiik oldugunu ve meta-analiz sonuglarinin giivenilirligini
desteklemektedir. Ayrica, kiigiik drneklem biiyiikliikklerine sahip c¢alismalarin daha olumlu sonuglar bildirme
egiliminde oldugu ve pozitif sonuglar igeren ¢aligmalarin istatistiksel olarak anlamli olmayan sonuglara sahip
calismalara kiyasla daha yiiksek yayimlanma olasiligina sahip oldugu vurgulanmaktadir (Benligiil vd., 2022). Bu
nedenle, yaym yanlilig1 riski goz 6niinde bulundurulmus ve bu durum ¢aligmanin sinirliliklarindan biri olarak
tartisma bolimiinde agik¢a vurgulanmistir.

Tutum degiskenine yonelik analizlerde, Rosenthal’in Klasik Giivenli N yontemi ile elde edilen N/(5k+10)
= 1.88 > 1 sonucu, meta-analizin gii¢lii ve giivenilir oldugunu géstermektedir. Egger testi, yaymn yanliligina dair
zayif bir egilim oldugunu gostermekte ancak bu durum istatistiksel olarak anlamlilik sinirindadir (p = .049). Kiigiik
orneklem biiyiikliikleri, bu zayif egilimin potansiyel bir kaynag: olarak degerlendirilebilir. Ote yandan, Begg-
Mazumder testi sonuglarinda p > .05 bulunmus ve bu da tutum degiskeni igin yayin yanliligina dair istatistiksel
bir kanit olmadigin1 ortaya koymustur. Bu sonuglar, tutum degiskenine iligkin meta-analizin genel olarak giivenilir
oldugunu ve yayin yanlilig1 riskinin ¢ok diisiik oldugunu gostermektedir.

Tartisma

Bu caligma, iistiin yetenekli dgrencilere yonelik farklilagtirma yontemleriyle olusturulan matematik
egitim programlarinin 6grencilerin matematik akademik basarist ve matematige karst tutumlar1 iizerindeki
etkilerini aragtirmay1 amaglamistir. Analiz sonuglari, farklilagtirma yontemleriyle olusturulan matematik egitim
programlarinin, 6grencilerin matematik basarisi iizerindeki etkisinin deney grubu lehine giiclii diizeyde ve anlaml
oldugunu gostermektedir (Hedges’s g = 1.235, z = 7.391 ve p < .001). Bu bulgular, meta-analiz sonucunda elde
edilen etki bilylikliigiiniin alan yazindaki diger ¢alismalarla uyumlu oldugunu ortaya koymaktadir. Bilgi¢c (2021),
1985-2020 yillar1 arasinda yapilmis 31 arastirmayi inceleyerek, iistiin zekali dgrencilerin egitiminde sikca
kullanilan farklilagtirtlmis matematik 6gretiminin, Ggrencilerin matematik basarisi iizerindeki etkisini
degerlendirmistir. Meta-analiz bulgularinda Hedges’s g degeri 1.064 olarak hesaplanmistir. Meta-analiz
bulgularinda Hedges’s g degeri 1.064 olarak hesaplanmistir. Kirmizi (2017), 2007-2017 yillart arasinda yapilan
calismalart inceleyerek, iistlin zekalilar egitiminde kullanilan temel egitsel yaklagimlarin, 6gretim programlarinin,
cinsiyetin ve sosyo-ekonomik durumun akademik basari {izerindeki etkilerini degerlendirmistir. Meta-analiz
bulgularina gore, bir iistiin zekalilar egitim programina katilmanin etkisi Hedges’s g degeri olarak 1.005
bulunmustur. Kim (2016) tarafindan yapilan bir diger meta-analiz ¢alismasinda ise, 1985-2014 yillar1 arasinda
iistiin yetenekli 6grencilere uygulanan zenginlestirme yonteminin akademik bagariya etkisini inceleyen 26 ¢alisma
analiz edilmis ve Hedges’s g degeri .96 olarak bulunmusgtur. Alan yazinindaki bu bulgular, arastirma sonuglariyla
ortiismekte ve istiin yetenekli Ogrencilere uygulanan farklilagtirilmis egitim programlarinin, 6grencilerin
matematik basarisi lizerinde giiclii ve pozitif bir etkisi oldugu sonucunu desteklemektedir.

Yapilan analizler sonucunda, en yiiksek etki biiyiikliikleri Ozgelik (2017) ve Kok (2012) tarafindan
gergeklestirilen calismalara aittir. Ozgelik (2017), 2. smf diizeyinde bir matematik dersi dgretim programi
gelistirerek 14 hafta boyunca deney grubuna uygulamistir. Arastirma sonucunda, deney grubundaki 6grencilerin
matematik basaris1 (X = 22.79, ss = 3.450), kontrol grubuna (X = 13.07, ss = 3.407) kiyasla belirgin sekilde daha
yiiksek olmustur. Kok (2012) ise 5. siif diizeyinde ¢okgenler ve geometrik cisimler {initeleri i¢in farklilagtirilmis
bir program uygulamustir. Arastirma sonuglari, deney grubundaki 6grencilerin matematik bagarismin (X = 57.8, ss
= 13.795) kontrol grubuna (X = 28, ss = 6.980) gore daha yiiksek oldugunu gostermektedir. Bununla birlikte, zayif
etki diizeyinde olgiilen 5 ¢alisma bulunmustur (Anderson, 2013; Brinkman, 2014; Gavin, 2013; Guyton, 2013;
Nance, 2013). Ancak, negatif etki diizeyine sahip herhangi bir arastirma tespit edilmemistir.

Yapilan alt grup analizlerinde, iistiin yetenekli Ogrencilere yonelik farklilastirma yontemleri ile
olusturulan matematik egitim programlarinin 6grencilerin akademik basarisina yonelik etki biiyiikliigiiniin iilkeler
acisindan anlamli farkliliklar gosterdigi ve en yiiksek etki bilyiikliigliniin Tiirkiye’de yapilan g¢aligmalarda
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gozlendigi belirlenmistir. Kaya (2016) ve Kirmiz1 (2017) tarafindan yapilan meta-analiz ¢aligmalartyla benzerlik
gosteren bu sonug, Tiirkiye’de uygulanan farklilagtirma yontemlerinin daha etkili oldugu seklinde yorumlanabilir.
Ancak, Bilgic (2021) tarafindan yapilan ¢aligma sonuglariyla drtiismeyen bu bulgunun, yapilan ¢alismalardaki
orneklem biyiikliigiiniin daha kiiciik olmasindan kaynaklandigi diisliniilebilir. Bununla birlikte, etki
biiytikliiklerinin siif diizeyine ve yayin tiirtine gore anlaml sekilde farklilagmadigi saptanmigtir. Bu bulgular,
Ozdemir (2020), Acar ve digerlerinin (2016) smif diizeyine yonelik yaptig1 meta-analiz calismalarinin yani sira,
Demir (2013), Giindiiz ve Kutluca (2019), Kaplan ve digerlerinin (2015) yayin tiiriine yonelik yaptigi
caligmalariyla uyumlu bulunmaktadir. Ogrencilerin akademik basarisina yénelik etki biiyiikliigiiniin, program
tirtine gore anlaml sekilde farklilagtigi ve en yiiksek etki biiyiikligiiniin program farklilastirma ydntemi
uygulanan calismalarda oldugu goriilmistiir. Bu sonug, istiin yetenekli dgrencilerde program farklilastirma
yonteminin, hizlandirma, gruplama ve zenginlestirme gibi diger yontemleri kapsadigi i¢in daha etkili bir yaklagim
oldugunu gostermektedir. Ayrica, bu bulgu, Kirmizi (2017) ve Kim (2016) tarafindan yapilan ¢aligmalarla da
tutarhidir.

Bununla birlikte, calismada elde edilen bulgularin yorumlanmasinda bazi siurliliklarin dikkate alinmast
gerekmektedir. Ozellikle, yapilan alt grup analizleri, diisiik 6rneklem biiyiikliigiine sahip bazi alt gruplarin
sonuglarinin genellenebilirligini sinirlayabilecegini gostermektedir. Basari degiskenine yonelik analizlerde,
yalnizca bir c¢alismaya dayanan yayin tiirtindeki yiiksek lisans tezi (n = 1) ve farklilagtirma tiirlindeki
zenginlestirme (n = 1) gruplar gibi kiiciik 6rneklemli alt gruplarin, genel etki biiylikliigi iizerinde sinirl bir katki
sundugu goriilmektedir. Bu tiir diisiik 6rneklemli gruplardan elde edilen sonuglar, yalnizca kesifsel nitelikte
degerlendirilmeli ve daha genis 6rneklem sayilariyla yapilacak ileri arastirmalarla desteklenmelidir. Bu durum,
kiiglik 6rneklemli gruplarin sonuglarinin yorumlanmasinda dikkatli olunmasi gerektigini vurgulamaktadir.

