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Oz

Ortaokul ogrencilerinin elestirel diisiinme becerisi iizerine yapilan bu meta-analiz ¢alismasinda,
elestirel diisiinme becerisine yonelik uygulanan farkli model ve yaklagimlar ile cinsiyet degiskenine
iliskin etki biiyiikliigii hesaplanmis ve etkinin yonii belirlenmistir. Calismada verilerinin analizinde
meta-analizi kullanilmistir. Arastirmanin amaci dogrultusunda ortaokul &grencilerinin elestirel
diisiinme becerilerine yonelik 2010-2019 yillar1 arasinda ve ulusal diizeyde yapilmig arastirma
makaleleri, yiiksek lisans ve doktora tez calismalart igin ‘elestirel diisiinme’, ‘critical thinking’,
‘ortaokul’, ‘secondary’, ‘ortaokul 6grencileri’ ve ‘secondary students’ anahtar sdzciikleri ile tarama
yapilmigtir. Bu meta-analiz ¢alismasi kapsamina toplam 38 arastirma dahil edilmistir. Caligmada
yaymn yanliliginin belirlenebilmesi amaciyla; orman grafigi, huni grafigi, betimsel istatistikler
(frekans ve yiizde), Egger’in dogrusal regresyon yontemi, Rosenthal’in giivenli N ydntemi ve
Orwin’in N yontemi olmak {izere 5 farkli yontem kullanilmistir. Sonu¢ olarak calismada yaym
yanliligimin bulunmadig: belirlenmistir. Ayrica arastirmalar arasinda heterojenligin olup olmadigim
belirleyebilmek amaciyla Q ve |2 istatistikleri yapilmistir. Bunun sonucunda caligmalar arasinda
heterojenlik oldugu goézlendiginden calismada rastgele-etkiler modeli kullanilmistir. Calismada,
aragtirmalar arasindaki farkliligin kaynagim belirlemek amaciyla moderatér analizi yapilmistir. Buna
gore yayin yili, yayin tiirli, sinif diizeyi ve ¢alisma grubunun 6rneklem biiytlikliigli olmak tizere dort
farkli moderator degisken belirlenmistir. Elestirel diisiinme ile cinsiyet arasindaki iligkiye dayali
hesaplanan etki biiylikligliniin zayif diizeyde ve pozitif yonli (Hedges’ g = 0.186) oldugu
gorilmiistir.
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Giris

Ulusal diizeyde buglinkii egitim sistemimizin temelini olusturan diisiinmeye bagli olarak
gelisen, yeni fikirlerin olugabilmesi ve gelisebilmesi i¢in olduk¢a dnemsenen bilesenlerden
biri elestirel diistinme becerisidir (Kutlu Kalender, 2015). Elestirel diisinme ile ilgili
alanyazindaki tanimlar tarihsel silire¢ igerisinde ele alindiginda, ilk defa Bloom ve
arkadaslarinin (1956; Aktaran: Cutright, 2003), bilmeyi “bilgi, kavrama, uygulama, analiz,
sentez ve degerlendirme” olmak tizere alt1 diizeyde acgiklamistir. Robert Ennis ise (1985;
Aktaran: Boisvert, 1999: 45) elestirel diisiinmeyi “Inanilmas1 ya da yapilmasi gereken
konusunda bir karara yonelmis akilc1 ve tepkisel diisiinme” olarak tanimlamaktadir. Bu
tanimda “Inanilmas1 ya da yapilmasi gereken konusundaki karar” elestirel diisiinmenin
eylemleri oldugu kadar onermeleri de degerlendirebilmesi; “yonelmiglik™ ifadesi bir amag
dogrultusunda bilingli olarak yonetilen ve rastlantilarla ya da nedensiz olugsmayan bir
etkinlik; “akile1 diisiinme” ifadesi, dogrulamalarda ve eylemlerde mantiksal sonuglara
ulagmak icin kabul edilebilir akil yiiriitmelere dayali bir diisiinme; “tepkisel diisiince” ise
aragtirmalarda ve gecerli aklin kulaniminda agik bir bilincin tasarlanip insa edilmesi
anlaminda kullanilmaktadir (Norris - Ennis, 1989). Lipman (1987)’a gore de elestirel
diisiinme bireyin kendini diizeltici, Ol¢iitlerle ve duruma duyarli diisiinmesidir. Elestirel
distinmeye iliskin tanimlar incelendiginde; tanimlarda problem ¢6zme, analiz etme, akil
yliriitme, yaraticilik, 6zgiinliik ve gézlem yapma gibi bir¢ok beceriye vurgu yapildigr ayrica
biligsel siireglerin elestirel diisiinmenin vazgegilmez bir pargasi oldugu goriilmektedir.
Elestirel diislincenin dogas1 geregi, diisiincenin sistematik olarak izlenmesi gerekmektedir.
Ornegin; elestirel olmak igin diisiince goriindiigii kadartyla kabul edilmemeli, agikligi,
dogrulugu, ilgi diizeyi, derinligi, genisligi ve mantikliligi agisindan analiz edilmeli ve
degerlendirilmelidir (Paul ve digerleri, 1997). Fisher (2011)’¢ gore Kkisilerin
durumlari/konuyu olumlu ve olumsuz anlamda ¢oklu bir bakis agisiyla degerlendirilebilmesi
ve yaraticiliklarini kullanarak diistincelerin diizgiin bir sekilde yorumlanmasi ve ele alinmasi

seklinde ifade edilmektedir.

Lapuz ve Fulgencio (2020) gore elestirel diisiinme onceki bilgilerin veya mantiksiz
diistinmenin basit bir sekilde hatirlanmasindan ibaret degildir. Ennis (1991)’e gore elestirel
diistinmenin c¢abayla gelistirilebilecegi ve dgretilebilecegi genel olarak kabul edilmektedir.
Ozellikle bireylerin dogustan gelen yiiksek diizeyde bir elestirel diisiinme becerisine sahip
olmayabilecegi, elestirel diisiinmenin siire¢ igerisinde ebeveynler ve akranlar tarafindan

kazandirilabilecek bir beceri oldugu diistiniilmektedir. Bireylerin elestirel diisiinme becerisi
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kazanabilmeleri ve mevcut diisiinme diizeylerini gelistirebilmeleri i¢in bu alanda egitim

almig, profesyonel Kkisiler tarafindan desteklenmesi ve yoOnlendirilmesi gerektigine
inanilmaktadir. Bu nedenle 6gretim siireglerinin diisiinme becerilerini gelistirmesi gerektigi
vurgulanmis (Baysal, Arkan ve Yildirim, 2010; Beyer, 1988) ve gegen yiizyilda elestirel
disiinme, egitimciler tarafindan egitimin 6nemli amaglarindan biri olarak ele alinmistir
(Milli Egitim Bakanligi, 2018a, 2018b). Bu dogrultuda Talim ve Terbiye Kurulunun, 2017
yilinda yayinladig1 raporda, teknoloji ve bilgi degisiminin beraberinde getirdigi yeniliklerin
bireylerden beklentileri de farklilastirdigina dikkat ¢ekilmistir. Gelecekte kisilerden
beklenenlerin karsilanmasi ig¢in bireylere yeni 6zelliklerin ve becerilerin kazandirilmasina
ihtiya¢c duyulmaktadir. Buna bagli olarak yasanan gelismeler ve yenilikler 6grencilerde
zihinsel, sosyal ve kisisel olmak tizere li¢ boyutta yeni yeterlilik ve beceri kazandirilmasini
gerekli hale getirmistir. Zihinsel yeterlilikler boyutunda, problem ¢6zme, arastirma ve
elestirel diistinme gibi beceriler ele alinmistir. Bu da diisiinme becerilerinin tiim egitim
kademelerinde Ggrencilere kazandirilacak sekilde planlanmasina temel olusturmustur.
Bundan dolay1 diisiinme becerilerinin 6gretilmesinin egitim sistemlerinde énemli bir unsur
haline geldigi sOylenebilir (Baysal ve digerleri, 2010; Milli Egitim Bakanligi, 2017). Bu
dogrultuda elestirel diisiinme becerisi iilkemizde 2000’li yillarin baslarindan itibaren planl
olarak Ogretim programlarinda yer almaya baslamistir. Tiirk egitim sistemi, giiniimiiziin
gereklilikleriyle uyumlu hale getirilmeye ¢alisilmistir. 2005 yilinda 6gretim programlarinda
diistinme becerileri listelenmis ve icerik buna gore gelistirilmistir. Bu programin temelinde
bir¢cok davranisin biitlinlestirilmesini igeren yapilandirilmis ve karmasik iist diizey diisiinme
becerilerinin 6gretilmesi amaci yatmaktadir (Baysal ve digerleri, 2010). Bu nedenle elestirel
distinme okul Oncesi, ilkokul, ortaokul, lise ve liniversitelerde dgrencilere kazandirilmasi
gereken bir beceri olarak giincelligini korumakta ve diisiinmeye yonelik icerikler okul dncesi
egitimden baglayarak yiiksekogretime kadar devam edecek sekilde planlanmaktadir (Kalog,
2005; Lipman, 1987; Onal, 2020).

Ulusal diizeyde ilk olarak ortaokul diizeyinde elestirel diistinmeye yonelik
diizenlemeler yapilmasi bu gruplarla arastirmalarin da daha fazla yapilmasina neden
olmustur. Bu nedenle ortaokul 6grencilerinde diisiinme becerileri ve elestirel diisiinmeye
yonelik ¢ok sayida arastirmaya (Akbiyik ve Seferoglu, 2002; Alsaleh, 2020; Ay, 2006; Ay
ve Akgol, 2008; Demirkaya ve Cakar, 2012; S. Dilmag, ve Dilmag, 2020; Erktin, 2002;
Gruber ve Boreen, 2003; Kacar ve Cakmak, 2020; Lapuz ve Fulgencio, 2020; Ozcan, 2017;

Polat, 2015) ulagmak miimkiindiir. Bu arastirmalardan bir kism1 elestirel diisiinmeye iliskin
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cesitli yontem ve yaklagimlarin etkililiginin test edildigi deneysel/yar1 deneysel (Agar, 2010;

Alp, 2019; Amanvermez Incirkus, 2018; Babaoglu, 2018; Babur, 2010; Balta, 2011;
Bozkurt, 2010; Cavumirza, 2018; Dogan, 2015; Egmir, 2016; Essizoglu, 2013; Ibrahimoglu,
2010; Kaplan Say1, 2013; Ko¢ Akran ve Epgagan, 2018; Meral, 2018; Ozensoy, 2011;
Oztiirk, 2019; Schreglmann, 2016; Siinter, 2017; Sahin, 2016; Ugar, 2019; Uzun, 2019;
Yagmur, 2010; Yaman, 2014; Yildizbas, 2017) arastirmalar iken; bir kismi da elestirel
diisiinme ile iligkisi aragtirilan ¢esitli degiskenlere iliskin (Ag¢ikgdz Ayranci, 2011; Arslan,
2011; Bagc1, 2019; Bapoglu, 2014; Bayindir, 2015; Caglayan Oztiirk, 2013; Gériicii, 2014;
Kutlu Kalender, 2015; Kiiciikbatman, 2018; Ozcan, 2017; Yavuz Acil, 2018; Yavuz, 2019;
Yildirim, 2019) arastirmalardan olusmaktadir. incelenen arastirmalarda elestirel diisinmeye
iligkin uygulanan cesitli yontem ve yaklasimlar ile g¢esitli degiskenlerin elestirel diigiinme
iizerinde hangi diizeyde etkili olduguna dair ¢ok az sayida meta-analiz calismasina
rastlanmaktadir. Hedges ve Olkin (2014)’e gére meta-analizi sayesinde bircok bireysel
arastirmaya ait sonucun bir veya birden fazla istatistiki yontemle birlestirilerek daha fazla ve
genel bilgi elde edilebilmektedir. Bu sayede daha biitiinsel ve genellenebilir sonuglar igin
meta-analiz yontemi ile bir¢cok arastirmanin hem bireysel etki diizeyleri hem de tiim
aragtirmalara ait genel etki diizeyi ve etkinin yonii hesaplanabilmektedir. Bu bulgular
dogrultusunda ortaokul 6grencilerinde elestirel diisiinme becerilerinin ¢esitli degiskenler
acisindan 5 incelenmesinin amaclandigr c¢alismada meta-analiz kullanilarak alandaki

literatiiriin desteklenmesi hedeflenmistir.

Ogrencilerin gelisim diizeylerine gore somut diisiinmeden soyut diisiinmeye gegis
acisindan ortaokul yillarinin kritik bir 6nem tasidig1 dikkate alindiginda, ulusal diizeyde ilk
olarak ortaokul diizeyinde elestirel diisiinmeye yonelik diizenlemeler yapilmasi bu gruplarla
aragtirmalarin da daha fazla yapilmasina neden olmustur ancak incelenen arastirmalarda
elestirel diisiinmenin alanda, hangi diizeyde etkisi olduguna dair yeterli sayida meta-analiz
caligmasi olmadig1 goriilmektedir. Hedges ve Olkin (2014)’c gore meta-analizi sayesinde
bircok bireysel arastirmaya ait sonuglarin bir veya birden fazla istatistiki yOntemle
birlestirilerek daha fazla ve genel bilgi elde etmek miimkiindiir. Bu sayede daha biitiinsel ve
genellenebilir sonuclar elde edebilmek i¢in meta-analiz yontemi ile birgok ¢alismanin hem
bireysel etki diizeyleri hem de tiim caligmalara ait genel etki diizeyi ve etkinin yonii
hesaplanabilmektedir. Farkli alanlardaki ¢alismalar1 sentezlemede kullanilan meta-analize
yonelik ¢ok sayida tanim bulunmaktadir. Buna goére meta-analiz: Glass, (1976)’a gore

bulgularin entegre edilmesi amaciyla bireysel calismalardan ortaya ¢ikan ¢ok sayida
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analizin, istatistiksel analizidir. Durlak (1995)’a gore, belirlenen bir konuda yapilmus,

bagimsiz ve bir¢ok calismanin sonuglar1 kullanilarak elde edilen bulgularin analizini yaparak
yeniden yorumlama yontemidir. Becker (2000)’e gore meta-analiz, ¢ok cesitli
caligmalardaki sonuglar1 karsilastirmak icin nicel yontemler kullanan 6nceki arastirmalarin
bir 6zetidir. Meta-analizine iliskin bu ¢alismada yer verilen tanimlarin ¢ogunlukla birbirine
benzedigi goriilmektedir. Tanimlar genel olarak degerlendirildiginde; meta-analizi, belirli bir
konuda birbirinden bagimsiz olarak yapilan g¢alisma sonuclarini sistematik bir sekilde
birlestirme ve bu sonuglarin istatistiksel analizlerinin yapilarak yorumlanmasi yontemi

olarak ifade edilebilir.