Yaym yanliligina iliskin elde edilen bulgular, Rosenthal’in Klasik Giivenli N yontemi ile elde edilen
N/(5k+10) = 10.81 > 1 sonucu, ¢alismanin gii¢lii oldugunu ve yayin yanlihigi riskinin diisiik oldugunu gosterse de,
Egger testi (p = .039) ve Begg-Mazumder testi (p = .047) sonuglar1 yayin yanlihigina isaret eden istatistiksel olarak
anlamli egilimler gostermektedir. Bu durum, basar1 degiskenine iliskin meta-analizde pozitif sonuclarin daha
yiiksek bir yayinlanma olasiligina sahip olabilecegini diisiindiirmektedir. Yayin yanlilig1 olasiligy, kiigiik 6rneklem
biiytikliiklerinden kaynaklanan standart hata etkileri ve pozitif sonuglara yonelik yayin egilimiyle
iligkilendirilebilir. Bu ¢alismada yayin yanlilig1 riskine yonelik 6zel bir miidahale yapilmamis olup, bu durum
caligmanin simirliliklart arasinda degerlendirilmis ve sonuglar bu risk géz 6niinde bulundurularak yorumlanmistir.

Analiz sonuglar, iistliin yetenekli 6grencilere yonelik farklilagtirma yontemleri ile olusturulan matematik
egitim programlarinin 6grencilerin matematige karsi tutumlari {izerinde giiglii ve anlamli bir etkiye sahip oldugunu
gostermektedir (Hedges’s g = .932, z = 3.477, p = .001). Elde edilen etki biiyiikliigiiniin, alan yazinindaki
¢aligmalarla uyumlu oldugu goriilmektedir. Matematige karsi tutumu inceleyen dogrudan bir meta-analiz ¢aligmast
bulunmasa da, incelenen calismalarin alt boyutlari ile uyumluluk gésterdigi sdylenebilir. Ornegin, Kim (2016)
tarafindan yapilan meta-analiz ¢aligmasinda, 1985-2014 yillar1 arasinda iistlin yetenekli 6grencilere uygulanan
zenginlestirme yonteminin sosyo-duygusal gelisimlerine etkisi incelenmis ve Hedges’s g degeri 0.55 olarak
bulunmustur. Cho (2017) ise istiin yetenekli 6grencilere uygulanan matematik programinin matematiksel
yaraticiliga etkisini incelemis ve Hedges’s g degeri 0.66 olarak hesaplanmistir. Alan yazinindaki bu ¢aligmalar da
meta-analiz sonuglarini desteklemektedir. Ayrica, matematik dersine yonelik tutumun, dgrencilerin matematik
basarilarini agiklamada 6nemli bir rol oynadigina dair pek ¢ok arastirma bulunmaktadir (Peker & Mirasyedioglu,
2003). Bu baglamda, iistiin yetenekli 6grencilere uygulanan farklilastirilmig matematik egitiminin hem matematik
basarist hem de matematige karsi tutum tizerinde olumlu etkiler yarattigi s6ylenebilir.

Yapilan alt grup analizlerinde, iistiin yetenekli Ogrencilere yonelik farklilagtirma yontemleri ile
olusturulan matematik egitim programlarinin o6grencilerin  matematige karsi tutumlart tizerindeki etki
biiyiikliigiiniin iilkeler arasinda anlamli farklilik gosterdigi ve en yiiksek etki biiytikliigliniin Tiirkiye’de yapilan
calismalarda oldugu belirlenmistir. Bu sonuglar, Ozdemir’in (2020) yaptig1 meta-analizle uyumludur. Ayrica, etki
biiyikliigiiniin sinif diizeyine gore anlamli sekilde farklilastig1 ve en yiiksek etki biiytlikliigiiniin lise diizeyinde
yapilan ¢aligmalarda oldugu goriilmiistiir. Bu bulgular, Yan ve digerlerinin (2023) yapmis olduklari ¢aligmalarla
da ortiismektedir. Ancak, etki biiyiikliiklerinin yayin tiiriine gére anlaml sekilde farklilagsmadig1 saptanmistir. Bu
sonuglar, alan yazindaki meta-analiz ¢alismalarinda Ozdemir (2020) tarafindan yapilan simf diizeyi ile ilgili
caligmalara paralellik gostermektedir. Ogrencilerin matematige yonelik tutumlari iizerinde program tiiriine bagh
olarak anlamli bir farklilasma oldugu ve en yiiksek etki bilyiikliigiiniin program farklilastirma yontemi uygulanan
calismalarda gozlendigi bulunmustur. Bu sonug, Alabbasi ve digerleri (2023) ile Kim (2016) tarafindan yapilan
caligmalarla tutarlidir.
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Bu ¢alismada elde edilen sonuglar, farkli alt gruplarin genellenebilirligi konusunda bazi sinirliliklar
icermektedir. Ozellikle, iilke degiskenindeki ABD alt grubu (n = 1), sinif diizeyindeki lise grubu (n = 1) ve yaym
tiriindeki makale grubu (n = 1) yalnizca bir ¢alismaya dayanmaktadir. Bu durum, bu alt gruplara dayali
¢ikarimlarin temkinli yapilmasi gerektigini gostermektedir. Ayrica, hizlandirma (n = 1) ve zenginlestirme (n = 1)
tirlerindeki alt gruplarda da sinirli 6rneklem biiyiikliigii nedeniyle giivenilir ¢ikarimlar yapmak zorlasmaktadir.
Diisiik 6rneklem biiytikliigiine sahip gruplardan elde edilen bulgular, genel egilimleri tam olarak yansitmayabilir
ve bu sonuglarin daha genis 6rneklem gruplariyla yapilan gelecekteki ¢alismalarla pekistirilmesi gerekmektedir.

Calismamiz, istlin yetenekli 6grencilere yonelik farklilastirma yontemleriyle olusturulan matematik
egitim programlariin dgrencilerin matematik basarist ve tutumlari {izerindeki etkilerini incelemistir. Elde edilen
bulgular, bu yéntemlerin genellikle olumlu bir etki sagladigini gostermektedir. Ancak asagidaki sinirliliklar g6z
oniinde bulundurulmalidir:

1. Tirkge alan yazindaki bir¢ok ¢aligmanin drneklem biiyiikliigiiniin 100'den az olmasi, etki bilyiikliigliniin
degerlendirilmesini sinirlamakta ve bazi ¢aligmalarda daha yiiksek standart hatalara neden olarak huni
grafiginde asimetri olusturabilmektedir. Bu durum, yayin yanlilig1 analizini etkileyebilir. Gelecekte daha
genis orneklemlerle gergeklestirilecek ¢aligmalar, hem bu tiir yanliliklarin azaltilmasina hem de daha
saglam sonuclar elde edilmesine katki saglayabilir.

2. Bazi calismalarda temel istatistiksel veriler eksik raporlanmigtir, bu da meta-analizin kapsamini
kisitlamaktadir. Bu verilerin daha ayritili ve tutarli sekilde raporlanmasi, gelecekteki arastirmalara katki
saglayacaktir.

3. Tanilama kriteri, basar1 6l¢iim teknikleri ve miidahale siiresi gibi degiskenler birgok ¢alismada yeterince
raporlanmamistir, bu durum da heterojenligin daha derinlemesine analiz edilmesini zorlastirmaktadir. Bu
tir degiskenlerin gelecekte daha ayrintili raporlanmasi, meta-analiz sonuglarinin giivenilirligini
artiracaktir.

4. Bu calismada kullanilan anahtar kelimeler nedeniyle bazi ¢alismalara ulasilamamus olabilir. Ornegin,
"gifted” yerine "talented" veya "high-ability" gibi es anlamli kelimeler ile "mathematics" yerine
"mathemati*" kullanimi1 daha genis bir alan yazin taramasina olanak saglayabilirdi. Bu durum, ¢alisma
kapsaminda bir siirlilik olarak degerlendirilmistir.

5. Yalnizca agik erigimli ¢aligmalara yer verilmesi ve gri alan yazinin (yaymlanmamis tezler, raporlar ve
konferans bildirileri gibi) dahil edilmemesi, analiz sonuglarinda belirli bir yanliliga yol agabilir. E-posta
yoluyla ulagilamayan ¢alismalara erisim sinirlt oldugu i¢in bu durum, ¢aligmanin kapsamini daraltan bir
smirhlik olarak degerlendirilmektedir.

Bu sinirliliklar dikkate alindiginda, ¢alismamiz iistiin yetenekli 6grencilere yonelik matematik egitiminde
farklilagtirma yontemlerinin énemini vurgulamakta ve bu alanda daha gii¢lii ve kapsamli ¢aligmalara duyulan
ihtiyaci ortaya koymaktadir. Ayrica, gelecekteki arastirmalarda, farklilagtirma yontemlerinin uzun vadeli
etkilerinin incelenmesi, daha genis 6rneklem gruplariyla yapilan ¢aligmalarin eklenmesi ve farkli kiiltiirel ve
egitim sistemleri arasinda kargilagtirmalar yapilmasi dnerilmektedir. Bunun yani sira, farklilastirma stratejilerinin
o0grenci motivasyonu ve duygusal gelisim tizerindeki etkileri de detayli sekilde arastirilabilir. Bu tiir ¢aligmalar,
ogretim yontemlerinin etkinligini daha derinlemesine anlamamiza katki saglayacaktir.
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Ek
Meta-Analize Dahil Edilen Yaynlar ve Ozellikleri
No Yazar y1l Ulke Tiirt Yontem Sinif Degisken DZG ; y K(zr’:lt)rol
1 Akkas, 2014 Tirkiye YL tezi Farklilastirma  Ilkokul Tutum 7 8
2 Akkas, 2018 Tirkiye Makale Farklilastirma  Ilkokul Basari 7 8
3 Altintag, 2014 Tiirkiye Makale Farklilastirma  Ortaokul Basgari 14 13
4 Altintag, 2015 Tiirkiye Makale Farklilastirma  Ortaokul Basgari 15 15
5 Anderson, 2013 ABD Doktora Gruplama Ortaokul  Basar1 32 35
tezi
6 Aydos, 2015 Tirkiye YL tezi Farklilagtirma  Lise Basar1 19 15
Tutum
7 Batdal-Karaduman, Tirkiye Makale Farklilastirma  Ilkokul Basari 30 30
2018
8 Batdal-Karaduman, Tirkiye Makale Farklilastrma  Ortaokul Bagari 16 16
2020
9 Brinkman, 2014 ABD Doktora Farklilastirma  Ortaokul Bagari 18 32
Tezi
10 Caliskan, 2023 Tirkiye YL tezi Farklilastirma  Ilkokul Tutum 8 9
11 Deringdl-Karatas, Tiirkiye Doktora Farklilastirma ~ Ortaokul Basari 12 12
2013 tezi Tutum
12 Divrik, 2023 Tirkiye Makale Zenginlestirme ~ Ortaokul ~ Tutum 15 13
13 Fenoll, 2021 italya Makale Gruplama Lise Basar1 988 400
14  Gavin, 2013 ABD Makale Zenginlestirme  Ilkokul Basar1 186 174
15 Guyton, 2013 ABD Doktora Hizlandirma Ilkokul Basar1 50 64
tezi Tutum
16 Kok 2012 Tirkiye Doktora Farklilagtirma ~ Ortaokul Basari 15 15
tezi
17  Nance, 2013 ABD Doktora Hizlandirma Ortaokul  Basari 22 14
tezi
18 Ozgelik, 2017 Tiirkiye Doktora Farklilastirma  Ilkokul  Basar 14 14
tezi
19  Ozyaprak, 2012 Tirkiye Doktora Farklilastirma ~ Ortaokul Basari 12 12
tezi Tutum
20 Tas, 2018 Tirkiye Doktora Farklilastirma  Ortaokul ~ Tutum 11 11
tezi
21  Zaram, 2018 Nijerya  Doktora Farklilagtirma ~ Ortaokul Basari 30 30
tezi
22 Zayac, 2013 ABD Doktora Gruplama flkokul Bagsar1 286 2052
tezi
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Abstract

Introduction: This study aims to investigate the effects of mathematics education programs designed with
differentiation methods for gifted students on their academic achievement in mathematics and their attitudes
toward mathematics.

Method: The data were analyzed using the meta-analysis method. The studies included in the research were
published between 2012 and 2023, written in Turkish or English and had a pretest-posttest experimental design
with a control group. In line with the specified criteria, 18 studies were included in the meta-analysis for the
achievement variable and eight studies for the attitude variable. According to the results of the heterogeneity tests,
a random-effects model was used to analyze the effect sizes for both the achievement. (Q = 218.087, p <.001, I?
=92.205) and attitude (Q = 32.147, p <.001, 2= 78.225) variables (p <. 05, 12> 75).

Findings: The results of the analysis indicate that mathematics education programs developed with differentiation
methods for gifted students have a significant effect on students’ mathematics achievement in favour of the
experimental group (Hedges’s g = 1.235, z = 7.391, p <.001) and also have a significant effect on attitudes toward
mathematics in favour of the experimental group (Hedges’s g = 0.932, z = 3.477, p = .001). Within the scope of
subgroup analyses, the results obtained according to moderators such as the country where the study was
conducted, grade level, publication type and type of differentiation were reported in detail.

Discussion: The study's findings demonstrate that differentiation methods positively affect academic achievement
in mathematics and attitudes toward mathematics of gifted students. In line with these findings, it is recommended
that differentiated educational approaches be more widely implemented to enable gifted students to benefit from
these programs at the highest possible level.
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Introduction

Individuals who have shaped history are known to be different from others, superior in certain aspects,
and considered gifted. Gifted individuals have contributed significantly to humanity, enabling countries to develop
and become stronger in various fields. Gifted individuals are defined as those who demonstrate higher-than-
average abilities compared to their peers, have strong creative aspects that lead to high problem-solving skills, and
are motivated to complete the tasks they start (Karabey, 2010; Renzulli, 1978). According to Renzulli's Three Ring
Theory, gifted individuals lie at the intersection of intellectual capacity, creativity and task commitment.
Mathematically gifted individuals, besides these characteristics, stand out with their abilities to acquire, process
and retain mathematical knowledge (Krutetskii, 1976). Due to these characteristics, it has been emphasized that
the education of gifted individuals should be given special importance (Bilgili, 2000). Considering these
characteristics, examining how mathematical giftedness is addressed and evaluated in education is important.

Gifted individuals differ in many aspects, such as interest, ability, motivation and skill. However, this
situation should not lead to the conclusion that gifted individuals will be successful under all circumstances
(Altintas, 2009). For gifted students to realize their potential, an instructional program, environment and resources
tailored to them must be provided (Cirak, 2021). Matthews and Foster (2005) stated that the instructional program
for the gifted should be prepared using different approaches. Students who receive education through regular
programs not designed for these individuals cannot reveal their existing potential, become mentally lazy and
perform below their capacities, thereby losing their motivation (Altintas & Ozdemir, 2014; Cutts & Moseley, 2004;
Tomlinson, 2001). Considering all these, programs tailored to the interests and abilities of gifted students should
be implemented to develop their talents, help them acquire new skills and enable their self-actualization (Batdal-
Karaduman, 2010). Instructional programs to be implemented for gifted students are prepared through
differentiation methods.

Differentiation is a learning experience that enables students to explore, in which activities are carried out
through students expressing their ideas and accessing information during the process and where students can also
decide how to demonstrate what they have learned (Tomlinson, 2001). The concept of differentiation involves
modifications made to one or more of the program elements, namely content, process, and product (Akkas &
Tortop, 2015). Acceleration, grouping and enrichment are among the primary methods used to differentiate
instructional programs that should be implemented for gifted students (VanTassel-Baska, 2000). Acceleration can
be defined as the opportunity to complete the curriculum for which the student is responsible in a shorter time and
thus access advanced-level programs at an early age. It refers to studying with older individuals based on mental
competence, taking courses from higher grades, starting school early, or skipping grades or subjects (Cirak, 2021;
Crrak, 2022; Sak, 2013; Tas, 2018). Grouping refers to organizing students into homogeneous or heterogeneous
groups according to their abilities. Homogeneous grouping involves bringing together students with similar talents
or areas of interest, whereas heterogeneous grouping refers to mixed groups that include students with different
ability levels. These grouping methods can be applied to museum visits, summer courses and university activities
(Levent, 2011). Moreover, full-time groupings refer to specialized environments where gifted students receive
education throughout the day, whereas part-time groupings allow students to participate in different programs
during specific hours. Enrichment is defined as enhancing higher-order thinking skills in gifted individuals by
including activities and projects in the instructional process (Sak, 2013). In other words, it refers to enriching the
curriculum in terms of both process and content by the teacher using different materials, methods and contents
(Webb et al., 2016). It includes implementing topics, activities and projects that develop process skills such as
creative thinking, problem-solving, scientific thinking and inquiry. In enrichment, all students are included in the
same educational environment. Since it addresses gifted students' social and emotional needs while meeting their
peers' academic needs, it is considered a valid educational model (Strip et al., 2000). Considering all these methods,
the necessity of designing educational programs tailored to the needs of gifted students is increasing daily.