Onceden belirlenen asamalar dogrultusunda sirayla ve planli uygulanan bir ydntem
olan meta-analizin uygulanist 6 asamada siralanmistir (Ellis, 2010; Hartung, Knapp, ve
Sinha, 2011; Sdnchez-Meca ve Marin-Martinez, 2010). Bu asamalar:

1. Arastirma sorusunu tanimlama/amaclar1 belirleme
2. Literatiir/alanyazin tarama

3. Calismalarin kodlanmasi

4. Etki biiytikliigiiniin hesaplanmasi

5. Istatistiksel analiz ve yorumlama

6. Yaym yapma seklindir.

Bu arastirmada ortaokul ogrencilerinde elestirel diisiinme becerilerinin -cinsiyet,
yaymn yili, yaym tiirli, simif diizeyi, ¢alisma grubu ve Orneklem biiyiikligii degiskenleri

acisindan incelenmesi amaglanmistir.
Yontem

Ortaokul Ogrencilerinin elestirel diistinme becerilerinin incelenmesinin amaglandigi bu
arastirmada, elestirel diistinme becerisine yonelik uygulanan farklit model ve yaklagimlar ile
cinsiyet degiskenine iliskin etki biiylikligli hesaplanmis ve etkinin yonii belirlenmistir.
Calismada verilerinin analizinde meta-analizi kullanilmistir. Meta-analiz yontemi sayesinde
alanda yapilmis kiiciik ve biiyiik 6rneklemli ¢caligmalar bir araya getirilerek 6zetlenebilmekte
ve istatistiksel giicli yiiksek calismalar elde edilebilmektedir (Yildiz, 2009). Meta-analizde

kullanilan etki biiyiikliigli siniflandirmasina iliskin tablo asagida verilmistir.
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Tablo 1. Etki Biiyiikliigiiniin Stiflandiriimast

d <0.00 negatif

0<d<0,20 zayif

0,21 <£d <0,50 diisiik (Cohen vd., 2011, s. 183).
0,51 <d < 1,00 orta

1,01 <d < giiclii

d = 0,20 diisiik

d =0,50 orta (Cohen, 1977, s. 40).

d = 0,80 yiiksek

Tablo 1’de Cohen (1977) ve Cohen vd. (2011) tarafindan yapilan etki biyiikligi
siiflandirmalar1 gosterilmektedir. Bu c¢alismada etki biiyiikliiklerinin yorumlanmasinda

Cohen vd. (2011) tarafindan yapilan siniflandirma kullanilmistir.
Veri Toplama

Ortaokul dgrencilerinin elestirel diisiinme becerilerinin belirlenen degiskenler ile iligkisini
incelemek amaciyla YOK Tez Merkezi, Ulakbim, Google Akademik, EBSCO, ERIC ve
Web of Science veri tabanlarinda ‘elestirel diisiinme’, ‘critical thinking’, ‘ortaokul’,
‘secondary’, ‘ortaokul 6grencisi’ ve ‘secondary students’ anahtar kelimeleri ile Tiirkce ve

Ingilizce olarak tarama yapilmustir.

Onceden belirlenen &lgiitler dogrultusunda erisilen makale, yiiksek lisans ve doktora
tezleri lizerinde yapilan analiz siireci sonunda 2 arastirma makalesi, 25 yliksek lisans tezi ve
11 doktora tezi toplamda olmak iizere toplam 38 arastirma meta-analiz kapsaminda

incelenmistir.
Dahil Edilme Kriterleri

Bir arastirmanin, c¢aligmaya dahil edilip edilmeyecegine karar verilebilmesi ve etki
biiytlikliigiiniin hesaplanabilmesi i¢in meta-analizin amaci dogrultusunda onceden kriterler
belirlenmelidir. Kriterlerin belirlenmesi, arastirmalar arasindaki farkliliklar1 azaltirken
caligmalarin bulgularin1 birlestirmeyi de kolaylastiracaktir (Akgoz, Ercan ve Kan, 2004;
Whitehead, 2002). Meta-analiz ¢alismasi i¢in konuyla ilgili belirlenen anahtar sézciikler ile
yapilan tarama sonucu ¢ok sayida aragtirmaya ulagsmak olasidir. Fakat ulasilan tiim
arastirmalarin meta-analize dahil edilmesi dogru olmamakta ve belirlenen kriterler

dogrultusunda bu arastirmalarin segilmesi gerekmektedir (Kablan, Topan ve Erkan, 2013).
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Veri tabanlarindan tarama yapilarak ulasilan arastirmalarin bu ¢alismaya dahil edilip

edilmeyecegine ¢alisma icerisinde yer verilen ‘dahil edilme kriterleri’ dogrultusunda karar

verilmistir. Aragtirmalarin dahil edilme kriterleri su sekildedir:

1. Arastirmalarin, 1 Ocak 2010- 31 Aralik 2019 tarihleri arasinda tamamlanan yiiksek lisans

tezleri, doktora tezleri ve arastirma makaleleri olmasi,
2. Calismalarin ulusal diizeyde yapilmis olmasi,

3.Tirkiye’deki ortaokullarda egitimine devam eden Ogrencilerin elestirel diigiinme

becerilerini belirlemeye yonelik olmasi,

4. Arastirmalarda uygun istatistiki degerlerin (t-degeri, z-degeri, p-degeri, standart sapma,

orneklem biiytikligli) yer almasi1 gerekmektedir.

Meta-analiz kapsaminda incelenecek aragtirmalar belirlendikten sonra arastirmalardan elde
edilen bilgiler, arastirmacilar tarafindan olusturulan kodlama formuna kodlanmistir. Meta-

analiz veri toplama siireci islem basamaklar1 asagida sekil 3.1 de aciklanmistir.

2010-2012 Yillar: Arasmda
Yapilan Arastirma Sa}i'u'.l 22_582

1 |

- Aragtrma Tiarkbiyve’de mi yapalmag? )

Nurt digimmda yapaldig igin dahil
edilmeyen 6 280 aragtirma

1

(" Farkli ve karma Grneklem gruplarryla

1 E]

Omeklem ortackul Ggrencilerinden

—

olusuyor. wvapaldiz: icin dahil edilmeyen 16179
aragtirma

Tez galigmasi makaleve
dénfstirialdiiga igin dahil edilmeyen
20 arastirma

1

Mitel bir caligmma oldugu igin harig

" Tez galismasi makale calismasina
dénigtirinlmias miz?

L E]

Micel bir aragtirma 7

tutulan 8 galigma

TUygun istatistikcl veri icermedigi icin
dahil edilmeyen 57 aragturma

IE |

Arashirmaya dahil edilme Slcitlerine

BEEREE

uygun istatistiki veriler iceriyor mu?

Arastiymaya Dahil Edilen 38

Q Arastirma

E: Evet — H: Haywr

Sekil 1: Meta-analiz veri toplama siireci islem basamaklari.
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Kodlama Yontemi ve Calisma Karakteristiklerinin Belirlenmesi

Bu asama meta-analizin kritik noktalarindandir. Meta-analiz ¢aligmasinda literatiir taramasi
yapildiktan sonra wulasilan birincil kaynaklarin dikkatli bir sekilde kodlanmasi
gerekmektedir. Calismanin bu asamasi genellikle yorucu ve uzun olabilir. Bu yilizden veri
kodlama islemini yaparken dogru yapmaya ve dikkatli olunmaya c¢alisilmalidir (Hunter ve
Schmidt, 2004). Veri tabanlari iizerinden anahtar sozciikler kullanilarak ulasilan ¢aligmalar
kodlama formuna islenmistir. Ulagilan her aragtirmaya kod verilmis, arastirmaya ait genel
verilerin ve meta-analize dahil edilen arastirmalarin 6rneklem ve analiz bulgularma ait
verilerin islenecegi kategori, alt kategori ve kodlar olusturularak verilerin bu form tizerinde
goriilmesi saglanmistir. Arastirmalar, arastirmacilar tarafindan olusturan kodlama anahtarina
kodlanmigtir. Kodlama iki (2) aragtirmaci tarafindan yapilmis ve benzerlik oran1 %95 olarak
bulunmugtur. Kodlama anahtari, arastirmaya ait genel bilgiler ve arastirmalarin ¢alisma
grubuna ve analizlerine iliskin bilgilerin yer aldig1 kategori, alt kategori ve kodlara
ayrilmigtir. Arastirmaya ait genel bilgiler kategorisinde arastirmanin yayin yili, yaym dili,
yaym tiirli, yaymnlanma durumu, kalicilik testinin yapilip yapilmamast gibi kodlar yer
almaktayken; meta-analize dahil edilen aragtirmalarin ¢alisma grubuna iliskin demografik
bilgilerin betimsel verileri isimli alt kategoride arastirmanin yapildigi sehir, sehrin
demografik konumu, arastirmanin yapildigi okul tirii, 6rnekleme yontemi, ¢alisma
grubunun cinsiyeti, c¢alisma grubunun oOgrenim diizeyi, Orneklem biyiikliigli, deney
grubunun 6rneklem biiyiikligi, kontrol grubunun 6rneklem biiyiikliigii ve deney ve kontrol
gruplarinin  orneklem biiytikliiklerinin esitligine yonelik alt kategoriler yer almaktadir.

Asagidaki tabloda kodlama anahtar1 verilmistir.

Tablo 2: Kodlama Anahtarinin Son Hali

Arastirma
Arastirma Numarasi:
Kimligine Aragtirma Adt:

Iliskin Bilgiler ~ Arastirmanin

Yazar(lar):
Kategori Alt Kategori Kodlar Frekans (f)  Yiizde (%)
2010
2011

2012
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Aragtirmalara

Yonelik  Genel

Bilgiler

Yayin Yili

2013

2014

2015

2016

2017

2018

2019

Genel

Yayin Dili

Tiirkce

Ingilizce

Genel

Yaym Turt

Makale

YL Tezi

DRTezi

Genel

Yayinlanma
Durumu

Yayimlanmis

Yayimlanmamis

Genel

Kalicilik Testi

Yapilmis

Yapilmamis

Genel

Alt Kategori

Ikinci Alt Kategori

Kodlar

Meta-Analiz
Kapsaminda
Incelenen
Arastirmalarin
Calisma
Grubuna
Yonelik
Betimsel
Bilgiler |

Ulke

Tiirkiye

Genel

Sehrin Demografik
Konumu

Kent Merkezi

Ilige

Rapor Edilmemis

Genel

Okul Tiirii

Devlet Okulu

Ozel Okul

Bilim Sanat

Merkezleri




10 E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022

Meta-Analiz (BILSEM)
Kapsaminda Genel
Incelenen Rapor Edilmemis
Aragtirmalarin
Calisma Amach
Grubuna Rastgele / Tesadiifi
Y6r'1e11k Seckisiz
Betimsel )
Bilgiler 1 Ornekleme Uygun /
Yontemi Ulasilabilir
Genel
Kadin
Erkek
Genel
<51
51-100
Calisma Grubunun
Orneklem 101-500
Biyikligi 500>
Genel
<26
26-50
Meta-Analiz Deney  Grubunun “51-75
Kapsaminda Orneklem
Incelenen Biyiikliigi 76-100
Arastirmalarin 100>
Caligma
Grubuna Genel
Y énelik <26
Betimsel 26-50
Bilgiler IV Kontrol Grubunun 51.75
Orneklem
Biiyiikliigii 76-100
100>
Genel
Deney Grubu ve Egsit
Ifontrol Grubu Esit Degil
Orneklem
Genel

Biiyiikligi
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Verilerin Analizi

Meta-analiz ¢aligmasi yapmak ic¢in ¢alisma kapsamina alinan her bir arastirmanin etki
genisligini ve varyansini hesaplamak gerektigi, ardindan her bir etki genisliginin agirlikli
ortalamasimin  hesaplanmasinin  gerektigi  sOylenebilir. Meta-analiz  ¢alismalarinin
yapilabilmesi i¢in ¢esitli yazilimlar kullanilmaktadir. Bu ¢alismada belirlenen anahtar
sOzciiklerle tarama yapilarak ulasilan arastirmalara ait genel veriler ile arastirmalarin ¢caligsma
grubuna ait betimsel veriler analiz edilmistir. Arastirmalardan alman bu veriler
Comprehensive Meta-Analysis (CMA V2) istatistik programina kodlanarak verilerin analizi
yapilmistir. Ortaokul 6grencilerinde elestirel diisiinme becerisi ile ilgili veriler tablolar

halinde sunulmustur.
Calismanin Amaci ve Arastirma Sorulari

Calismanin amaci ortaokul 6grencilerinde elestirel diisiinme becerisine yonelik uygulanan
farkli model (sabit etkili ve rastgele etkiler) ve yaklagimlar ile cinsiyet degiskenine iliskin
etki blylikliigliniin ve etkinin yoniiniin belirlenmesidir. Calismada verilerinin analizinde
meta-analizi kullanilmistir. Meta-analiz ¢alismasinin yiiriitiilmesi i¢in dncelikle belirlenen
probleme yonelik bilimsel arastirmalarin raporlastirilma kurallarina uygun yazilmis olmasi
gerekmektedir. Meta-analiz yapabilmek igin gerekli istatistiki bulgular1 igeren
arastirmalarin bulunarak bir araya getirilmesi gerekir (Biiytlikoztiirk, Kili¢ Cakmak, Akgiin,
Karadeniz ve Demirel, 2012). Ciinkii meta-analiz arastirmalarinda benzer hedefleri
gerceklestirmeye c¢aligan birbirinden bagimsiz olarak yapilmis ¢ok sayida arastirmanin
verilerinin bir araya getirilip yorumlanmasi yoluyla daha genel ve biitlinsel sonuclara
ulagilmast miimkiindiir. Analiz kapsaminda incelenecek arastirmalarda etki genisligi ve
korelasyon katsayilari gibi istatistiki veriler yer almalidir (Fraenkel, Wallen ve Hyun, 2006).

Bu genel amag dogrultusunda su sorulara cevap aranmaistir:
Elestirel diisiinme alanindaki ¢caligsmalar incelendiginde;

1. a. Geleneksel 6gretim yontemi ile karsilastirildiginda, elestirel diisiinme becerisine
yonelik uygulanan farkli model ve yaklasimlarin elestirel diisiinme iizerindeki etki diizeyi

ve etkinin yonii nedir?

b. Moderator degiskenlerin (yayin yili, yayin tiirii, simif diizeyi ve ¢aligma grubu 6rneklem

biiyiikliigii) elestirel diisiinme iizerindeki etki diizeyi ve etkinin yonii nedir?

2. a. Cinsiyetin, elestirel diisiinme tizerindeki etki diizeyi ve etkinin yonii nedir?
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b. Moderator degiskenlerin (yayin yili, yayin tiirii, sinif diizeyi ve ¢alisma grubu 6rneklem

biiytikliigii) elestirel diisiinme tizerindeki etki diizeyi ve etkinin yonii nedir?
Meta-Analizinde Kullanilan Modeller
Sabit etki ve rastgele etkiler modeli

Arastirmada kullanilacak modelin se¢imi en karisik ve tartismali goriinen ve ayn1 zamanda
en basit kismidir. Bireysel olarak incelenen ¢alismalarin 6rneklem biiytikliiklerinin farkli
olmas1 bu ¢aligsmalarin bir araya getirilmesindeki en biiyiik engellerden biridir. Sabit Etki
modelinde analize dahil edilen ¢alismalarin evren biiytikliiklerinin esit oldugu ve bundan
dolay1 standart sapmalarinin da sifir oldugu diisiiniiliir. Calismalarin evren biiytikliiklerinin
esit olmadigr durumlarda rastgele etkiler modeli kullanilarak standart sapmanin sifira esit
olmadigi kabul edilir. Bu dogrultuda analizler yapilir (Glass, 1976; Stanley ve
Doucouliagos, 2015).

Heterojenlik Analizi

Meta-analiz ¢alismalarinda farkli arastirmalarin sonuglari birlestirilip ortalama deger
hesaplamada Sabit Etki model veya rastgele etkiler modeli kullanilabilmektedir. Her iki
modelde (Kilickap, 2018) p-degeri temel istatistiki terimlerden biridir ve en az iki degisken
veya iki grup arasinda anlamli bir farkliligin olup olmama durumunu belirlemek igin
kullanilmaktadir. Meta-analizde de p < 0.05 ve p > 0.05 olma durumuna goére bireysel
aragtirmalar arasinda istatistiki acidan anlamli bir farkliligin olup olmamasi1 hakkinda yorum
yapilabilmektedir. Sonucun p < 0.05 olmasi calismalar arasinda anlamli bir farkliligin
oldugunu ve meta-analiz g¢alismasinin homojen yapida olmadigini gdstermektedir. Bu
durumda dagilimin heterojen olmasi ise etki hesaplamasinda rastgele etkiler modelinin
kullanilmasimi gerektirmektedir. Bu noktada dagilimin heterojen ¢ikmasinda etkili
olabilecek baska faktorlerin olabilecegi akla gelmektedir. Meta-analiz ¢alismalarinda
heterojen dagilim olmast durumunda diizenleyici (moderator/ilimlayict) degiskenlerin
etkisini arastirmak miimkiindiir. Baron ve Kenny (1986) moderatér (diizenleyici ve
ilimlayici) degiskeni, “genel olarak, bagimsiz degisken ile bagimli degisken arasindaki
iliskinin pozitif veya negatif yonlii olmasi veya etkinin diizeyini etkileyen nitel (Grn.,

cinsiyet, 1rk...) ya da nicel (6rn., 6diillendirme diizeyi...) degiskendir.” seklinde agiklamistir.
Meta-Analizinde Heterojenlik Kaynaklar:

Bir meta-analiz ¢alismasinda ¢alismalarin homojen veya heterojen yapida oldugunu tespit

2

etmek Onemlidir. Bu bashk altinda yer alan Q,72, I? istatistikleri ve ara degisken
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(moderatdr) analizleri sayesinde meta-analizindeki degiskenlik belirlenebilmekte ve gergek

heterojenite tahmin edilebilmektedir. @ istatistigi, meta-analiz ¢alismalarinda heterojenligi
belirlemede en ¢ok kullanilan Olgiitlerden biridir. @ istatistigi yalmizca heterojenligin
varligini test etmek i¢in yararlidir, heterojenligin kapsamini test etmek icin yararl degildir
(Huedo-Medina, Sanchez-Meca, Marin-Martinez ve Botella, 2006). Ki-kare dagilimi ile

birlikte @ testi yapilarak meta-analiz ¢aligmalarinda heterojenlik test edilebilmektedir.

2

T=’nin tahmin edilmesi

Heterojenligin miktarmi belirlemenin yollarindan biri olan 72 istatistigi ¢alismalar arasi
varyansi ifade etmektedir. Rastgele etkiler modelindekine benzer sekilde gozlenen etki
bilyiikliigiiniin varyansi kullanilarak meta-analiz ¢alismalarinda 72 tahmin edilmeye ¢aligilir.
DerSimonian-Laird (momentler) yontemi, en ¢ok olabilirlik yontemi, kisitlanmig en ¢ok
olabilirlik yontemi, deneysel Bayes yontemi, Hedges ve Olkin (HO) yontemi, varyans
bileseni yontemi, kolay tahmin ydntemi ile Malzahn ve Boéhning (MB) yontemi, 72’yi
tahmin etmede kullanilan yontemlerdir. 72 istatistii, caligmalarin bulundugu olgekten
etkilenmekteyken orneklem biiyiikligi veya c¢alisma sayisindan etkilenmemektedir
(Borenstein, Hedges, Higgins ve Rothstein, 2009; Eminoglu Kiigiiktepe ve Yildiz, 2016;
Erdogan, 2011; Huedo-Medina ve digerleri, 2006; Ustiin ve Eryilmaz, 2014).

I? istatistigi

I istatistigi, @ istatistiginden tiiretilmis olup gercek varyansin toplam varyansa
oranlanmasina denk gelmektedir. Heterojenligin miktarini belirleme yollarindan biri olarak
goriilmektedir. 0 ile 1 aras1 deger alir ve heterojenligin yiizdesel ifade edilmesinde kullanilir.

I? istatistigi, meta-analize dahil edilen ¢alismalarin biiyiikligiinden etkilenmekteyken

analize dahil edilen ¢alisma sayisi 12 istatistigi iizerinde etkili degildir (Higgins ve

Thompson, 2002).
Yaymn Yanhhg:

Calismada yaymn yanhiliginin belirlenebilmesi i¢in, orman grafigi, huni grafigi, betimsel
istatistikler (frekans ve ylizde), Egger’in dogrusal regresyon yontemi, Rosenthal’in giivenli

N yontemi ve Orwin’in N yontemi olmak tizere 5 farkli yontem kullanilmistir.
Bulgular

Farkli Model ve Yaklasimlarin Elestirel Diisiinme Uzerindeki Etkisi
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Bu arastirmanin amaci, geleneksel Ogrenme yontemi ile karsilastirildiginda, elestirel

diisiinme becerisine yonelik uygulanan farklt model ve yaklagimlarin elestirel diisiinme
iizerindeki etki diizeyi ve etkinin yoniinii belirlemektir. Etki biiyiikliigii belirlenirken yayin
yanlilig1r olup olmadigi kontrol edilmistir. Belirlenen dahil etme kriterlerine gore 48
calismadan sadece 25 tanesi arastirmaya dahil edilmistir. Sekil 2’de meta-analize dahil

edilen 25 arastirmanin etki biiytikliigline bagli olarak olusturulan orman grafigi yer

almaktadir.
Model  $tudy nams tatistics for sach study Hedpes's gand35 Cl
Hedges's  Standard Lowsr  Uppsr
9 amor Vaflangcs  Bmit imit  Zvalus  pvalus
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Meta Analysis

Sekil 2. Meta-analiz kapsaminda incelenen 25 arastirmaya iligkin orman grafigi

Sekil 2 incelendiginde elestirel diistinme becerisinin etki biiyiikligi degerlerine iliskin
olusturulan orman grafigi goriilmektedir. Diyagramdaki kareler bu ¢alismanin etki boyutunu
gosterirken karelerdeki ¢izgiler %95 giiven araliginin alt ve {ist sinirlarini temsil etmektedir.
Diyagramin altinda bulunan sekil, genel etki biiyiikliigiinii gostermektedir. Meta-analizine
dahil edilen arastirmalarin etki biiyiikliigii degerlerine bakildiginda en diisiik EB =- 0.075 ve
en yiiksek EB = 56.847 oldugu belirlenmistir. Etki biiylikliigii hesaplamasi yapilan 25

arastirmadan 24’1 pozitif yonlii etkiye sahipken, 1 arastirma negatif yonlii etkiye sahiptir.

Meta-analize dahil edilen aragtirmalar, rastgele etkiler modeline gore olusturulan Sekil 3’de

yer alan huni grafigi araciligiyla gorsel olarak incelenmistir.
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Funnel Plotof Standard Error by Std diff in means

Sekil 3. Meta-analiz kapsaminda incelenen 25 arastirmaya iliskin huni grafigi

Sekil 3’de meta-analize dahil edilen 25 arastirma verisinin, ¢izginin ortasinda ve {istte
biriktigi ayrica ¢izginin sol ve yogun olarak sag tarafinda dagildig1 goriilmektedir. Yukarida

yer alan grafik, calismada incelenen arastirmalar agisindan yanliligin bulunmadigini

gostermektedir.

Arastirmada yayimn yanliliginin bulunma durumunu test etmek icin Klasik (Rosenthal’in)
giivenli N analizi yapilmistir. Giivenli N, 1.774 olarak bulunmustur. Bu ¢alismada incelenen
aragtirma sayist 25 iken c¢aligmada hesaplanan p <0.00 sonucunun p > 0.05 olmasi yani

analiz sonucunun anlamsiz hale gelmesi icin EB = 0.00 olan 1.774 arastirma daha

yapilmalidir.

Tablo 3. Farkli Model ve Yaklasimlarin Elestirel Diisiinme Uzerindeki Etkisine Iliskin
Meta-Analiz Bulgulart

Kullanila Calis %95
n ma EB Giiven  z p Q p 2 72
Model Sayisi Araligi
Sabit 0.597- 3514 93.1 101
25 0.704 12.965 0.000 0.000
Etki 0.810 0 67 4
Rastgele 0.625-
) 25 1.044 4.878 0.000
Etkiler 1.464

Tablo 3 incelendiginde farkli yontem ve yaklagimlarin 6grencilerin elestirel diisiinme

becerilerine etkileri incelendiginde rastgele etkiler modeline gore genel etki biiytikligi
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degeri 1.044 seklinde hesaplanmistir. Cohen, Manion ve Morrison (2011) un etki bliyiikligii

siiflandirmasina gore ‘giicli’ diizeydedir. Bu verilerden yola ¢ikilarak ¢aligma sonucunda
elde edilen tiim gercek etki biiytikliiklerinin ortalamasi sifirdan 6nemli seviyede farklilik (z
= 4.878 ve p = 0.00) gostermektedir. Bu sonuca gore etki bliyiikliigiine iliskin degerler
istatistiksel olarak anlamlidir. Bu bulgular 6grencilerin elestirel diistinme becerilerini
gelistirmeye yonelik uygulanan farkli model ve yaklasimlarin, geleneksel 6gretim
yontemleriyle karsilagtirildiginda elestirel diistinme becerisini gelistirmede ‘giiclii’ diizeyde

etkili oldugu sdylenebilir.

Calismada heterojenligi degerlendirmek icin oncelikle p degerine bakilmis ve p
degeri, p = 0.00 oldugundan ‘incelenen arastirmalarin ayn1 etki biiytikliigiinii paylasmadigr’
gozlenmistir (p <0,05). Bu sonug analiz kapsaminda incelenen 25 ¢aligmanin etki biiytikliigi

acisindan heterojenlik gosterdigini ifade etmektedir.

Meta-analiz calismalarinda homojenligi belirlemek amaciyla yapilan Q istatistigi degeri
351.240 bulunmustur. Bulunan bu deger, X? dagilim tablosunda p = 0.05 anlamlilik
seviyesinde 24 serbestlik derecesindeki Q(24) = 36.4 degerinden fazla oldugundan

caligmanin etki biiyilikliigii dagiliminin homojen bir yapida olmadig1 gézlenmistir.

Heterojenligi hesaplamada kullanilan 12 degeri I2 = 93.167 bulunmustur. Bulunan bu

deger 93.167 seviyesinde heterojenligi ifade etmektedir. 1% degeri %75 heterojenlik
seviyesinden fazla oldugu i¢in bu ¢aligmaya yonelik etki biiytikliikleri dagiliminda ytiksek

diizeyde heterojenlik gozlendigi sdylenebilir.

Ulasilan bu sonuglar (Q = 351.240, p <0.05, 1? = 93.167) etki biiyiikliigii acisindan
dagilimin heterojenlik gosterdigini ve rastgele etkiler modeli ile etki biiytikliigliniin

degerlendirilmesini gerektirmektedir.
Moderator degisken analizi

Meta-analizi kapsaminda incelenen arastirmalardaki moderatdor degiskenler, etki
biiyiikliiklerinde olusan farkliligin sebepleri arasinda yer alabilmektedir. Ortaokul
ogrencilerinde elestirel diislinme becerilerine yonelik birlestirilmis etki biiyiikligi
heterojenliginin aydinlatilmas: adina dort moderator belirlenmis ve moderator degisken
analizi yapilmistir. Belirlenen moderatorler: “arastirma yili, aragtirma tiirti, siif diizeyi ve

caligma grubu 6rneklem biiyiikliigi” seklindedir.

Moderator degiskenlere iliskin orman grafigi Sekil 4’te gosterilmistir.
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Model | Study name Statistics for each study Std diff in means and 95% C|
Stddifin | Standaid | yoiance | Lowerlimit | Upperlimt | ZValue | pVake = 100 050 000 050 1,00

Agkgdz 0192 0113 0014 -0.042 0,425 1610 0107 T+
Arslan, § 0676 01 0012 0,460 0,893 5118 0,000 T
Bagdel, K 0,030 0,118 0,013 0,137 0.316 0,775 0,439 —t
Bapodlu, 5 0,035 0,096 0,009 -0,092 0,283 0995 0,320 —_1
Bayindi, G 0027 0,086 0,007 0141 0195 031 0,755 ——
Cadlayan 0413 0132 0017 0,155 0672 3133 0,002 —_—
Girlicil, E 0016 0,144 0,021 -0,266 0,298 0113 0910 —_—t
Kutlu 0,285 0,078 0,006 0132 0,438 3657 0,000 —
Kiiglikbatm 0170 0,077 0,006 0,020 0,320 2219 0,026 ——
Ozcan, 2 0141 0,215 0,046 -0,562 0,273 -0,657 0511
Yavuz Agll, 0320 0,179 0,032 -0,032 0,671 1,782 0,075
Yavuz, M 0014 0,135 0018 -0.250 0,278 0103 0918 e
Yildinm, K 0,363 o017 0,014 0,140 0,538 3,158 0,002 —

Fixed 0.205 0.030 0,001 0146 0,265 6,791 0,000 —+

Random 0.204 0.056 0,003 0,035 0,313 3672 0,000 ——

Sekil 4. Moderator degiskenlere iliskin orman grafigi

Sekil 4‘e gbére moderatdr analizinde modeller arasinda fark yoktur. p < 0.05
oldugundan moderatér degiskenlerin elestirel diisiinmeye iliskin etki biyiikligiini
degistirmedigi sOylenebilir. Moderatér degiskenlere iliskin huni grafigi Sekil 5’te

gosterilmistir.