The activities included in the instructional program contribute to students' learning processes and the
quality of learning (Deringo6l-Karatag, 2013). Considering the mathematics education of gifted students, it is
important to design programs that enable them to realize their full potential and develop a positive attitude toward
mathematics (Senol, 2011). In mathematics instruction, students' involvement in learning enhances long-term
learning and academic achievement and plays a critical role in developing a positive attitude toward mathematics.
In this context, it is important to determine the effects of mathematics education programs designed for gifted
students on their academic achievement and attitudes toward mathematics.
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The literature development is critical for improving the quality of education provided to gifted students,
increasing the availability of scientific resources to support policymakers' decisions and strengthening the work of
researchers and educators in this field (Kirmizi, 2017). Researchers have examined studies in the field of gifted
education using various methods such as literature reviews, review studies, descriptive content analyses and
systematic reviews (Akman & Yazici, 2018; Ates & Giil, 2017; Ayvac1 & Bebek, 2019; Bulgurcu, 2021; Grugan
et al., 2021; Giicin & Orug, 2015; Kara, 2021; Kardes et al., 2018; Kaya et al., 2022; Kiris¢i, 2023; Nacar, 2017,
Ozeng & Ozeng, 2013; Pekdogan & Bozgiin, 2017; Schreglmann, 2016). However, existing studies generally
evaluate research findings and do not present comprehensive effect sizes obtained through meta-analytic methods.
There is a need for quantitative syntheses and comparative meta-analyses that demonstrate the effectiveness of
educational interventions for gifted students. Although some meta-analyses have been conducted in the literature
to examine the effects of different educational programs for gifted students on various variables (Acar et al., 2016;
Alabbasi et al., 2023; Bilgig, 2021; Kirmizi, 2017; Kim, 2016; Parker et al., 2010; Tosun, 2022; Yan et al., 2023),
these studies often have limitations in terms of methodological approaches or the range of variables examined.
Therefore, there is a need for meta-analyses that comprehensively evaluate the effectiveness of educational
interventions for gifted students and synthesize the effect sizes obtained from individual studies (Bilgig, 2021).

As can be seen, various studies in the literature examine research conducted with gifted students. These
studies also include research on the mathematics education of gifted students. Nacar (2015) analyzed studies on
the mathematics education of gifted students conducted in Turkey and worldwide between 2005 and 2014
according to different sub-objectives. Cho (2017), on the other hand, conducted a meta-analysis on the effects of
mathematics education programs designed for gifted students on creativity and calculated the overall effect size as
0.66. Kaya (2021) identified thematic and methodological trends in graduate theses conducted in Turkey on the
mathematics education of gifted students. Cavus-Erdem (2023) examined the topics and methodological trends of
articles and theses written between 2011 and 2023 in Turkey on gifted students in mathematics education. Kiris¢i
(2023) evaluated theses conducted in Turkey between 1990 and 2021 on the mathematics education of gifted
students. Ozkaya et al. (2023) systematically reviewed experimental studies on the factors affecting the academic
achievement of gifted female students in mathematics, science and STEM subjects at the primary school level.
Kim (2016) analyzed 26 studies using the meta-analysis method, conducted between 1985 and 2014, on the effect
of enrichment methods applied to gifted students on academic achievement and reported an effect size of 0.96.
Bilgi¢c (2021) examined the effects of differentiated mathematics education programs on the mathematics
achievement of gifted students based on studies conducted up to 2020 and calculated the effect size as 1.064.

In this study, a recent meta-analysis covering the years 2012-2023 was conducted to examine the effects
of differentiation strategies used in the mathematics education of gifted students on their academic achievement
and attitudes toward mathematics. Unlike other studies in the literature, this research has examined in detail the
subtypes of differentiation, such as acceleration, grouping and enrichment and has focused not only on the
achievement variable but also on the attitude variable, thereby addressing the emotional and motivational
dimensions of mathematics education. In addition, the effects of differentiation strategies were analyzed in detail
based on moderator variables such as type of publication, grade level and geographical region. In these respects,
the study fills existing gaps in the literature and provides a multifaceted contribution to the field. The moderator
variables identified in this meta-analysis were selected to examine the effects of different educational programs on
gifted students in greater detail. A substantial body of literature indicates that variables such as country, grade
level and type of publication have different effects on learning processes (Bilgic, 2021; Ozdemir, 2020; Kaya,
2016). Differences in educational approaches across countries, developmental differences at various grade levels
and the methodological diversity of publication types highlight the significance of these variables (Acar et al.,
2016; Kirmizi, 2017). Moreover, evaluating the effects of differentiation types such as acceleration, grouping, and
enrichment separately provides a critical basis for understanding the effectiveness of educational programs in
addressing students' needs (Alabbasi et al., 2023; Kim, 2016). These moderators were selected based on the
theoretical foundations emphasized in the literature and contributed to expanding the scope of the study and
enabling a more comprehensive interpretation of the findings.

Aim of the Study

The main aim of this study is to examine the effectiveness of experimental studies investigating the impact
of mathematics education programs designed through differentiation methods for gifted students on their academic
achievement in mathematics and their attitudes toward mathematics. In line with this general aim, the research
questions are as follows:
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1. What is the effect and direction of mathematics education programs designed through differentiation
methods for gifted students on their academic achievement?

2. What is the effect and direction of mathematics education programs designed through differentiation
methods for gifted students on their attitudes toward mathematics?

Method
Design of the Study

In this study, the data were analyzed using the meta-analysis method. Meta-analysis is a quantitative
method that aims to calculate an overall effect size by statistically combining the findings obtained from individual
studies (Dinger, 2014; Durlak & Lipsey, 1991; Fraenkel & Wallen, 2009; Glass, 1976). The study was structured
and reported by the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA)
guidelines (Page et al., 2021). The research questions aimed to examine the effects of mathematics education
programs for gifted students on academic achievement and attitudes, and a systematic literature review was
conducted to examine these effects. The selection of studies followed the stages defined by PRISMA, including
the formulation of research questions, literature search, study selection, data coding, calculation of effect sizes and
analysis and interpretation. The studies selected based on inclusion and exclusion criteria were visualized using
the PRISMA flow diagram (Figure 1). The characteristics of the studies, sample sizes and statistical data were
coded, and effect sizes and heterogeneity analyses were conducted. Factors such as sample size, type of publication
and reporting quality were evaluated, and studies with insufficient methodological quality were excluded from the
process. This selection, which was carried out by international quality standards, enhanced the consistency and
validity of the meta-analysis (What Works Clearinghouse, 2022). This rigorous approach provided more robust
results in understanding the impact of the analyzed programs (Cooper et al., 2019; Durlak & Lipsey, 1991).

Data Collection Process and Selection Criteria

The data used in this study were collected between November 1 and December 31, 2023. For international
sources, the Education Resources Information Centre (ERIC), Scopus, Web of Science (Wos) and ProQuest
databases were searched; for national sources, the Council of Higher Education (YOK) National Thesis Centre
and the Turkish Academic Network and Information Centre (ULAKBIM) National Database were used.
Additionally, Google Scholar was utilized as a general resource. During the data collection process, the criteria
were narrowed, and duplicate studies were removed to manage the abundance of results and eliminate studies that
fell outside the scope. These databases were selected to expand access to the literature on gifted students and to
enhance methodological accuracy. The keywords used were as follows: “Ustiin yetenekli” AND “matematik” AND
“farklilagtirilmis”, “gifted” AND “mathematics” AND “differentiated”. These combinations were created to
broaden the search results' scope and reflect different term variations in the literature. The criteria determined for
the inclusion of studies in the meta-analysis are as follows:

1. Publication year: Studies published between 2012 and 2023 were included; this range was selected to
reflect current educational strategies and pedagogical approaches.

2. Language: Only Turkish and English studies were included to prevent meaning loss due to translation
and to ensure accurate interpretation.

3. Type of publication: To minimize publication bias and broaden the scope of the literature, both published
and unpublished studies such as articles, theses, book chapters and conference papers were screened.
Theses with published articles were prioritized, while those without were included as graduate theses.
Other types of studies were excluded. This approach was adopted to maintain methodological consistency
and ensure the academic validity of the studies reviewed.

4. Accessibility criterion: Due to time and resource limitations, this meta-analysis includes only studies that
were openly accessible.

5. Research method and design: Only quantitative studies employing a pretest-posttest experimental design
with a control group were included. Qualitative studies, theoretical reviews, experimental designs without
control groups and case studies were excluded.

6. Assessment of academic achievement and attitudes: The included studies must have examined the effects
of mathematics education programs for gifted students on academic achievement and/or attitudes toward
mathematics.
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7. Examination of differentiation methods: The included studies must have investigated the effectiveness of
differentiation methods in mathematics education for gifted students. In this study, submethods such as
acceleration, grouping, and enrichment were also addressed, and the results were evaluated based on
methodological differences.

8. Statistical data and information: Only studies that reported the statistical information required to calculate
the effect size (Hedges' g), such as means, standard deviations, p values, t or F statistics and sample sizes,
were included in the meta-analysis.

In this study, following the application of inclusion and exclusion criteria, a total of 5522 studies were
screened. After removing duplicates and conducting title, abstract and eligibility reviews, 18 studies were included
for the academic achievement variable and 8 for the attitude variable. Since some studies addressed both variables,
22 studies were used. The flow diagram illustrating the selection and exclusion process of the studies is presented
in Figure 1.

Figure 1
Flow Diagram of the Inclusion Process for the Meta-Analysis
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Data Coding

In the coding form created according to the inclusion criteria, the following information was included: study
number, author, year, type, country in which the study was conducted, grade level of the sample, differentiation
method of the educational program, sample size, means and standard deviations. In meta-analyses, the coding
process is of critical importance since it directly influences the calculation of effect sizes. Through coding, the data
were transformed into a format suitable for statistical analysis and the characteristics of the studies were identified
(Ellis, 2010; Lipsey & Wilson, 2001). In order to ensure the reliability of coding, both inter-coder and intra-coder
reliability were assessed. Intra-coder reliability was evaluated by having the same coder recode the same data
approximately three weeks later. While complete agreement was achieved in the recording of one coder, minor
differences were observed in the second coder's results, and Cohen's Kappa coefficient was calculated as 0.91.
These differences were due to incomplete recording of standard deviation values. After verification and
corrections, the issue was resolved, and the process was reliably completed. For inter-coder reliability, the data
were independently coded by two expert researchers, and the level of agreement was evaluated using Cohen's
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Kappa coefficient. The analysis yielded a Cohen's Kappa value of .86, indicating a high level of coding reliability
(Landis & Koch, 1977). During the coding process, discrepancies were encountered in 3 out of the 22 studies due
to methodological appropriateness, sample characteristics and deficiencies in data reporting. In these cases, the
authors conducted a detailed review, considered methodological consistency, and reached a consensus through
discussion. This process was implemented with great care to minimize the impact of discrepancies and enhance
the study's reliability (McHugh, 2012). The studies included in the meta-analysis, and their characteristics are
presented in Appendix. The descriptive statistics of the studies are shown in Table 1.

Table 1
Descriptive Statistics of the Studies Included in the Meta-Analysis
Variable Category Frequency (n) Percentage (%)

Tiirkiye 10 55.5
Country USA 6 333
Other 2 111
Article 7 38.8
Type Master's thesis 1 5.55
Doctoral dissertation 10 55.5
Achievement Differentiation 12 66.6
Enrichment 1 5.55
Method Acceleration 2 111
Grouping 3 16.6
Primary school 7 38.8

Grade level Middle school 9 50
High school 2 111

Total 18 100
Tiirkiye 7 87.5
Country USA 1 12.5
Avrticle 1 125
Type Master's thesis 3 375

Doctoral dissertation 4 50

Attitude Differentiation 6 75
Method Enrichmgnt 1 125
Acceleration 1 125

Primary school 2 25
Grade level Middle school 5 62.5
High school 1 125

Total 8 100

Effect Size Analysis

In meta-analyses, it is necessary to standardize the results to allow comparisons between findings obtained
by independent researchers using different data collection tools and analysis methods (Yildirim, 2014). In this
process, the data obtained from the studies are combined to calculate a standard effect size. In meta-analysis
methodology, parameters such as Cohen's d or Hedges' g are used to standardize effect sizes (Grissom & Kim,
2005). Hedges' g, which includes a bias correction for small sample sizes, is widely preferred in studies conducted
with gifted students and was used in this study with a 95 per cent confidence level (Cooper et al., 2019; Sen &
Yildirim, 2022). In interpreting effect sizes, the classification proposed by Cohen (1988) was taken as a reference:
an effect size between 0 and .20 is considered small, between .20 and .80 is considered medium and greater than
.80 is considered significant.

Borenstein (2009) states that a fixed or random effects model can be used to interpret effect sizes. In this
study, the fact that the included studies originated from different countries, grade levels and cultural contexts
resulted in a heterogeneous structure. Differences in the variables' definitions and the measurement tools used
across studies were also considered sources of heterogeneity. In particular, structural differences in the attitude
scales contributed to the variation in effect sizes. Therefore, based on the literature, the random effects model was
preferred, assuming that the samples in the selected studies were drawn randomly from the population (Borenstein

Karabulut & Tarim 2025, 26(4)



THE EFFECTIVENESS OF DIFFERENTIATED MATHEMATICS EDUCATION ON ACHIEVEMENT AND ATTITUDE 637
IN GIFTED STUDENTS: A META-ANALYSIS STUDY

et al., 2013). This study was analyzed using the Comprehensive Meta-Analysis (CMA 4.0) software (Borenstein
et al., 2022). Within the scope of the random effects model, the tau-squared (z?) value representing heterogeneity
was calculated using the DerSimonian and Laird method, which is the default estimation method of the software
(DerSimonian & Laird, 1986).

Findings

The effectiveness of mathematics education programs designed through differentiation methods for gifted
students in terms of their academic achievement and attitudes toward mathematics was examined using the meta-
analysis method. Considering the sample sizes of the studies included in the meta-analysis, a total of 4.717
individuals were analyzed for the academic achievement variable, with 1.766 (37.43%) in the experimental group
and 2.951 (62.56%) in the control group across 18 studies. For the attitude variable, 278 individuals were analyzed
across eight studies, with 134 (48.20%) in the experimental group and 144 (51.79%) in the control group.

Mathematics Achievement

The results regarding the effect of mathematics education programs designed through differentiation
methods for gifted students on their mathematics achievement are presented in Table 2.

Table 2
Effect Sizes of the Studies According to the Random Effects Model

. 95% ClI
Study Hedges g SE Variance Lower limit_ Upper limit Z p
Ozgelik, 2017 3.427 .586 344 2.277 4577 5.839 <.001
Kok, 2012 3.378 .562 .316 2.275 4.481 6.005 <.001
Batdal-Karaduman, 2020 3.183 .526 277 2.151 4.215 6.047 <.001
Altintas, 2015 3.166 .542 .293 2.104 4.227 5.846 <.001
Dering6l-Karatas, 2013 2.644 .549 301 1.569 3.720 4.819 <.001
Zaram, 2018 2.242 327 .106 1.601 2.883 6.859 <.001
Akkag, 2018 2.114 .621 .386 0.896 3.333 3.402 .001
Aydos, 2015 1.617 .390 .152 0.852 2.381 4.145 <.001
Batdal-Karaduman, 2018 1.548 291 .085 0.977 2.119 5.312 <.001
Ozyaprak, 2012 1.100 425 181 0.267 1.933 2.589 .010
Altintas, 2014 1.090 .402 161 0.303 1.878 2.714 .007
Fenoll, 2021 0.261 .059 .003 0.145 0.377 4.420 <.001
Zayac, 2013 0.248 .063 .004 0.124 0.372 3.924 <.001
Anderson, 2013 0.159 242 .059 -0.314 0.634 0.659 .509
Gavin, 2013 0.136 105 .011 -0.069 0.342 1.300 193
Brinkman, 2014 0.106 .290 .084 -0.462 0.674 0.365 714
Guyton, 2013 0.101 .187 .035 -0.266 0.469 0.539 .589
Nance, 2013 0.058 .334 112 -0.597 0.713 0.173 .862
Random effects model 1.235 167 .028 0.907 1.562 7.391 <.001

According to Table 2, the average effect size was calculated as 1.235. The analysis results indicate that
mathematics education programs designed through differentiation methods for gifted students have a strong and
significant effect on students” mathematics achievement in favor of the experimental group (z = 7.391, p < .001).
The effect size values were positive and ranged from 0.058 to 3.427. When the effect sizes of the 18 studies were
classified, 5 studies (27.7%) had a small effect, 2 studies (11.1%) had a medium effect and 11 studies (61.1%) had
a large effect. The forest plot showing the direction of the effect is presented in Figure 2.