Funnel Plot of Standard Error by Std diff in means
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Sekil 5. Moderator degiskenlere iliskin huni grafigi

Sekil 5°te rastgele etkiler modeline dayal1 olarak olusturulan huni grafiginde, ¢aligma
kapsaminda incelenen arastirmalarin moderator degiskenlerinin etki biiyiikligi ile iliskisi
gosterilmistir. Incelenen 25 arastirmanm moderatdr degiskenlerine ait verilerin ¢izginin
ortasinda ve tstte biriktigi ayrica cizginin sol ve yogun olarak sag tarafinda dagildigi
goriilmektedir. Huni grafi§ine gore incelenen arastirmalarin moderator degiskenleri

acisindan yanliligin bulunmadigi sdylenebilir.

Aragtirmada yaym yanhiliinin bulunma durumunu test etmek icin Klasik
(Rosenthal’in) giivenli N analizi yapilmistir. Giivenli N, 129 olarak bulunmustur. Bu

caligmada incelenen arastirma sayisi 25 iken c¢alismada hesaplanan p <0.00 sonucunun p>
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0.05 olmas1 yani analiz sonucunun anlamsiz hale gelmesi i¢cin EB = 0.00 olan 129 arastirma

daha yapilmalidir.

Tablo 4. Moderator Degiskenlere Iliskin Istatistiksel Veriler

Kullanilan Calisma %95 Giiven .. ..
Model Sayisi EB Aralig1 z - degeri p-degeri
Sabit Etki 13 0.205 0.146 - 0.265 6.791 0.000
Rastgele 13 0.204 0.095-0.313  3.672 0.000
Etkiler

Tablo 4’e gore moderator degiskenlerin dgrencilerin elestirel diisiinme becerilerine
etkileri incelendiginde, rastgele etkiler modeline gdre tahmin edilen etki biiytikliiglintin %95
giiven araliginda en diisiik 0.095 ve en yiiksek 0.313 oldugu, genel etki biiytikligiiniin ise
Hedges’ g = 0.204 degerinde oldugu belirlenmistir. Bu deger Cohen (1977, s. 40) ve Cohen
ve digerleri (2011)’nin etki biiylikliigli siniflandirmasina goére ‘diisiik’ diizeydedir. Bu
verilerden yola ¢ikilarak arastirma sonucunda elde edilen tiim gercek etki biiyiikliiklerinin
ortalamasi sifirdan farklilik (z = 3.672 ve p = 0.00) gdstermektedir. Bu durumda moderator
degiskenlerin etki biiyiikligli bakimindan elestirel diisiinme becerisini gelistirmede ‘diisiik’
diizeyde etki ettigi diistiniilebilir.

Cinsiyetin Elestirel Diisiinme Uzerindeki Etkisi
Cinsiyetin elestirel diisiinmeye etkisinin olup olmadigini belirlemek icin Oncelikle yaymn
yanlilig1 kontrol edilmistir. Alinyazindaki ¢alismalara iligkin veriler incelendiginde sadece

13 arastirma analize dahil edilmistir. Sekil 5’te meta-analize dahil edilen 13 arastirmanin

etki biiyiikliigiine bagl olarak olusturulan orman grafigi yer almaktadir.

Meta Analysis
Modsl  Study nams Statistics for sach study Hadges's g and 55% C1
Hedgers Standard Lowsr Uppsr
a snror Varkancs nmit nmit Zovslue  p-vaius
o191 a1 0me 002 0424 1610 01w
QETS a.110 amz [ ¥E--] LE:=T 6118 10,000 +——
0059 s [ I R kT 0316 7S 043
s 0.6 00w - 0za2 s 0320
2015) 07 0085 007 a4t 0134 31 a7
CadlzyEn Oz C (2013). Ankars 0412 0132 om7 0154 670 3133 001 —_—l—
Gondcd, E. (2014). Vatantul 0,000 0143 o 028 0281 0,000 1,000
Kusth Kalender, WL D (2015). Kisma 0285 0078 0,006 0132 0457 3657 0,000 ——
KOgIEtmEn, L (2013). Erzunam 0,000 0,076 0006 0150 0,150 0002 L=
Owcan, Z. ¢ (2017} Fstantul 0140 ox3 0Ms  -0ssT 0z 0T s -1
Yawz Agl. F. (2018). Femmnmul a31a 0178 00 -00E gE7 178z 0,075 —
). AGT} LM 0134 amas  -0a 0z 0105 0918
Yy rim, K. (2015). Kapser] 0353 o7 0014 0,140 e 3158 001 —a1—
Fleed 0178 0,050 0001 o119 0257 s 0,000 ™
Random 0136 0,050 0004 0,058 030 07 001 -

Favours & Favours B

Meta Analysls

Sekil 6. Meta-analiz kapsaminda incelenen 13 arastirmaya iligkin orman grafigi
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Sekil 6 incelendiginde cinsiyet degiskeninin elestirel diisiinme becerisi iizerindeki

etki biyiikliklerinin yer aldigi orman grafigi goriilmektedir. Calismaya dahil edilen
aragtirmalarin etki biiytikliigii degerlerine bakildiginda en diisiik EB = -0.140 ve en yiiksek
EB = 0.675 oldugu goriilmiistiir. 13 arastirmadan 12’sinde kiz 6grencilerin pozitif yonlii

etkiye sahipken 1 arastirmada negatif yonlii etkiye sahip oldugu saptanmuistir.

Meta-analize dahil edilen arastirmalar, rastgele etkiler modeline gore olusturulan Sekil 7°de

yer alan huni grafigi aracilifiyla gorsel olarak incelenmistir.

Funnel Plot of Standard Error by Hedges's g

Sekil 7. Meta-analiz kapsaminda incelenen 13 arastirmaya iliskin huni grafigi

Sekil 7°de Rastgele Etkiler modeline dayali olarak olusturulan huni grafiginde, meta-
analiz kapsaminda incelenen 13 aragtirma verisinin biiylik kisminin seklin iist ve orta
kisimlarinda biriktigi, ayrica ¢izginin sol ve sag tarafinda dagildig: goriilmektedir. Yukarida
yer alan grafik meta-analiz kapsaminda incelenen arastirmalar agisindan yanliligin

bulunmadigini gostermektedir.

Arastirmada yaym yanliliinin bulunma durumunu test etmek icin Klasik
(Rosenthal’in) giivenli N analizi yapilmistir. Giivenli 102 olarak bulunmustur. Bu ¢alismada
incelenen arastirma sayist 13 iken ¢alismada hesaplanan p <0.00 sonucunun p > 0.05 olmasi
yani analiz sonucunun anlamsiz hale gelmesi i¢in EB = 0.00 olan 102 arastirma daha

yapilmalidir.
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Tablo 5. Cinsiyetin Elestirel Diisiinme Uzerindeki Etkisine Iliskin Meta-Analiz

Bulgular
Kullanila Calis %95
; z - p- Q- p-
n ma EB Giiven 12 7
degeri  degeri degeri degeri
Model Sayisi Araligi
Sabit 0.119 - 43.79 7259 0.03
_ 13 0.178 5.891 0.000 0.000
Etki 0.237 1 7 2
Rastgele 0.068 -
] 13 0.186 3.097 0.002
Etkiler 0.303

Tablo 5 incelendiginde rastgele etkiler modeline gore genel etki biiyiikliigi degeri
0.186 olarak hesaplanmistir. Bu deger Cohen ve digerleri (2011)’nin etki biytikligi
siiflandirmasia gore ‘zayif’ diizeydedir. Bu verilerden yola ¢ikilarak caligma sonucunda
elde edilen tiim gercek etki biiytikliiklerinin ortalamasi sifirdan 6nemli seviyede farklilik (z
= 3.097 ve p = 0.002) gostermektedir. Bu durumda cinsiyetin etki biiyiikliigii bakimindan

elestirel diisiinme becerisini gelistirmede ‘zayy” diizeyde etkili oldugu soylenebilir.

Calismada heterojenligi degerlendirmek icin Oncelikle p degerine bakilmis ve p
degeri p = 0.00 oldugundan “calisma kapsaminda incelenen arastirmalarin tek bir etki
bilyiikligli degerini paylasmadigr” gozlenmistir (p <0.05). Bu sonu¢ incelenen 13

caligmanin etki biiytikliigii agisindan heterojenlik gosterdigini ifade etmektedir.

Meta-analiz ¢alismalarinda homojenligi belirlemek amaciyla yapilan Q istatistiginin
degeri 43.791 olarak bulunmustur. Bulunan bu deger X? dagilim tablosunda p = 0.05
anlamlilik seviyesinde 12 serbestlik derecesindeki Q(24) = 21.00 degerinden fazla
oldugundan c¢alismanin etki biyiikligli dagilimmin homojen bir yapida olmadig

gozlenmistir.

Heterojenligi hesaplamada kullanilan I2degeri I? = 72.597 bulunmustur. Bulunan bu
deger 72.597 seviyesinde heterojenligi ifade etmektedir. 12 degeri %75 heterojenlik
seviyesine yakin goriinmektedir. Ulasilan bu sonuglar (Q = 43.791, p < 0.05, I? = 72.597)
etki biiytikliigli degerlerinin heterojenlik gosterdigini ve rastgele etkiler modeli ile etki

biiytikliigii puanlarinin degerlendirilmesini gerektirmektedir.
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Moderator degisken analizi
Ortaokul 6grencilerinde elestirel diisiinme becerileri iizerinde etkisi arastirilan cinsiyet
degiskenine yonelik birlestirilmis etki biiyiikliigii heterojenliginin aydinlatilmasi adina dort
moderatér degiskene iliskin analiz yapilmistir. Moderator degiskenlere iliskin analiz

sonuglar1 sirasiyla sunulmustur.
Yaywn yili

Meta-analize dahil edilen arastirmalar, yaym yili moderatoriine gore, 2010-2019 yillarim
kapsayacak sekilde on gruba ayrilmistir. 2019 ve 2011 yillarinda yapilmis 3’er arastirma,
2015 yilinda yapilmis 2 arastirma, 2018, 2017, 2014, 2013 ve 2010 yillarinda yapilmis 1’er
aragtirma yayimn yili kapsaminda incelenmistir. Elestirel diisiinmeye iliskin yayin yilt

moderatoriiniin analiz sonuglar1 Tablo 6’da yer almaktadir.

Tablo 6. Elestirel Diisiinmeye Ait Yayin Yili Bulgular

%95 GA Heterojenlik

Yayin Ort.
Yih EB

=~

SE Alt Ust z P Q Sd p

2010 1 0.095 0.096 -0.092 0.282 0.995 0.320 0.000 0 1.000

0.428 0.074 0.284 0572 5.816 0.000
2011 3 0402 0.166 0.077 0.727 2427 0.015 9310 2 0.009

2013 1 0.412 0.132 0.154 0.670 3.313 0.002 0.000 0 1.000
2014 1 0.000 0.143 -0.281 0.281 0.000 1.000 0.000 0 1.000
0.168 0.058 0.055 0.281 2.915 0.004
201 2 4977 1 .02
015 0.158 0.129 -0.095 0.411 1.226 0.220 o 0.026
2017 1 -0.140 0.213 -0557 0.277 -0.657 0.511 0.000 0 1.000
2018 1 0.000 0.076 -0.150 0.150 0.002 0.998 0.000 0 1.000
0.169 0.070 0.032 0.306 2.418 0.016
2019 3 0.163 0.108 -0.049 0.375 1.504 0.133 4.132 2 0.094
Total
Within 19.079 5 0.002
Toal 50712 7 o001
Between

Tablo 6 incelendiginde yayin yili moderatorii i¢in calismalar aras1 varyans, istatistiksel
acidan anlamli bulunmustur (Q = 24.712, p < 0.05). Diger bir ifadeyle gruplar arasinda
homojenligin olmadig1 ve ortalama etki biiyiikliikleri arasinda fark oldugu goriilmiistiir.
2011 ve 2013 yillarinda yapilan ¢aligmalarin ortalama etki biiyiikligii puanlari diger yillarda
yapilan ¢aligmalara gére daha yiiksek ¢ikmistir. Yalnizca 2017 yilinda negatif yonli etki
biiyiikliigii puam elde edilen ¢aligma bulunmaktayken diger yillarda yapilan ¢alismalar i¢in

hesaplanan etki biiytikliigli degerlerinin pozitif yonlii oldugu goriilmiistiir.
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Model | S/ouby

Yagnwh Study name Statistics for each study Std diff in means and 95% CI
Stddiffin | Standard q ac -
e e Variance | Lower limit | Upper limit | ZValue pValue -1.00 050 0,00 050 1.00
2010,00 Bapoglu, 5. 0,095 0,096 0,009 0,092 0283 03995 0320 I
Fixed 2010,00 0,095 0,096 0,009 -0,092 0283 0,995 0320 I
Random 2010,00 0.095 0,096 0.009 -0.082 0283 0395 0320 —_1
2011.00 Agkgoz 0192 0119 0014 -0.042 0425 1610 0107 T
2011.00 Arslan, 5. 0676 [TA RN 0012 0,460 0893 6118 0.000 T—
201100 Yavuz Agl, 0,320 0173 0,032 -0,032 0&71 1.782 0,075
Fixed 2011,00 0,430 0,074 0,005 0,285 0574 5818 0,000 —
Random 2011.00 0,403 0166 0,028 0078 0729 2,428 0ms —_—
201300 Cadlayan 0413 0132 07 0155 0672 3133 0,002 —_—
Fixed 2013,00 0413 0132 07 0155 0672 3133 0,002 —_—
Random 2013,00 0413 0132 07 0155 0672 3133 0,002 —_—
2014,00 Gorlicll, E. 0016 0144 0021 0,266 0298 0113 0910 —_—
Fixed 2014,00 0016 0144 0021 -0.266 0298 0113 0910 B
Random 2014,00 0016 0144 0021 -0.266 0,298 0113 0910 e
201500 Bayinder, G. 0027 0,086 0.007 0141 0155 031 0.755 ——
201500 Kutlu 0285 0,078 0.006 0132 0438 3657 0.000 —
Fixed 201500 0168 0,058 0.003 0,055 0281 2815 0.004 —
Random 2015,00 0,158 0123 0m7y -0.095 0411 1.226 0,220 —_1
2017,00 Ozcan, 2. 0141 0215 0,046 -0.562 0273 0657 051
Fixed 2017.00 0141 0215 0,046 -0.562 0273 0657 0511
Random 2017.00 014 0215 0.048 -0.562 0279 -0.657 0sn
2018,00 Kugikbatm 0170 0077 0,006 0,020 0320 2219 0.026 ——
Fixed 2018,00 0170 0077 0006 0,020 0320 2219 0026 ——
Random 2018,00 0170 0077 0.006 0,020 0320 2219 0.026 —+—
2019,00 Bager, K. 0,090 0116 0013 0137 0316 0775 0439 —
2019,00 Yavuz, M. 0014 0138 001e 0,250 0278 0103 0918 [ a—
2018,00 Yildwm, K. 0.369 0117 0014 0140 0558 3158 0.002 —
Fixed 2018,00 0170 0,070 0.005 0032 0307 2419 0016 —
Random 2015,00 0163 0108 0012 -0.043 0376 1.504 0132 T

Sekil 8. Yayin yili moderatoriiniin orman grafigi

Sekil 8 incelendiginde 2011 yilinda yapilmis aragtirmalarda daha fazla heterojenlik

bulundugu sdylenebilir.
Yayin tiirii

Meta-analiz kapsaminda incelenen arastirmalar, yayin tiirli moderatdriine gore; makale, YL
ve DR tezi seklinde gruplanmistir. 1 aragtirma makale, 11 arastirma YL ve 1 arastirma DR
tezi yaym tirii agisindan incelenmistir. Tablo 7°de yayin tiirii moderatoriiniin analiz

sonuglart yer almaktadir.