When the forest plot is examined, the square shapes represent the effect size of the actual study, while the
diamond shape at the bottom indicates the overall effect size (Ayaz & Soylemez, 2015). As shown in Figure 2, the
effect sizes of the studies are distributed across small, medium and large levels; however, it is observed that most
of the studies are concentrated at the significant effect size level. Additionally, the confidence intervals of some
studies cross the zero line, indicating that these studies have statistically non-significant effect sizes. The horizontal
lines represent each effect size's 95% confidence interval boundaries. A narrow confidence interval is associated
with a larger sample size, whereas wider confidence intervals indicate a smaller sample size (Rothstein et al.,
2005). Accordingly, the study with the widest confidence interval is that of Akkas (2018), while the studies
conducted by Ozyaprak (2012) and Deringdl-Karatas (2013) also show wide intervals due to their small sample
sizes. On the other hand, the studies by Fenoll (2021) and Zayac (2013) have larger sample sizes than the others
and carry greater weight in the forest plot. In the study, a heterogeneity test was conducted to evaluate the degree

Karabulut & Tarim 2025, 26(4)



THE EFFECTIVENESS OF DIFFERENTIATED MATHEMATICS EDUCATION ON ACHIEVEMENT AND ATTITUDE 638
IN GIFTED STUDENTS: A META-ANALYSIS STUDY

of variation among the studies included in the meta-analysis. The results of the heterogeneity test are presented in
Table 3.

Figure 2
Forest Plot of the Effect Sizes of Studies on Mathematics Achievement
Study name Hedges’s g and %95 CI
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The heterogeneity test results presented in Table 3 indicate high heterogeneity for the achievement
variable (Q/df > 1, I? > 75, p < .05). Therefore, the random effects model was preferred. This model explains
heterogeneity better in cases where the p-value is less than .05 and the /2 value exceeds 75. (Borenstein et al., 2009;
Cooper et al., 2009).

Table 3
Heterogeneity Test Results of the Study
Variable Q Statistic Degrees of freedom (df) 12 p
Achievement 218.087 17 92.205 <.001

Moderator Analyses for Mathematics Achievement

Subgroup analyses were conducted to identify the sources of heterogeneity in the findings. These analyses
were performed based on the country where the studies were conducted, the grade level of the student group to
which the program was applied, the type of publication and the type of differentiation used in the educational
program. The results are presented in Table 4.

When Table 4 is examined, the subgroup analysis by country shows that the studies conducted in Tiirkiye
have the highest effect size (g = 2.069). Studies conducted in the United States (g = .202) and other countries (g =
.324) demonstrate lower effect sizes. The variance between countries was statistically significant (p <.001). In the
analysis by grade level, the effect size of middle school studies (g = 1.396) is notably higher than those of primary
school (g =.282) and high school (g = .292) studies. However, the variance observed in the grade level moderator
was not statistically significant (p =.091). In the analysis by publication type, the highest effect size was observed
in master's theses (g = 1.656). Articles (g = .344) and doctoral dissertations (g = .368) showed lower effect sizes.
The variance among publication types was not statistically significant (p = .622). In the analysis by type of
differentiation, differentiation (g = 1.760) yielded the highest effect size, while acceleration (g = .092), grouping
(g =.252) and enrichment (g =.137) had lower effect sizes. The differentiation effect was significantly higher than
the other methods (p < .001).
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Table 4
Effect Sizes by Subgroups
Hodoos® 95% ClI
Variable N cages z Lower Upper  Sd Q p 12
9 limit limit
Tiirkiye 10 2.069 14.106 1.781 2.356 75.199
Country USA 6 0.202 4.060 0.104 0.299 2 48.098 <001 .000
Other 2 0.324 5.557 0.210 0.438 97.199
Primary school 7 0.282 5.661 0.184 0.379 89.946
Grade Middle school 9 1.396 10.391 1.133 1.659 2 4797 091 90.403
level High school 2 0.292 4.992 0.177 0.406 91.532
Article 7 0.344 6.905 0.247 0.442 93.440
Doctoral dissertation 10 0.368 6.772 0.262 0.475 92.347
Differentiation 12 1.760 14.420 1.521 1.999 85.228
Acceleration 2 0.092 0.555 -0.230 0.412 .000
Method Grouping 3 0.252 5.933 0.169 033 o %4861 <001 000
Enrichment 1 0.137 1.300 -0.069 0.343 .000

Upon examining the data in Table 4, it is observed that some subgroups are based on only a single study
(n = 1), especially for subgroups such as enrichment and master's theses. The findings based on such single study
subgroups may not reflect general trends and should be interpreted cautiously. Subgroups represented by only one
study may limit the statistical reliability of the results, and for this reason, such cases (n = 1) should be considered
a constraint in terms of generalizability.

Attitudes Toward Mathematics

The results regarding the effect of mathematics education programs designed through differentiation
methods for gifted students on their attitudes toward mathematics are presented in Table 5.

Table 5
Effect Sizes of the Studies According to the Random Effects Model

95% ClI

Study Hedges’ g SE Variance Lower limit__ Upper fimit z p
Tas, 2018 2.092 402 .162 1.303 2.880 5.200 <.001
Aydos, 2015 2.088 .551 .303 1.008 3.167 3.792 <.001
Caliskan, 2023 1.073 497 247 0.099 2.046 2.160 .031
Akkas, 2014 0.867 512 .262 -0.137 1.871 1.693 .091
Divrik, 2023 0.827 .384 .148 0.074 1.580 2.153 .031
Ozyaprak, 2012 0.411 .426 .182 -0.424 1.246 0.965 .334
Guyton, 2013 0.296 .094 .009 0.112 0.480 3.160 .002
Deringol-Karatas, 2013 0.245 418 175 -0.574 1.065 0.587 557
Random effects model 0.932 .268 .072 0.406 1.457 3.477 .001

When Figure 3 is examined, it is observed that no study appears to the left of the zero line. The effect
sizes are distributed across medium and large levels, with most studies concentrating on the significant effect size
level. Regarding the horizontal lines, the study with the widest confidence interval was identified as Akkas (2018).
In addition, the studies conducted by Caliskan (2023) and Tas (2018) also have wide confidence intervals due to
their small sample sizes. On the other hand, the study by Guyton (2013) was observed to carry greater weight in
the forest plot, as its sample size was larger than the other studies. In the study, a heterogeneity test was conducted
to evaluate the degree of variation among the studies included in the meta-analysis. The results of the heterogeneity
test are presented in Table 6.

The heterogeneity test results presented in Table 6 indicate high heterogeneity for the attitude variable
(Q/df> 1, 12> 75, p <.05). Therefore, the random effects model was preferred. This model explains heterogeneity
better when the p-value is less than .05 and the 12 value exceeds 75 (Borenstein et al., 2009; Cooper et al., 2009).
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Figure 3
Forest Plot of the Effect Sizes of Studies on Attitudes toward Mathematics
Study name Hedges’s g and %95 CI
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Table 6
Heterogeneity Test Results of the Study

Variable Q Statistic Degrees of freedom (df) 12 p
Attitude 32.147 7 78.225 <.001

Moderator Analyses for Attitudes Toward Mathematics

Subgroup analyses were conducted to identify the sources of the observed heterogeneity. These analyses
were carried out based on factors such as the country in which the studies were conducted, the grade level of the
student group to which the educational program was applied, the type of publication and the type of differentiation
used in the program. The results are presented in Table 7.