Tablo 7. Elestirel Diisiinmeye Ait Yayin Tiirii Bulgular

%95 GA Heterojenlik
Yayin Ort. ..
Tiirii k EB SE Alt Ust 4 p Q Sd p
Makale o140 0213 ° 0277 - 0511 0000 0 1.000
' e gs57 0657 ' '
YL 0171 0031 0110 0233 5468 0.000
1 0184 0063 0060 0308 2908 0004 o34 100000
DR 1 0412 0132 0154 0670 3.133 0002 0000 0 1.000
Total
Wi 3834510 0000
Total

446 2 0.066
Between
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Tablo 7 incelendiginde yayin tiirii moderatorii i¢in ¢alismalar arasi varyans, istatistiksel

acidan anlamli bulunmamistir (Q = 5.446, p > 0.05). Diger bir ifadeyle gruplar arasi
dagilimin homojen oldugu ve ortalama etki biiylikliikleri arasinda fark olmadigi
gorilmistir. En yiikksek ve pozitif yonli etki biylkligiinin DR tezi tliriindeki
arastirmalarda oldugu; en diisiik ve negatif yonlii etki bliyiikliigliniin makale tliriindeki

arastirmalarda oldugu gozlenmistir.

Model yGa[_l,f::l:l.lﬁﬂ Study name Statistics for each study Std diff in means and 95% Cl
Sddifin | Standard |y oiance | Lowerlimit | Upperimt | Zvae | pae | 100 050 000 050 1.00
Doktora Caglayan 0413 0,132 0,m7 0,155 0672 3133 0,002 —_—
Fixed Doktora 0413 0132 0omz 0155 0672 3133 0,002 —_— T
Random  Doktora 0413 0132 omz 0,155 0872 3133 0,002 —_— T
Makale fzcan.z 0141 0215 0.046 -0.562 0273 -0.657 0511
Fixed Makale 0141 0215 0,048 -0.562 0273 -0.657 051
Random  Makale 0141 0215 0.046 -0.562 0279 -0.657 0511
Yuksek Agkgoz 0,192 0119 0,014 -0.042 0,425 1610 0,107 S
Yiksek Arslan, 5 0,676 0111 0.012 0.460 0,833 6.118 0.000 —
Yuksek Bage, K 0,030 0,116 0.0m3 0137 0,316 0,775 0,439 R
Yiksek Bapodlu, 5 0,095 0,096 0,003 -0,082 0,283 0,995 0,320 o
Yiksek Bayindr, G 0,027 0,086 0,007 0141 0195 02 0,755 s
Yuksek Garicu, E 0,06 0,144 0,021 -0,266 0,298 013 0910 R
Yiksek Kutlu 0,285 0,073 0,008 0132 0,438 3657 0,000 —
Yuksek Kuigukbatm 0,170 0,077 0,008 0,020 0,320 2,219 0,026 —
Yiksek Yavuz Agil, 0,320 0173 0,032 -0,032 0671 1,782 0,075
Yuksek Yavuz, M 0,014 0135 0ms -0,250 0,278 0,103 0918 —_—t
Yiksek Yildinm, K. 0,363 0117 0,014 0,140 0598 3158 0,002 —T
Fixed Yuksek 020 0,031 0,001 0133 0,262 6,402 0,000 -+
Random  ‘Yiksek 0,204 0,059 0,003 0,090 0,318 3502 0,000 ——

Sekil 9. Yayin tiirii moderatoriiniin orman grafigi
Sekil 9’a gore YL tezi tlirlinde yapilmis arastirmalarda heterojenlik diizeyinin daha cok
gbzlendigi sOylenebilir.
Sinif diizeyi
Meta-analize dahil edilen arastirmalar, sinif diizeyi moderatoriine gore; 5, 6, 7, 8. smif ve
karma diizey olarak gruplara ayrilmistir. 1 arastirma 5. sinif, 1 aragtirma 6. sinmif, 1 aragtirma
7. siif, 4 arastirma 8. sinif ve 6 aragtirma karma sinif diizeyinde yapilan arastirmalardan

secilmigtir. Elestirel diisiinmeye iliskin simif diizeyi moderatoriine ait bulgular Tablo 8’de

yer almaktadir.

Tablo 8. Elestirel Diigiinmeye Ait Sinif Diizeyi Bulgular

%95 GA Heterojenlik
f : ..
St Ot s At Ust z 0 Q sd p

k
Diizeyi EB

5 1 0.000 0.076 0 i50 0.150 0.002 0.998  0.000 0 1.000
6 1 0285 0.078 0.132 0437 3.657 0.000 0.000 0 1.000
7 1 0.014 0.134 0 2-49 0.277 0.103 0.918 0.000 0 1.000
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0348 0059 0232 0464 5887 0000
| * 0343 0136 0076 0609 2518 o012 %6 3 0001

21 6 v 0.145 0.084 0_({20 0310 1719 0.086 o
0156 0099 . 0350 1570 0.16

6,7ve8 3 0003 0069 _ .. 0139 008 0970 058 2 0768

7ve8 1 0368 0117 0140 0597 3158 0002 0000 O 1.000

V\T/?tth""i'n 17526 6  0.008

BeTtS\z'en 6.265 6  0.000

Tablo 8 incelendiginde smif diizeyi moderatorii i¢in calismalar arasi varyans,
istatistiksel a¢idan anlamli bulunmustur (Q = 26.265, p < 0.05). Diger bir ifadeyle gruplar
aras1 dagilimda homojenligin olmadig1 ve ortalama etki biiyiikliikleri arasinda fark oldugu
goriilmiistiir. En yliksek ve pozitif yonlii etki biiylikliigii degerinin 7 ve 8. siif diizeyinde
ogrencilerle gerceklestirilen arastirmalarda oldugu; en diisiik etki biiyiikliigii degerinin 5.

sinif diizeyindeki 6grencilerle gergeklestirilen arastirmada oldugu gozlenmistir.

Model Eg;:;?n? Study name Statistics for each study Std diff in means and 95% CI
S:fedaﬁs'" S’Z;fj‘f'd Variance | Lower limit | Upperlimit | ZValue | pValue -1.00 050 0,00 050 1.00
5.6,7ve 8 Bapadh, 5. 0035 0036 0003 0092 0283 0935 0320 —t—
5.6, 7ved Yavuzhgl, 0,320 0173 0032 0032 067 1,782 0075
Fixed 5.6, 7vel 0145 0,034 0007 0021 0310 177 0,036 T—
Random  5.5.7ve 8. 0,156 0,100 0010 -0.040 0352 1564 0118 T+
5.5mf  Kiigikbatm 0170 0077 0,008 0,020 0320 2213 0026 ——
Fixed 5. Sinf 0170 0077 0,008 0020 0320 2213 0026 ——
Random 5. Sinf 0170 0077 0,008 0,020 0,320 2219 0,026 ——
6.7ve8  Bayndr,G. 0,027 0,038 0007 0141 0135 03N 0,755 ——
6. 7ve8.  Goricii,E. 0,018 0144 0,021 0,266 0,238 0113 0810 —_—
6.7ve8 (OzcanZ. 0141 0215 0046 0562 0279 0857 051
Fised 6.7ve8. 0,007 0,070 0005 0130 0143 0,035 0.925 —_
Random 6,7 ve®. 0,007 0,070 0005 0130 0143 0,035 0.925 —_
B.5nf Kull 0.285 0,078 0.006 0132 0438 3657 0,000 —
Fined 6. Sinif 0285 0078 0,008 0132 0438 3657 0,000 ——
Random 6 Sinif 0,285 0078 0,006 0132 0438 3657 0,000 ——
7 ve 8. Sinf Yidim, K. 0,363 0117 0014 0,140 0598 3158 0002 —
Fired 7ve 8. Sinf 0,363 0117 0014 0140 0598 3158 0002 —
Random 7 ve 8. Sinif 0363 0117 0014 0.140 0598 3158 0002 —
7.9mf  Yavuz M. 0014 0135 0018 -0.250 0278 0103 0918 —_—
Fixed 7.5mf 0014 0135 0018 -0.250 0278 0103 0918 S
Random 7. Smnif 0014 0135 0ole 0250 0278 0,103 0918 _
B.Snf  Agkgaz 0132 0113 0014 0042 0,425 1610 0107 +—
B.Smf  Aslan,S. 0676 011 0012 0,480 0,833 6,118 0,000 +—
8.Snf  BajoL K. 0,030 0116 003 0137 0316 0.775 0.433 —
8.5nf  Caglayan 0.413 0132 0.017 0,155 0672 3133 0,002 e
Fised 8. Sinf 0.349 0,059 0,004 0.233 0,465 5,887 0,000 —_
Random 8 Sinif 0.344 0136 0.019 0,076 0611 2518 0,012 ———

Sekil 10. Swnif diizeyi moderatériiniin orman grafigi

Sekil 10 incelendiginde 8. smf diizeyi yapilmis arastirmalarda daha fazla

heterojenlik bulundugu séylenebilir.
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Orneklem Biiyiikliigii

Meta-analize dahil edilen arastirmalar, 6rneklem biiyiikliigi moderatoriine gore; 51-100,

101-500 ve 500> kisi araliginda olmak iizere {i¢ gruba ayrilmistir. 2 arastirma 51-100 kisi

araliginda, 8 arastirma 101-500 kisi araliginda ve 3 arastirma 500> kisi araliginda yapilan

arastirmalardan secilmistir. Elestirel diisiinmeye iliskin 6rneklem biiyiikliigli moderatoriiniin

analiz sonuglar1 Tablo 9°da yer almaktadir.

Tablo 9. Elestirel Diisiinmeye Ait Orneklem Biiyiikliigii Bulgular:

%95 GA Heterojenlik
Orneklem Ort. .
k SE Alt Ut Z p Q Sd p
Biiyiikliigii EB
51-100 2 0.037 0.101 ] 0.236 0.367 0.713 0897 1 0.344
0.162
0.266 0.043 0.181 0.352 6.130 0.000
101-500 8 26.404 7 0.000
0.262 0.086 0.093 0.430 3.048 0.002
0.107 0.046 0.017 0.197 2.329 0.020
500> 3 - 8.049 2 0.018
0.105 0.092 0.286 1.133 0.257
0.077
Total
o 35.350 10 0.000
Within
Total
8.441 2 0.015
Between

Tablo 9 incelendiginde Orneklem biiyiikliigii moderatorii i¢in c¢alismalar arasi

varyans, istatistiksel agidan anlamli bulunmustur (Q = 8.441, p < 0.05). Diger bir ifadeyle

gruplar aras1 dagilimda homojenligin olmadig1 ve ortalama etki biiyiikliikleri arasinda fark

oldugu goriilmiistiir. En yiiksek ve pozitif yonlii etki biiyiikliigii degerinin 101-500 kisi

araligindaki arastirmalarda; en diisiik etki biiyiikligi degerinin 51-100 kisi araligindaki

arastirmalarda oldugu gozlenmistir.
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Sekil 11. Orneklem biiyiikliigii moderatdriiniin orman grafigi

Model Err::ﬁ;ﬁ Study name Statistics for each study Std diff in means and 95% Cl
Stdditin | Standad |y iance | Lowerlimkt | Upperimt | ZVae | pVaue | 100 050 000 050 100
01500 Apkgsz 0192 oMs  0m4 0042 045 1610 0107 4
00500 Arslan, 5 0676 01 0m2 0460 0833 6118 0000 4+
101500 Bapog, § 00%  00% 0009 0082 0283 09% 0320 —4—
100500 Gadlapan 0413 013 0m7 0155 0§72 3133 002 _
100500 Gaicii, E 0016 0144 0021 0266 028 0113 0910 —_—
101500 YavuzAgl, 0320 0178 00 0032 0EM 1782 007
100500 Yavie M 0014 013 008 0250 0278 0103 0918 —_—t
101500 Yidom, K. 033 0117 004 0140 05\ 3158 0002 —1
Fied 101500 0263 004 0002 0183 034 G165 0000 —_
Random 101500 024 0085 0007 0097 0432 3095 0002 _
500> Bayndr, G 007 0o 0007 0141 015 031 075 ——
S00> Kutlu 0265 0078 0006 0132 0438 3657 000D ——
500> Kigikbam | 0170 0077 0006 0020 0320 2213 00% ——
Fued 500> 0163 0046 0002 0078 0253 3664 0000 —_
Random 500> 064 0073 0005 0021 0307 2252 002 ——
51100 BajoK 0os oM Om3 013 036 0775 0439 ——
51100 Ozean.Z 0141 0215 0ME 062 0279 087 0511
Fied 51100 008 02 000 012 0237 0370 07M —
Random 51100 0038 0102 0010 0162 0237 0370 07N ——

Sekil 11 incelendiginde, 51-100 kisi araliginda yapilmis arastirmalarda daha fazla

heterojenlik bulundugu sdylenebilir.
Tartisma, Sonuc ve Oneriler

Bu bélimde arasgtirma bulgulari ortaya konulmus, degerlendirilmis ve yorumlanmustir.
Makaleler ve tezler calismada belirlenen kriterlere uygun olarak sunulmustur. Bu

arastirmalar 2010-2019 yillar1 arasinda yayinlanan bilimsel arastirmalardan se¢ilmistir.

Calismanin birinci alt problemine iliskin yapilan analizler dogrultusunda;
Ogrencilerin elestirel diisiinme becerisi lizerinde farkli model ve yaklagimlarin giiclii
diizeyde ve pozitif yonli etkilerinin oldugu sonucuna ulasilmistir. Ortaokul 6grencileri ile
yapilan elestirel diistinmeye yonelik veri iceren 25 arastirma, calismaya dahil edilmistir. Bu
aragtirmalara yonelik en yiiksek degerlerin 2010 ve 2018 yillarinda, Tiirk¢e dilinde, yiiksek
lisans tez caligmast seklinde, yayimmlanmamis ve kalicilik testi yapilmamis tiirde,
cogunlugunun Istanbul ili, kent merkezinde, devlet okullarinda, cogunlukla 5. sif
diizeyindeki 6grencilerle, 51-100 kisi aras1 6rneklem biiyiikliigii ile deney ve kontrol grubu
orneklem biiylikliikklerinin esit oldugu caligmalara ait oldugu belirlenmistir. Toplam
orneklem biyiikliigii 1.656 kisiden olusan 25 arastirmaya yonelik 25 etki biiyiikligi
hesaplanmistir. Hesaplanan 9 etki biiyiikliigiinde istatistiksel agidan anlamli bir farklilik
bulunmazken (p > 0.05), 14 etki biiyiikliigiinde istatistiksel agidan anlamli fark oldugu
belirlenmistir (p < 0.05).

Calismada heterojeniteyi tespit etmek amaciyla yapilan (Q ve I? ) analizler

sonucunda; meta-analiz kapmasinda incelenen arastirmalar igin yiiksek diizeyde
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heterojenligin oldugu tespit edilmistir. Dagilim yiiksek diizeyde heterojenlik gdsterdiginden

calisgmada model olarak rastgele etkiler modeli tercih edilmistir. Buna gore, elestirel
diisiinme lehine (EB = 1.044’lik) pozitif yonlii ve istatistiki agidan anlamli (p <0.05) bir etki
bliyiikliigii  belirlenmistir. Hesaplanan deger Cohen (1977)’in  etki biiytkligi
siiflandirmasina gore ‘genis’ diizeydeyken, Cohen ve digerleri (2011)’nin etki biliyiikligi

siiflandirmasina gore ise ‘gliglii’ diizeydedir.

Elde edilen bu sonuglar birlikte degerlendirildigine uygulanan farkli yontem ve
yaklagimlarin  6grencilerin  elestirel diisiinme becerilerine yonelik etki biylkligi
puanlarinda 6nemli bir farkin oldugunu gostermektedir. Diger bir ifadeyle ortalama etKi
bliytikliigii pozitif yonlii ¢iktigindan yapilan g¢alismalarin elestirel diistinmeye etkisinin
incelendigi diger yontem/uygulama/egitimlere (kontrol gruplarinda uygulanan g¢alismalara)
gore elestirel diisiinme becerisinin gelistirilmesinde/ kazandirilmasinda daha etkili oldugu
sOylenebilir. Calismadan  elde edilen  bu sonug elestirel diistinmenin
ogretilebilir/gelistirilebilir bir beceri oldugu ve egitim programlarinda yer verilmesi
gerektigi goriist ile oOrtiismektedir (Akbryik ve Seferoglu, 2002; Akinoglu, 2001; Ennis,
1962; Halpern, 2013; Ten Dam ve Volman, 2004). Bu sonug, dgrencilerin seviyelerine
uygun olarak hazirlanan programlar sayesinde ve gerekli diizenlemeler yapildiginda
ogrencilerin elestirel diisiinme becerilerinin giiclii diizeyde gelistigini gostermistir. Polat
(2015)’mm calismasinda da mevcut Ogretim programlari Ogrencilerin elestirel diislinme
becerilerini gelistirmede yeterli bulunmustur. Ozellikle sorgulama ve probleme dayali
ogretim yontemlerine sinif i¢i uygulamalarda yer verilmesinin bireylerde elestirel diisiinme
becerisini gelistirmede etkili oldugu belirtilmistir (Ghaemi ve Mirsaeed, 2017; Hatteberg,
2014).

Caligsmada, hesaplanan etki biiyiikliigiinii agiklayabilecek yayin yili, yayin tiirii, sinif
diizeyi ve calisgma grubu oOrneklem biyiikliigiine iliskin moderatér degisken analizi
yapilmistir. Yapilan analizler sonucunda moderator degiskenlerin genel etki biiytikliigiinii

etkilemedigi goriilmiistiir.

Caligmanin ikinci alt problemine iligskin yapilan analizler dogrultusunda; cinsiyetin
elestirel diisiinme becerisi lizerinde zayif diizeyde ve pozitif yonlii etkili oldugu sonucuna
ulasgilmistir. Ortaokul Ogrencileri ile elestirel diisiinme {izerinde yapilan ve cinsiyet
degiskenine iliskin veri igeren 13 arastirma, calismaya dahil edilmistir. Bu arastirmalara
yonelik en yiiksek degerlerin 2011 ve 2019 yillarinda, Tiirkge dilinde, yayimlanmamis

yiiksek lisans tez calismasi tiiriinde, ¢ogunlugunun Istanbul ili ve ilgelerinde, devlet
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okullarinda, rapor edilmeyen 6rneklem yontemleri ile cogunlukla farkli sinif diizeylerindeki

ogrencilerle (karma sekilde), 101-500 kisi arasi drneklem biiyiikliiglinde arastirmalara ait
oldugu belirlenmistir. Toplam orneklem biiyiikliigii 4.444 kisiden olusan 13 arastirmaya
yonelik, 13 etki biiyiikliigii degeri elde edilmistir. Hesaplanan 9 etki biiytikliigli degerinde
anlamli bir farklilik (p > 0.05) gbézlenmezken; 4 etki biiyiikligi degerinde anlamli fark (p <
0.05) oldugu belirlenmistir.

Calismada heterojeniteyi tespit etmek amaciyla yapilan (Q ve ) analiz sonucu meta-
analiz kapmasinda incelenen arastirmalar i¢in diisiik diizeyde heterojenligin bulundugu
tespit edilmistir. Heterojenlik analizine gore dagilim diisiik diizeyde de olsa heterojenlik
gosterdiginden calismada model olarak rastgele etkiler modeli tercih edilmistir. Buna gore
caligmada elestirel diisiinme becerisi cinsiyet lehine (EB = 0.186) pozitif yonli ve anlaml
bir etki biiylikliigli degeri belirlenmistir. Bu deger Cohen ve digerleri (2011)’nin etki
biiytikliigii siniflandirmasina gore ‘zayif® diizeydedir. Bu durumda cinsiyetin etki biiytikligi
bakimindan elestirel diisiinme becerisini gelistirmede ‘zayif’ diizeyde etkili oldugu

sOylenebilir.

Literatiirdeki aragtirmalar incelendiginde 6grencilerin elestirel diisiinme puanlarinda
cinsiyet acisindan farklilik gbézlenmeyen ve yapilan bu c¢alismanin sonuglariyla paralellik
gosteren arastirmalar bulunmaktadir (Bagheri ve Ghanizadeh, 2016; Ozcan, 2017). Colak,
Tiirkkas Anasiz, Yorulmaz ve Duman (2019)’min 6gretmen adaylarinin elestirel beceri
diizeylerine iliskin yaptiklar1 c¢alismada da cinsiyetin katilimcilarin elestirel diisiinme
egilimleri tlizerindeki etki biiyiikligii degeri EB = 0.028 olarak hesaplanmistir. Bu deger,
cinsiyet degiskeni acisindan etkinin ¢ok diisiik diizeyde oldugunu gostermektedir. Yapilan
caligmanin sonuglarindan farkli olarak 6grencilerin elestirel diisiinme becerilerinin cinsiyet
degiskenine gore anlaml bir farklilik gosterdigini ortaya koyan arastirmalar da mevcuttur.
Bahsedilen arastirmalarda cinsiyet farkliligin kadin katilimcilarin lehine oldugu goriilmiistiir
(Ay ve Akgol, 2008; Evren, 2012; Rudd, Baker ve Hoover, 2000; Shubina ve Kulakli, 2019;
Walsh ve Hardy, 1999; Zetriuslita, Ariawan ve Nufus, 2016).

Ortaokul 6grencilerinin elestirel diisiinme becerileri iizerinde etkisi arastirilan tarama
modelindeki arastirmalarin heterojen dagilim gostermesinde etkisi arastirilan moderator

degisken analizleri sonucunda:

Arastirmalarin yayin yili moderatorii i¢in gruplarin ortalama etki biiytikliigii puanlar
istatistiksel agidan anlamli bulunmus (p < 0.05) yani ortalama etki biiyiikliikleri arasinda

fark oldugu goriilmiistiir. Arastirmalarin ortalama etki biiyiikligii degerlerine bakildiginda
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en diisiik etki biiytikliigli degerinin 2017 yilinda (EB = -0.140) negatif yonlii oldugu ve en

biiyiik etki biiytikliigli degerinin 2011 yilinda (EB = 0.428 - 0.402) pozitif yonlii oldugu
belirlenmistir. Bu sonu¢ 2011 yilinda arastirmacilarin elestirel diisiinme alanina daha fazla

yoneldigini géstermektedir.

Aragtirmalarin yayin tiirii moderatorii i¢in gruplarin ortalama etki biiyiikliigii puanlari
istatistiksel agidan anlamli bulunmamis (p > 0.05) yani ortalama etki biiyiikliikleri arasinda
fark olmadig1 goriilmiistiir. Arastirmalarin ortalama etki biiyiikligii degerlerine bakildiginda
en diisiik etki bliyiikliigii degerinin makale tiiriinde (EB = -0.140) ve negatif yonlii oldugu ve
en biiytik etki bliyiikliigii degerinin ise DR tezi tliriinde (EB = 0.412) oldugu belirlenmistir.
Bu sonug elestirel diisiinmenin iizerinde detayli ¢alisma ve aragtirma yapmay1 gerektiren bir
konu alant olmasmna baglh olarak doktora diizeyinde daha c¢ok calisildigini

diistindiirmektedir.

Arastirmalarin  yapildigi simif diizeyi moderatorii igin gruplarin ortalama etki
bliytikliigii puanlart istatistiksel agidan anlamli bulunmus ( p < 0.05) yani ortalama etki
biiytikliikleri arasinda fark oldugu goriilmistlir. Aragtirmalarin ortalama etki buyukIigi
degerlerine bakildiginda en diisiik etki biiyiikliigli degerinin 5. sinif diizeyinde (EB = 0.000)
oldugu, en yiiksek etki biiytikliigii degerinin 7 ve 8. siif diizeyinde (EB = 0.368) ve pozitif
yonlii oldugu belirlenmistir. 7 ve 8. sinif 6grencilerinin elestirel diistinme diizeylerinin diger
siif diizeyindeki 6grencilerden daha yiiksek olmasinin sebebi Ggrencilerin ortadgretim
sinavlarma hazirlanirken 6gretmenlerinden ve ebeveynlerinden daha fazla destek gérmeleri
olabilir. 5. smif 6grencilerinin elestirel diisiinme diizeylerinin diger sinif diizeylerindeki
ogrencilerden daha diisiik ¢ikmasmnin nedeni ise ilkokulun ardindan yeni bir egitim
kademesine bagslamalarina bagli olarak alisma ve uyum silirecinde olmalarindan
kaynaklaniyor olabilir. Literatiir incelendiginde yapilan caligmalarda da sif diizeyi ile
elestirel diisiinme becerisinin paralel sekilde arttigin1 gosteren arastirmalar mevcuttur. Demir
(2006) ve Bayindir (2015)’1n calisma sonugclari ile yapilan bu ¢alismanin sonuglar paralellik
gostermektedir. Ozcan (2017) nin yapmus oldugu calismada elestirel diisinme becerisinin alt
boyutlarinda 8. sinif dgrencilerinin lehine farklilik bulunmustur. Ay ve Akg6l (2008)’{in
lisede 0grenim goren Ogrenciler ile yiiriittiigli arastirmada da elestirel diislinme giiciliniin
siif diizeyi ile birlikte artis gosterdigi yalnizca lise 2. sinif 6grencilerinin elestirel diisiinme
giiciinde, giic kayb1 yasandigi ve bunun nedeni olarak Ogrencilerin bdliim/alan tercihi
yaparak branglagsmaya baslamasi gosterilmistir. Bu ¢alismada ise 6grencilerin sinif diizeyleri

ile birlikte elestirel diisiinme becerisinin yasla ve deneyim kazanmayla iliskili olarak artis
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gosterdigi diisiiniilmektedir. Bu calismanin sonuglarindan farkli olarak 6grencilerin elestirel

diistinme becerileri ile sinif diizeyi moderatoriine gore anlamli bir farklilik gostermedigini
ortaya koyan arastirmalar da bulunmaktadir (Evren, 2012). Colak ve digerleri (2019)’nin
ogretmen adaylariin elestirel beceri diizeyleri iizerine yaptiklari calismada sinif diizeyinin
elestirel diisiinme egilimleri tizerindeki etki biiyiikliigii degeri 0.052 olarak hesaplanmustir.
Hesaplanan etki degeri, sinif moderatorii agisindan bu etkinin ¢ok diisiik diizeyde oldugunu

gostermektedir.

Aragtirmalarin  6rneklem biiylikliigli moderatorii i¢in gruplarin ortalama etki
biiyiikliigii puanlar istatistiksel agidan anlamli bulunmus (p < 0.05) yani ortalama etki
biiytikliikleri arasinda fark oldugu goriilmistiir. Aragtirmalarin ortalama etki biiylikligi
degerlerine bakildiginda en diisiik etki biiytikliigiiniin 51-100 kisi araliginda (EB = 0.037) ve
en yiiksek etki biiyiikliglintin 101-500 kisi araliginda (EB = 0.266 - 0.262) oldugu
belirlenmistir. Bu sonug arastirmacilarin giivenilir sonuclar elde etmek i¢in daha kalabalik

gruplarla ¢alismak istemesinden kaynakli oldugu diistiniilmektedir.

Yapilan meta-analiz c¢alismasinin sonuglar1 genel olarak degerlendirildiginde;
ogrencilerin elestirel diisiinme becerilerini gelistirmeye yonelik uygulanan yontem ve
yaklagimlarin 6grencilerin elestirel diisiinme becerileni gelistirmede oldukga etkili oldugu;
cinsiyetin ise 6grencilerin elestirel diisiinme becerilerini gelistirmede c¢ok diisiik diizeyde
etkili oldugu goriilmiistiir. Yayin yili, simif diizeyi ve 6rneklem biiytikliigli moderatorlerinin
caligmalar arasindaki varyansi etkiledigi ve yaym tiiri moderatoriiniin ise caligmalar
arasindaki varyansi etkilemedigi belirlenmistir. Bu veriler dogrultusunda, bireylere
cocukluktan itibaren yas ve gelisim seviyesine uygun sekilde elestirel diistinme becerilerini
gelistirecek ortamlar saglandiginda ve rehberlik yapildiginda elestirel diisiinme becerilerinin

gelistirilmesinin yiiksek diizeyde miimkiin oldugu goriilmiistiir (Tozduman Yarali, 2019;
Yang, 2012).

Calismadan elde edilen veriler dogrultusunda arastirmanin bu bdliimiinde
aragtirmacilara ve uygulayicilara yonelik Oneriler gelistirilmis ve bu Oneriler asagida

sunulmustur.

. Calisma sonucunda elestirel diistinmeye iliskin etki biiyiikliigli degerinin en diisiik 5.
siif diizeyinde ve en yliksek 7 ve 8. smif diizeyinde oldugu gozlenmistir. Bu nedenle 5.
siif diizeyindeki 6grencilerin elestirel diisiinme becerilerini gelistirmeleri acisindan daha

fazla desteklemek i¢in Ogretim programlarinda elestirel diisinme becerilerinin
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gelistirilmesini  saglayacak daha fazla igerik ve etkinlige yer verilerek programlarin

nitelikleri artirilabilir..