Table 7

Effect Sizes by Subgroups

95% CI
Variable N  Hedges'g z Lower Upper  Sd Q p N
limit limit
Tirkiye 7 1.080 6.182 0.738 1.423 63.927
Country USA 1 0298 3160 0113 0483 - 684 009 544,
Primary school 2 0.316 3.403 0.134 0.498 21.393
Grade level Middle school 5 0.974 4,988 0.591 1.357 2 9.428 .009 68.583
High school 1 2.138 3.792 1.033 3.243 0.000
Article 1 0.852 2.153  0.076 1.628 0.000
Type Master's thesis 3 1.372 4377  0.758 1.987 2 1535 464 27.181
Doctoral dissertation 4 0.385 4.363 0.212 0.558 84.422
Differentiation 6 1.136 5.831 0.754 1.517 69.173
Method Acceleration 1 0.298 3.160 0.113 0.483 3 14.440 .002 0.000
Enrichment 1 0.852 2.153 0.076 1.628 0.000

When Table 7 is examined, the subgroup analysis by country shows that the studies conducted in Tiirkiye
have the largest effect size (g = 1.080), and this effect is significantly higher than that of the studies conducted in
the United States (g = .298, p = .009). In the analysis by grade level, studies conducted at the high school level
show the highest effect size (g = 2.138), which is notably higher than those conducted at the middle school (g =
.974) and primary school levels (g = .316). This difference was also statistically significant (p =.009). In terms of
publication type, master's theses had the highest effect size (g = 1.372), while articles (g = .852) and doctoral
dissertations (g = .385) showed lower effect sizes. However, the variance between publication types was not
statistically significant (p = .464). In the analysis by type of differentiation, differentiation had the largest effect
size (g = 1.136), and this effect was significantly greater than those of acceleration (g = .298) and enrichment (g =
.852, p =.002). When the data in Table 7 are reviewed, it is observed that some subgroups are based on only one
study (n = 1). This is particularly true for the country, article, acceleration and enrichment categories. The
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generalizability of findings based on a single study is limited, requiring caution in interpreting the corresponding
moderator analysis results. These single-study subgroups may not reflect broader trends, so careful interpretation
of such findings is warranted.

Figure 4
Funnel Plot for the Achievement and Attitude Data Sets
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Publication Bias

One of the main concerns in meta-analytic studies is the potential impact of publication bias. Publication
bias arises because the dataset used in a meta-analysis predominantly includes only published studies (Rothstein
et al., 2005). The tendency of researchers not to publish non-significant results, the rejection of such findings by
editors, the frequent use of English language databases and the exclusion of studies from specific disciplines may
lead to a biased effect size in the analysis (Benligiil et al., 2022). This creates a challenge in which the bias in the
individual studies included in the meta-analysis can significantly affect the validity of the overall meta-analytic
findings (Bakioglu & Goktas, 2018). This study first used the Funnel Plot method to thoroughly assess publication
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bias, followed by Rosenthal's Classic Fail-Safe N method. The findings regarding publication bias for the meta-
analytic datasets on achievement and attitude variables are presented in Figure 4.

An asymmetry was observed in the lower right region in the funnel plot analysis conducted for the
achievement and attitude datasets. This asymmetry may be due to the concentration of studies with small sample
sizes in the lower part of the funnel plot, which results in larger standard errors. The use of small sample groups
in studies involving gifted students is a possible source of this asymmetry. However, as noted in the literature, it
should be considered that asymmetry in funnel plots may arise from various causes (Ustiin & Eryilmaz, 2014).
Therefore, in order to evaluate publication bias more comprehensively, Rosenthal’s (1991) Classic Fail-Safe N
method was employed. According to Rosenthal’s formula, if N is the fail-safe number and k is the humber of
studies in the dataset, the results of the meta-analysis are considered robust when the condition N / (5k + 10) >
one is met (Rosenberg, 2005). In addition, to further assess publication bias in more detail, the Egger test and the
Begg-Mazumder test were conducted (Begg & Mazumder, 1994; Egger et al., 1997). A p-value greater than 0.05
in the Egger test indicates no significant asymmetry in the funnel plot, suggesting a low risk of publication bias.
Similarly, a p-value greater than .05 in the Begg-Mazumder test implies that publication bias is not statistically
significant. These thresholds are commonly accepted as reference points in evaluating publication bias. The results
of the publication bias assessments for the achievement and attitude variables are presented in Table 8.

Table 8
Publication of Bias Assessment Results for Achievement and Attitude Variables

Variable Rosenthal classic fail-safe N Egger test Begg-mazumder test

N k N/ (5k + 10) Intercept p Taub p
Achievement 1081 18 10.81 2.875 .039 43 .047
Attitude 94 8 1.88 2.165 .049 .32 271

The findings related to the achievement variable presented in Table 8 indicate that the meta-analysis is
robust, as evidenced by Rosenthal's Classic Fail-Safe N method, where N / (5k + 10) = 10.81 > 1. However, the
results of the Egger test (p = .039) and the Begg-Mazumder test (p = .047) reveal statistically significant trends
indicating potential publication bias. This suggests that positive results in studies on the achievement variable may
be more likely to be published. Standard error effects due to small sample sizes and a tendency for publication to
favour positive results are considered potential sources of this bias. Nevertheless, as emphasized in the literature,
asymmetry in the funnel plot may also be explained by standard errors resulting from small sample sizes alone. It
should not be regarded as definitive evidence of publication bias (Borenstein et al., 2013). A combined evaluation
of the funnel plot and the statistical tests suggests that the overall risk of publication bias is low and supports the
reliability of the meta-analysis findings. Additionally, it has been emphasized that studies with small sample sizes
tend to report more favourable results and that studies with positive outcomes are more likely to be published than
those reporting non-significant findings (Benligiil et al., 2022). Therefore, the potential risk of publication bias has
been considered and acknowledged as one of the study's limitations in the discussion section.

In the analyses related to the attitude variable, the result obtained from Rosenthal’s Classic Fail-Safe N
method, where N / (5k + 10) = 1.88 > 1. indicates that the meta-analysis is strong and reliable. The Egger test
suggests a weak trend toward publication bias; however, this result is at the statistical significance threshold (p =
.049). Small sample sizes may be a potential source of this weak trend. On the other hand, the results of the Begg-
Mazumder test yielded a p-value greater than .05, indicating no statistical evidence of publication bias for the
attitude variable. These findings suggest that the meta-analysis concerning the attitude variable is generally reliable
and that the risk of publication bias is very low.

Discussion

This study investigated the effects of mathematics education programs designed through differentiation
methods for gifted students on their academic achievement in mathematics and their attitudes toward the subject.
The analysis results indicate that mathematics education programs developed through differentiation strongly and
significantly affect students' mathematics achievement in favour of the experimental group (Hedges’s g = 1.235,
z =7.391, p <.001). These findings indicate that the effect size obtained through the meta-analysis is consistent
with those reported in other studies in the literature. Bilgi¢ (2021) reviewed 31 studies conducted between 1985
and 2020 to evaluate the effect of differentiated mathematics instruction, which is frequently used in the education
of gifted students, on their mathematics achievement. The meta-analysis reported a Hedges’s g value of 1.064.
Kirmizi (2017) examined studies conducted between 2007 and 2017 to evaluate the effects of core instructional
approaches, educational programs, gender and socioeconomic status on academic achievement in gifted education.
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According to the meta-analysis findings, the effect of participating in a gifted education program was reported
with a Hedges' g value of 1.005. In another meta-analysis by Kim (2016), 26 studies published between 1985 and
2014 were analyzed to examine the effect of enrichment methods applied to gifted students on academic
achievement. The Hedges' g value was found to be 0.96. These findings in the literature are consistent with the
results of the present study and support the conclusion that differentiated education programs implemented for
gifted students have a strong and positive effect on their mathematics achievement.

According to the analysis results, the highest effect sizes were found in the studies conducted by Ozgelik
(2017) and Kok (2012). Ozgelik (2017) developed a mathematics curriculum for second-grade students and
implemented it with the experimental group over 14 weeks. The findings showed that the students' mathematics
achievement in the experimental group (X = 22.79, sd = 3.450) was significantly higher than in the control group
(X = 13,07, sd = 3.407). K6k (2012) implemented a differentiated program for the polygons and geometric solids
units at the fifth-grade level. The results indicated that the students in the experimental group (X = 57,8, sd =
13.795) outperformed those in the control group (X = 28, sd = 6.980) in mathematics achievement. In addition, 5
studies were found to demonstrate a small effect size (Anderson, 2013; Brinkman, 2014; Gavin, 2013; Guyton,
2013; Nance, 2013). However, no study reporting a negative effect size was identified.

The subgroup analyses revealed that the effect size of mathematics education programs designed through
differentiation methods for gifted students showed significant differences across countries, with the highest effect
size observed in studies conducted in Tiirkiye. This finding is consistent with the meta-analyses conducted by
Kaya (2016) and Kirmiz1 (2017) and may suggest that the differentiation methods implemented in Tiirkiye are
more effective. However, this result does not align with the findings reported by Bilgi¢ (2021), which may be due
to the relatively smaller sample sizes used in the studies conducted in Tiirkiye. However, it was found that the
effect sizes did not differ significantly based on grade level or type of publication. These findings are consistent
with the meta-analyses conducted by Ozdemir (2020) and Acar et al. (2016) on grade level, as well as with the
studies by Demir (2013), Giindiiz and Kutluca (2019) and Kaplan et al. (2015) on publication type. The effect size
related to students' academic achievement differed significantly based on the type of program, with the highest
effect size observed in studies that implemented differentiation. This result suggests that, for gifted students,
differentiation may be a more effective approach because it encompasses other methods such as acceleration,
grouping and enrichment. Furthermore, this finding is consistent with the results of studies conducted by Kirmizi
(2017) and Kim (2016).