. Incelenen arastirmalarda ortaokul dgrencilerinin elestirel diisiinme becerine etkisi
incelenmek istenen anne egitim durumu, baba egitim durumu, 6grencilerin siif diizeyi ve
okul tiirii degiskenlerine iliskin gerekli istatistiki veriler (n, X ve Std) yer almadigindan
belirtilen degigkenlere yonelik ileri diizey analizler yapilamamistir. Gelecek yillarda elestirel
diisiinme becerisine yonelik yapilacak calismaya sayisindaki artis dogrultusunda yeniden
arastirma yapilabilir. Ayni degiskenler farkli kademelerdeki ogrenciler ile yapilacak

yayinlarda ele alinabilir.

. Calismadan elde edilen sonuglarin nedenlerini belirlemeye yonelik ortaokul

ogrencileri ile nitel bir ¢alisma yiiriitiilerek sonuglar karsilastirilabilir.

. Ortaokul 6grencileri ile yapilan yurt dis1 arastirmalar1 {izerine meta-analiz ¢aligsmasi

yapilarak yurti¢i-yurtdisi karsilagtirmasi yapilabilir.

. Elestirel diisiinme becerisi disinda diger diisiinme becerilerine yonelik (yaratici,

yansitici vs.) meta-analiz ¢alismalart yapilabilir.

Etik Kurul Izin Bilgisi: Bu arastirma Marmara Universitesi Egitim Bilimleri Enstitiisii
Arastirma ve Yayin Etik Kurulunun 26 Subat 2021 tarihli 2021-2-7 sayili karart ile alinan

izinle yiiriitiilmuistiir.
Yazar Cikar Catismasi Bilgisi: Yazarlarin beyan edecegi bir ¢ikar ¢catismast yoktur.

Yazar Katkisi: Yazarlarin makaleye katkist esit diizeydedir.



32 E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022

Kaynakc¢a

Acar, S. (2010). [lkogretim sosyal bilgiler dersinde gézlem gezisi uygulamasinin
ogrencilerin  elestirel diisiinme becerisine ve ¢evre duyarliligina etkisi.
(Yayimlanmamis yiiksek lisans tezi [Unpublished master's thesis]). Canakkale
Onsekiz Mart Universitesi Sosyal Bilimler Enstitiisii, Canakkale.

Acikgdz Ayranci, S. (2011). ilkdgretim Ogrencilerinin elestirel diisiinme becerileriyle
matematik basarilar1 arasindaki iliski. (Yayimmlanmamis yiliksek lisans tezi
[Unpublished master's thesis]). Ankara Universitesi Egitim Bilimleri Enstitiisii,

Ankara.

Akbiyik, C. ve Seferoglu, S. S. (2002). Elestirel diisiinme egilimleri ve akademik basari.
Cukurova Universitesi Egitim Fakiiltesi Dergisi, 3(32), 90-99.

Akgdz, S., Ercan, I. ve Kan, 1. (2004). Meta-analizi. Uludag Universitesi Tip Fakiiltesi
Dergisi, 30(2), 107-112.

Akinoglu, O. (2001). Elestirel diisiinme becerilerini temel alan fen bilgisi ogretiminin
ogrenme tirtinlerine etkisi. (Yayimlanmamis doktora tezi [Unpublished doctoral

dissertation]). Hacettepe Universitesi Sosyal Bilimler Enstitiisii, Ankara.

Alp, G. (2019). Scratch programi ile web destekli igbirlikli 6grenme yonteminin ilkokul 5.
sinif ogrencilerinin kavramsal anlama diizeylerine ve elestirel diisiinme becerilerine
etkisi. (Yayimlanmamis yiiksek lisans tezi [Unpublished master's thesis]). Uludag

Universitesi Egitim Bilimleri Enstitiisii, Bursa.

Alsaleh, N. J. (2020). Teaching critical thinking skills: Literature review. Turkish Online
Journal of Educational Technology-TOJET, 19(1), 21-39.

Amanvermez Incirkus, F. (2018). Bilissel farkindalik stratejilerinin okudugunu anlama ve
elestirel diisiinmeye etkisi. (Yaymmlanmamis doktora tezi [Unpublished doctoral

dissertation]). Marmara Universitesi Egitim Bilimleri Enstitiisii, Istanbul.

Arslan, S. (2011). Cevre egitiminin elestirel diisiinme ve ¢evresel tutum iizerine etkisi
(Sakarya Il Ornegi). (Yayimlanmamis yiiksek lisans tezi [Unpublished master's

thesis]). Sakarya Universitesi Sosyal Bilimler Enstitiisii, Sakarya.

Ay, S. (20006). Elestirel diisiinme giicii, anne babanin 6grenim durumu ve ailenin aylik geliri.

Abant Izzet Baysal Universitesi Egitim Fakiiltesi Dergisi, 6(2).



E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022 33
Ay, S. ve Akgol, H. (2008). Elestirel diisiinme giicii ile cinsiyet, yas ve sif diizeyi.

Kuramsal Egitimbilim Dergisi, 1(2).

Babaoglu, H. M. (2018). 5. sumuf Ingilizce dersinde allosterik Ogrenme modelinin
ogrencilerin elestirel diigiinme ve problem ¢ozmeye yonelik yansitici diisiinme
becerilerine etkisi. (Yayimmlanmamis yiiksek lisans tezi [Unpublished master's

thesis]). Siirt Universitesi Sosyal Bilimler Enstitiisii, Siirt.

Babur, A. (2010). Bolu Gazipasa Ilkégretim Okulu 5. sinif bilisim teknolojileri dersinde ag
glinliigii ortaminda “Yaywmciliga Baglyyorum” iinitesinin islenmesinin elestirel
diistinmeye, kaliciliga ve akademik basariya etkisi. (Yaymmlanmamis yiiksek lisans
tezi [Unpublished master's thesis]). Gazi Universitesi Egitim Bilimleri Enstitiisii,
Ankara.

Bagheri, F., & Ghanizadeh, A. (2016). Critical thinking and gender differences in academic
self-regulation in higher education. Journal of Applied Linguistics and Language
Research, 3(3), 133-145.

Bagci, K. (2019). Ortaokul ogrencilerinin elestirel diisiinme becerileri ile gorsel sanatlar
dersi basarilar: arasindaki iliski. (Yayimlanmamis yiiksek lisans tezi [Unpublished

master's thesis]). Atatiirk Universitesi Egitim Bilimleri Enstitiisii, Erzurum.

Balta, E. E. (2011). Waldmann Modeli ile yapilan metin 6gretiminin 8. sunif ogrencilerinin
okudugunu anlama, elestirel diisiinme ve yaratici diisiinme becerilerine etkisinin
incelenmesi. (Yayimlanmamis doktora tezi [Unpublished doctoral dissertation]).

Firat Universitesi Egitim Bilimleri Enstitiisii, Elaz1g.

Bapoglu, S. S. (2014). Ustiin ve normal c¢ocuklarin yaratict ve elestirel diisiinme
diizeylerinin incelenmesi. (Yayimlanmamis yliksek lisans tezi [Unpublished master's

thesis]). Istanbul Universitesi Sosyal Bilimler Esntitiisii, Istanbul.

Baron, R. M., & Kenny, D. A. (1986). The moderator—mediator variable distinction in social
psychological research: Conceptual, strategic, and statistical considerations. Journal
of Personality and Social Psychology, 51(6), 1173.

Bayindir, G. (2015). Critical thinking dispositions of primary school secondary stage
students. (Yayimlanmamis yiiksek lisans tezi [Unpublished master's thesis]). Ahi

Evran Universitesi Sosyal Bilimler Enstitiisii, Kirsehir.



34 E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022
Baysal, Z. N., Arkan, K. ve Yildirim, A. (2010). Preservice elementary teachers’ perceptions

of their self-efficacy in teaching thinking skills. Procedia-Social and Behavioral
Sciences, 2(2), 4250-4254.

Becker, L. A. (2000). Effect size (ES).

Beyer, B. K. (1988). Developing a scope and sequence for thinking skills instruction.
Educational Leadership, 45(7), 26-30.

Boisvert, Jacques (1999), La formation de la pensée critique. Théorie et pratique, Saint-
Laurent (Québec), Editions du Renouveau Pédagogique, Collection “L’école en

mouvement”, p. 152,

Borenstein, M., Hedges, L. V., Higgins, J. P., & Rothstein, H. R. (2009). Introduction to
meta-analysis. United Kingdom: Wiley.

Bozkurt, E. (2010). [ikogretim 5. sinif fen ve teknoloji dersi “maddenin degisimi ve
taminmasi” tinitesinde gazetelerden yararlanilarak hazirlanan ders etkinliklerinin
tutum, basari ve elestirel diigiinme becerilerine etkisi. (Yayimlanmamis yiiksek lisans
tezi [Unpublished master's thesis]). Kocaeli Universitesi Fen Bilimleri Enstitiisii,

Kocaeli.

Biiyiikoztiirk, S., Kilic Cakmak, E., Akgiin, O., Karadeniz, S. ve Demirel, F. (2012).

Bilimsel arastirma yontemleri. Ankara: Pegem Akademi.

Cohen, J. (1977). Statistical power analysis for the behavioral sciences. Hilsdale. NJ:

Lawrence Earlbaum Associates.

Cohen, L., Manion, L., & Morrison, K. (2011). Research methods in education. New York:
Routledge Falmer.

Cutright, M.(2003). Critical thinking assessment: challenges and options. policy center on
the first year of college, Ohio University. Retrieved (January 6, 2006) from the
World Wide Web: http://www.brevard.edu/fyc/listserv/remarks/cutright2.htm

Caglayan Oztiirk, C. (2013). [lkogretim sekizinci sinif 6grencilerinin bilimsel siire¢, elestirel
diisiinme ve yaratict diisiinme becerileri arasindaki iliskinin incelenmesi.
(Yayimlanmamis doktora tezi [Unpublished doctoral dissertation]). Gazi Universitesi

Egitim Bilimleri Enstitiisii, Ankara.


http://www.brevard.edu/fyc/listserv/remarks/cutright2.htm

E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022 35
Cavumirza, E. (2018). Model ile fen dgretiminin 8. suf ogrencilerinin basarilarina,

elestirel diisiinme egilimlerine, tutumlarina ve kavram ogrenmelerine etkisi.
(Yayimmlanmamis yiiksek lisans tezi [Unpublished master's thesis]). Sakarya

Universitesi Egitim Bilimleri Enstitiisii, Sakarya.

Colak, 1., Tiirkkas Anasiz, B., Yorulmaz, Y. I. ve Duman, A. (2019). Ogretmen adaylarinin
elestirel diisiinme egilimlerine cinsiyet, sinif diizeyi, anne ve baba egitim durumu
degiskenlerinin etkisinin incelenmesi: Bir meta analiz ¢alismasi. e-Uluslararasi

Egitim Arastirmalar: Dergisi, 10(1), 67-86. doi:10.19160/ijer.541861

Demir, M. K. (2006). Ilkdgretim dordiincii ve besinci smif dgrencilerinin sosyal bilgiler
derslerinde elestirel diistinme diizeylerinin ¢esitli degiskenler agisindan incelenmesi.

Gazi Universitesi Gazi Egitim Fakiiltesi Dergisi, 26(3), 155-170.

Demirkaya, H. ve Cakar, E. (2012). ilkdgretim yedinci sinif grencilerinin elestirel diigiinme

becerilerinin degiskenlere gore incelenmesi. Ege Egitim Dergisi, 13(2), 33-49.

Dilmag, S. ve Dilmag, O. (2020). Gorsel sanatlar dersinde yaratict drama ydnteminin
ogrencilerin elestirel diisiinme becelerilerine etkisi. Yaratict Drama Dergisi, 15(1),

85- 100.

Dogan, U. (2015). Ortaokul égrencilerinde bilgisayar oyunu gelistirme  siirecinin
ogrencilerin elestirel diisiinme becerilerine ve algoritma bagarilarina etkisi.
(Yayimlanmamis yliksek lisans tezi [Unpublished master's thesis]). Yildiz Teknik

Universitesi Fen Bilimleri Enstitiisii, Istanbul.

Durlak, J. A. (1995). Understanding meta-analysis. In L. G. Grimm, & P. R. Yarnold
(Eds.), Reading and understanding multivariate statistics (p. 319-352). Washington:
American Psychological Association.

Egmir, E. (2016). Elestirel diisiinme becerisi oOgretim programimin hazirlanmast,
uygulanmast ve degerlendirilmesi. (Yayimlanmamis doktora tezi [Unpublished
doctoral dissertation]). Afyon Kocatepe Universitesi Sosyal Bilimler Enstitiisii,
Afyonkarahisar.

Ellis, P. D. (2010). The essential guide to effect sizes: Statistical power, meta-analysis, and

the interpretation of research results. New York: Cambridge University Press.

Eminoglu Kiiciiktepe, S. ve Yildiz, N. (2016). Gender effects on curriculum elements based

on mathematics and science and technology teachers' opinions: A meta-analysis for



36 E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022
Turkish studies. Journal of Education and Training Studies, 4(5), 196-204.

doi:10.11114/jets.v4i5.1519

Ennis, R. H. (1962). A concept of critical thinking. Harvard Educational Review, 32(1), 81—
111.

Ennis, R. H. (1991). Critical thinking: A streamlined conception. Teaching philosophy,
14(1), 5-24.

Erdogan, S. (2011). Meta analizinde heterojenligin saptanmasinda kullanilan yéntemlerin
simiilasyon teknigi ile karsilastiriimasi. (Yayimlanmamis doktora tezi [Unpublished

doctoral dissertation]). Mersin Universitesi Saglik Bilimleri Enstitiisii, Mersin.

Erktin, E. (2002). Ilkdgretimde diisiinme becerilerinin gelistirilmesi. M. U. Atatiirk Egitim
Fakiiltesi Egitim Bilimleri Dergisi, 16. 61-70.

Essizoglu, G. (2013). Sosyal bilgiler ogretiminde proje tabanli 6grenmenin iistiin zihin
diizeyindeki ogrencilerin erisilerine, yaratici ve elestirel diisiinme diizeylerine etkisi.
(Yayimlanmamis yiiksek lisans tezi [Unpublished master's thesis]). Istanbul

Universitesi Sosyal Bilimler Enstitiisii, Istanbul.

Evren, B. (2012). Fen ve teknoloji d&gretiminde sorgulayici dgrenme  yaklagiminin
ogrencilerin sahip olduklar: elestirel diisiinme egilim diizeylerine ve fen ve teknoloji
dersine yonelik tutumlarina etkisi. (Yayimlanmamis yiiksek lisans tezi [Unpublished

master's thesis]). Adnan Menderes Universitesi Fen Bilimleri Enstitiisii, Aydin.
Fisher, A. (2011). Critical Thinking: An Introduction. UK: Cambridge University Press

Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2006). How to design and evaluate research

in education. New York: McGraw-Hill.