However, certain limitations should be considered when interpreting the findings of this study. In
particular, the subgroup analyses indicate that the results of some subgroups with small sample sizes may have
limited generalizability. In the analyses related to the achievement variable, subgroups such as the master's thesis
category within the publication type and the enrichment category within the differentiation type, based on only
one study, appear to make a limited contribution to the overall effect size. The findings derived from these small-
sample subgroups should be regarded as exploratory and supported by future research with larger sample sizes.
This underlines the need for caution when interpreting results based on small samples.

The findings related to publication bias indicate that although the result obtained from Rosenthal’s Classic
Fail-Safe N Method N / (5k + 10) = 10.81 > 1 suggests that the study is intense. The risk of publication bias is low;
the results of the Egger test (p = .039) and the Begg-Mazumder test (p = .047) show statistically significant trends
indicating the presence of publication bias. This suggests that studies with positive results are more likely to be
published in the achievement variable meta-analysis. The possibility of publication bias may be associated with
standard error effects caused by small sample sizes and a tendency toward the publication of positive outcomes.
No specific intervention was applied to address publication bias in this study; therefore, this issue was considered
among the limitations, and the results were interpreted with this risk in mind.

The analysis results indicate that mathematics education programs designed through differentiation
methods for gifted students strongly and significantly affect students' attitudes toward mathematics (Hedges’ g =
0.932, z = 3.477, p = .001). The obtained effect size is consistent with the findings reported in the literature.
Although there is no meta-analysis study that directly examines attitudes toward mathematics, the findings can be
compatible with the sub-dimensions analyzed in related studies. For example, in the meta-analysis, Kim (2016)
conducted, the effect of enrichment programs applied to gifted students between 1985 and 2014 on their socio-
emotional development was examined, and Hedges's g value was reported as 0.55. Likewise, Cho (2017)
investigated the impact of a mathematics program implemented for gifted students on mathematical creativity and
reported a Hedges’s g value of 0.66. These findings from the literature also support the results of the present meta-
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analysis. Furthermore, many studies have indicated that students' attitudes toward mathematics play an important
role in explaining their academic achievement in mathematics (Peker & Mirasyedioglu, 2003). In this context, it
can be stated that differentiated mathematics instruction for gifted students positively affects both mathematics
achievement and attitudes toward the subject.

The subgroup analyses revealed that the effect size of mathematics education programs developed through
differentiation methods for gifted students on their attitudes toward mathematics differed significantly across
countries, with the highest effect size observed in studies conducted in Tiirkiye. These results are consistent with
the meta-analysis conducted by Ozdemir (2020). In addition, the effect size was found to differ significantly by
grade level, with the highest effect observed in studies conducted at the high school level. These findings also
align with the results reported by Yan et al. (2023). However, no significant differences were found in effect size
based on the publication type. This outcome parallels the findings related to grade-level reported in the meta-
analysis by Ozdemir (2020). The analyses also showed that students' attitudes toward mathematics differed
significantly depending on the type of program, with the highest effect size observed in studies that applied
differentiation. This result is consistent with the findings of Alabbasi et al. (2023) and Kim (2016).

The findings obtained in this study include certain limitations regarding the generalizability of specific
subgroups. In particular, the subgroups based on the country variable for the United States (n = 1), the high school
group within grade level (n = 1), and the article group within the type of publication (n = 1) are each based on a
single study. This indicates that conclusions drawn from these subgroups should be interpreted with caution. In
addition, the acceleration (n = 1) and enrichment (n = 1) subgroups also have limited sample sizes, which makes
it difficult to draw reliable conclusions. The findings obtained from groups with small sample sizes may not fully
reflect overall trends, and these results should be supported by future studies conducted with larger samples.

This study examined the effects of mathematics education programs developed through differentiation
methods for gifted students on their mathematics achievement and attitudes. These methods generally have a
positive impact. However, the following limitations should be taken into consideration:

1. The fact that many studies in the Turkish literature have sample sizes smaller than one hundred limits the
evaluation of effect sizes and may lead to higher standard errors in some cases, which can result in
asymmetry in the funnel plot. This situation may influence the assessment of publication bias. Future
studies conducted with larger samples may help reduce such biases and contribute to the generation of
more robust results.

2. In some studies, essential statistical data were not reported in sufficient detail, which limits the scope of
the meta-analysis. Providing such data in a more detailed and consistent manner would enhance the
quality and usability of future research.

3. Many studies did not sufficiently report variables such as identification criteria, achievement assessment
techniques, and intervention duration, making it challenging to conduct a more in-depth analysis of
heterogeneity. Providing more detailed reporting of these variables in future research would enhance the
reliability of meta-analysis results.

4. Due to the keywords used in this study, it is possible that some relevant studies were not retrieved. For
example, using synonymous terms such as "talented" or "high ability" instead of "gifted" or using
"mathematics*" instead of "mathematics” could have allowed for a broader literature search. This issue
is considered a limitation within the scope of the study.

5. Including only open-access studies and excluding grey literature (such as unpublished theses, reports and
conference proceedings) may have led to a certain degree of bias in the analysis results. Since access to
studies that could not be obtained via email was limited, this was considered a constraint that narrowed
the scope of the study.

Considering these limitations, the present study highlights the importance of differentiation methods in
mathematics education for gifted students. It emphasizes the need for more rigorous and comprehensive research
in this field. Future studies should investigate the long-term effects of differentiation methods, include larger
sample groups, and conduct comparisons across different cultural and educational systems. In addition, the effects
of differentiation strategies on student motivation and emotional development could be examined in greater detail.
Such studies contribute to a deeper understanding of the effectiveness of instructional approaches.
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Appendix
Publications Included in the Meta-Analysis and Their Characteristics
Type of Differentiation Grade . Experimental  Control
No Author year Country publication method level Variable (N) N)
1 Akkas, 2014 Tiirkiye  aster’s Differentiation ™Y Attitude 7 8
thesis school
o . . - Primary .
2 Akkas, 2018 Tirkiye Article Differentiation school Achievement 7 8
3 Altintag, 2014 Tirkiye Article Differentiation 22;]%(::;9 Achievement 14 13
4 Altintas, 2015 Tirkiye  Article Differentiation 'S\g;]%cgf Achievement 15 15
5 Anderson, 2013 USA D_octoral_ Grouping Middle Achievement 32 35
dissertation school
. Master’s . . High Achievement
6 Aydos, 2015 Tirkiye thesis Differentiation school Attitude 19 15
Batdal- Primar
7 Karaduman, Tirkiye  Article Differentiation Y Achievement 30 30
school
2018
Batdal- Middle
8 Karaduman, Tirkiye  Article Differentiation Achievement 16 16
school
2020
. Doctoral . I Middle .
9 Brinkman, 2014 USA dissertation Differentiation school Achievement 18 32
L Master’s . - Primary .
10 Caliskan, 2023 Tiirkiye thesis Differentiation school Attitude 8 9
Deringdl- o Doctoral . - Middle  Achievement
1 Karatas, 2013 Tiirkiye dissertation Differentiation school Attitude 12 12
12 Divrik, 2023 Tirkiye ~ Article Enrichment 22;]%%'? Attitude 15 13
13 Fenoll, 2021 Italy Acrticle Grouping Is-(l:lr?:ol Achievement 988 400
14  Gavin, 2013 USA Atrticle Enrichment SPCrrl]rggIry Achievement 186 174
Doctoral . Primary  Achievement
15  Guyton, 2013 USA dissertation Acceleration school Attitude 50 64
16 Kok, 2012 Tiirkiye  Doctoral Differentiation 199 Achievement 15 15
dissertation school
17  Nance, 2013 USA Doctoral Acceleration Middle Achievement 22 14
dissertation school
18  Ozgelik, 2017 Tirkiye  Doctoral Differentiation ~Primary  Achievement 14 14
dissertation school
19  Ozyaprak, 2012 Tirkiye  Doctoral Differentiation Middle  Achievement 12 12
dissertation school Attitude
20 Tas, 2018 Tiirkiye  Doctoral Differentiation Middle Attitude 11 11
dissertation school
21  Zaram, 2018 Nigeria  Doctoral Differentiation Middle  Achievement 30 30
dissertation school
22  Zayac, 2013 USA Doctoral Grouping Primary  Achievement 286 2052
dissertation school
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