Ghaemi, F., & Mirsaeed, S. J. G. (2017). The impact of inquiry-based learning approach on
critical thinking skill of EFL students. EFL Journal, 2(2), 89-102.

Glass, G. V. (1976). Primary, secondary, and meta-analysis of research. Educational
Researcher, 5(10), 3-8.

Goriicti, E. (2014). Altinci, yedinci ve sekizinci sinif ogrencilerinin okuma aliskanliklar ile
elestirel diisiinme becerileri arasindaki iligkinin incelenmesi. (Yayimlanmamis
yiiksek lisans tezi [Unpublished master's thesis]). Yeditepe Universitesi Sosyal

Bilimler Enstitiisii, Istanbul.



E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022 37
Gruber, S. ve Boreen, J. (2003). Teaching critical thinking: Using experience to promote

learning in middle school and college students. Teachers and Teaching, 9(1), 5-19.

Halpern, D. F. (2013). Thought and knowledge: An introduction to critical thinking. New
York: Psychology Press.

Hartung, J., Knapp, G., & Sinha, B. K. (2011). Statistical meta-analysis with applications.
New Jersey: Wiley.

Hatteberg, K. L. (2014). Building investigative skills and critical thinking for middle school
students through inquiry based science lessons. Unpublished master's thesis,

California State University Monterey Bay, USA.

Hedges, L. V., & Olkin, I. (2014). Statistical methods for meta-analysis. Orlondo, Florida:

Academic Press.

Higgins, J. P., & Thompson, S. G. (2002). Quantifying heterogeneity in a meta-analysis.
Statistics in Medicine, 21(11), 1539-1558.

Huedo-Medina, T. B., Sanchez-Meca, J., Marin-Martinez, F., & Botella, J. (2006).
Assessing heterogeneity in meta-analysis: Q statistic or I*> index? Psychological
methods, 11(2), 193.

Hunter, J. E., & Schmidt, F. L. (2004). Methods of meta-analysis: Correcting error and bias

in research findings. USA: Sage Peblications.

Ibrahimoglu, Z. (2010). 6. Sinif sosyal bilgiler dersinde érnek olay kullanimimin égrencilerin
akademik basar: derse karsi tutum ve elestirel diisiinme becerileri tizerine etkileri.
(Yayimmlanmamis yiiksek lisans tezi [Unpublished master's thesis]). Marmara

Universitesi Egitim Bilimleri Enstitiisii, Istanbul.

Kablan, Z., Topan, B. ve Erkan, B. (2013). Sinif i¢i 6gretimde materyal kullaniminin
etkililik diizeyi: Bir meta-analiz ¢alismasi. Kuram ve Uygulamada Egitim Bilimleri,

13(3), 1629-1644.

Kacar, T. ve Cakmak, Z. (2020). Sosyal bilgiler dersinde sorgulamaya dayali 6gretimin
Ogrencilerin ders basarisina, elestirel diistinme becerilerine ve O6grenmenin

kaliciligina etkisi. Elektronik Sosyal Bilimler Dergisi, 19(76), 1651-1672.



38 E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022
Kalog, R. (2005). Orta égretim kurumu o68rencilerinin elestirel diisiinme becerileri ve

elestirel diisiinme becerilerini etkileyen etmenler. (Yayimlanmamis yiiksek lisans tezi

[Unpublished master's thesis]). Gazi Universitesi Egitim Bilimleri Enstitiisii, Ankara.

Kaplan Sayi, A. (2013). Farklilastirilmis yabanct dil égretiminin tistiin zekall 6grencilerde
erisiye, elestirel diigiinmeye ve yaraticiliga etkisi. (Yayimmlanmamis doktora tezi
[Unpublished doctoral dissertation]). Istanbul Universitesi Sosyal Bilimler Enstitiisii,

[stanbul.

Kilickap, M. (2018). Meta-analizleri nasil yorumlayalim: Tiirkiye’de kardiyovaskiiler risk
faktorlerine yonelik yapilan meta-analizlerin metodolojik acidan degerlendirilmesi.

Turk Kardiyol Dern Ars, 46(7), 624-635.

Kog¢ Akran, S. ve Epcacan, E. (2018). Doniisiimsel 6grenme modelinin 6. sinif fen bilimleri
dersinde O6grencilerin elestirel diisiinme egilimlerine ve bilistesi farkindaliklarina
etkisi. Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi,
12(2), 538-571.

Kutlu Kalender, M. D. (2015). 6. sinif 6grencilerinin fen bilimlerine karsi tutum ve elestirel
diigiinme becerilerinin cesitli degiskenler agisindan incelenmesi. (Yayimlanmamis
yiiksek lisans tezi [Unpublished master's thesis]). Afyon Kocatepe Universitesi

Sosyal Bilimler Enstitiisii, Afyonkarahisar.

Kiiciikbatman, L. (2018). [Ikogretim besinci simf 6grencilerinin elestirel diisiinme algilar:
ile sahip olduklar: degerler arasindaki iliskinin incelenmesi. (Yayimlanmamis
yiiksek lisans tezi [Unpublished master's thesis]). Atatiirk Universitesi Egitim

Bilimleri Enstitiisii, Erzurum.

Lapuz, A. M. E., & Fulgencio, M. N. (2020). Improving the critical thinking skills of
secondary school students using problem-based learning. International Journal of

Academic Multidisciplinary Research,1(4),1-7.
Lipman, M. (1987). Critical thinking: What can it be? Analytic Teaching, 8(1).

Meral, E. (2018). Argiimantasyon tabanli bilim o&grenme yaklagiminin dgrencilerin
akademik basarilarina elestirel diigiinme egilimlerine ve argiiman olusturma
becerilerine etkisi. (Yayimlanmamis doktora tezi [Unpublished doctoral

dissertation]). Atatiirk Universitesi Egitim Bilimleri Enstitiisii, Erzurum.

Milli Egitim Bakanlig1 (2017). Ogretmen Strateji Belgesi 2017-2023. Ankara.



E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022 39
Milli Egitim Bakanlig1 (2018a). [lkogretim Fen ve Teknoloji Dersi (6, 7 ve 8. Siniflar)

Osretim Programi. Ankara.

Milli Egitim Bakanlhigi. (2018b). Sosyal Bilgiler Dersi Ogretim Programi (Ilkokul ve
Ortaokul 4, 5, 6 ve 7. Siniflar). Ankara.

Norris, S.P. - R.H. Ennis (1989), “Evaluating critical thinking. Pacific Grove (CA)”:

Midwest Publications Critical Thinking Press.

Onal, 1. (2020). Elestirel diisiinme becerilerine yonelik bir program gelistirme ¢alismasi.
(Yayimlanmamis doktora tezi [Unpublished doctoral dissertation]). Yildiz Teknik

Universitesi Sosyal Bilimler Enstitiisii, Istanbul.

Ozcan, Z. C. (2017). Ortaokul &grencilerinin elestirel diisinme becerilerinin matematik
basarisi, yas ve sinif seviyesi agisindan incelenmesi. Medeniyet Egitim Arastirmalart

Dergisi, 1(1), 43-52.

Ozensoy, A. U. (2011). Elestirel okumaya gére diizenlenmis sosyal bilgiler dersinin elestirel
diistinme becerisine etkisi. (Yayimmlanmamis doktora tezi [Unpublished doctoral

dissertation]). Gazi Universitesi Egitim Bilimleri Enstitiisii, Ankara.

Oztiirk, H. 1. (2019). Disiplinler arasi yaklasim temelli gelistirilen Ogretim programi
tasarimimin fen egitiminde elestirel diisiinme becerilerine, sorgulayici ogrenme
becerilerine algisina, derse yonelik tutumlarina ve akademik basarilarina etkisi.
(Yayimlanmamis doktora tezi [Unpublished doctoral dissertation]). Cukurova

Universitesi Sosyal Bilimler Enstitiisii, Adana.

Paul, R. W., Elder, L., & Bartell, T. (1997). California teacher preparation for instruction in
critical thinking: Research findings and policy recommendations. California:

California Comission on Teacher Credentialing.

Polat, S. (2015). Elestirel diisiinme becerisi ile ilgili Tiirkiye’de yapilmis nitel ¢aligmalarin
degerlendirilmesi: Bir meta-sentez calismasi. International Online Journal of
Educational Sciences, 7(3), 229-243.

Rudd, R., Baker, M., & Hoover, T. (2000). Undergraduate agriculture student learning styles
and critical thinking abilities: Is there a relationship? Journal of Agricultural
Education, 41(3), 2-12.

Sanchez-Meca, J. and Marin-Martinez, F. (2010). Meta-analysis in psychological research.

International Journal of Psychological Research, 3(1), 150-162.



40 E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022
Schreglmann, S. (2016). Konu temelli elestirel diisiinme dgretimi ozelligine sahip egitsel

arayiiz ile desteklenmis egitim yaziliminin elestirel diisiinme becerisi ve fen ogretimi
dersindeki akademik bagart iizerindeki etkisi. (Yayimlanmamis doktora tezi
[Unpublished doctoral dissertation]). Cukurova Universitesi Sosyal Bilimler

Enstitiisii, Adana.

Shubina, 1., & Kulakli, A. (2019). Critical Thinking, Creativity and Gender Differences for
Knowledge Generation in Education. Literacy Information and Computer Education
Journal (LICEJ), 10(1), 3086-3093.

Stanley, T. D. & Doucouliagos, H. (2015). Neither fixed nor random: Weighted least
squares meta-analysis. Statistics in Medicine, 34(13), 2116-2127.

Stinter, M. (2017). Tartismact metin yazma o6gretiminin ogrencilerin yazma becerilerine,
elestirel diisiinmelerine, yazmaya yonelik tutumlarina ve kaliciliga etkisi.
(Yayimmlanmamis yiliksek lisans tezi [Unpublished master's thesis]). Canakkale

Onsekiz Mart Universitesi Egitim Bilimleri Enstitiisii. Canakkale.

Sahin, E. (2016). Argiimantasyon tabanli bilim ogrenme yaklasimimin iistiin yetenekli
ogrencilerin akademik basarilarina iistbilis ve elestirel diisiinme becerilerine etkisi.
(Yaymmlanmamis doktora tezi [Unpublished doctoral dissertation]). Gazi Universitesi

Egitim Bilimleri Enstitiisii, Ankara.

Talim ve Terbiye Kurulu Baskanhigi. (2017). Miifredatta Yenileme ve Degisiklik

Calismalarimiz Uzerine. Ankara.

Ten Dam, G., & Volman, M. (2004). Critical thinking as a citizenship competence:
Teaching strategies. Learning and Instruction, 14(4), 359-379.

Tozduman Yarali, K. (2019). Gelisimsel agidan elestirel diisiinme ve cocuklarda elestirel

diisiinmenin desteklenmesi. Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 48,

454-479.

Ugar, R. (2019). Argiimantasyonla zenginlestirilmis STEM etkinliklerinin 7. suf
ogrencilerinin  “Giines Sistemi ve Otesi” iinitesindeki akademik basarilarina,
astronomi’ye yonelik tutumlarina, elestirel diisiinme egilimlerine ve STEM
kariyerlerine etkisi. (Yayimmlanmamis yiiksek lisans tezi [Unpublished master's

thesis]). Aydin Adnan Menderes Universitesi Fen Bilimleri Enstitiisii, Aydin.



E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022 41
Uzun, E. (2019). Ortaokul 5. simif gorsel sanatlar dersinde yaratict drama yonteminin

ogrencilerin elestirel diisiinme becerilerine etkisi. (Yayimlanmamis yiiksek lisans
tezi [Unpublished master's thesis]). Atatiirk Universitesi Egitim Bilimleri Enstitiisii,

Erzurum

Ustiin, U. ve Eryillmaz, A. (2014). Etkili arastirma sentezleri yapabilmek i¢in bir arastirma
yontemi: Meta-analiz. Education and Science, 39(174). doi:10.15390/eb.2014.3379

Walsh, C. M., & Hardy, R. C. (1999). Dispositional differences in critical thinking related

to gender and academic major. In: SLACK Incorporated Thorofare, NJ.
Whitehead, A. (2002). Meta-analysis of controlled clinical trials. UK: John Wiley & Sons.

Yagmur, E. (2010). 7. swmif fen ve teknoloji dersinin yaratict drama destekli islenmesinin
elestirel diisiinme becerisi ve basarisi iizerine etkisi. (Yayimlanmamis yiiksek lisans
tezi [Unpublished master's thesis]). Sakarya Universitesi Fen Bilimleri Enstitiisii,

Sakarya.

Yaman, Y. (2014). Beyin temelli fen d6gretiminin iistiin zekali ve yetenekli dgrencilerin
akademik basarilarina, yaraticiliklarina, elestirel diisiinmelerine ve tutumlarina
etkisi. (Yayimlanmams doktora tezi [Unpublished doctoral dissertation]). Istanbul

Universitesi Egitim Bilimleri Enstitiisii, Istanbul.

Yang, Y. T. C. (2012). Cultivating critical thinkers: Exploring transfer of learning from pre-
service teacher training to classroom practice. Teaching and Teacher Education,
28(8), 1116-1130.

Yavuz Acil, F. (2018). Ustiin yetenekli 6grencilerin matematiksel iiretkenlik diizeyleri ile
elestirel diisiinme becerileri arasindaki iligkinin incelenmesi. (Yayimlanmamis
yiiksek lisans tezi [Unpublished master's thesis]). Bahcesehir Universitesi Egitim

Bilimleri Enstitiisii, Istanbul.

Yavuz, M. M. (2019). Ortaokul ogrencilerinin elestirel diigiinme diizeyleri ile sosyal bilgiler
dersindeki akademik basarilart arasindaki iliskinin incelenmesi. (Yayimlanmamis
yiiksek lisans tezi [Unpublished master's thesis]). Agr1 Ibrahim Cegen Universitesi

Sosyal Bilimler Enstitiisti, Agr1.

Yildinnm, K. (2019). Ortaokul o&grencilerinin argiiman kurma becerileri ile elestirel

diigiinme, problem ¢ozme ve yaratict diigiinme becerileri arasindaki iliski.



42 E.A. Sezer, S.E. Kiigiiktepe ve N.Y1ldiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, XX, 1-42, 2022
(Yayimlanmamis yiiksek lisans tezi [Unpublished master's thesis]). Kirsehir Ahi

Evran Universitesi Sosyal Bilimler Enstitiisii, Kirsehir.

Yildiz, N. (2009). Meta-analizinde heterojenligin ve farkli varyans tahmin yontemlerinin
incelenmesi. (Yaymmlanmamis doktora tezi [Unpublished doctoral dissertation]).

Marmara Universitesi Fen Bilimleri Enstitiisii, [stanbul.

Yildizbas, H. (2017). Ortak bilgi yapilandirma modeline dayali 6gretimin ogrencilerin
akademik basarilarina ve elestirel diisiinme becerilerine etkisi. (Yayimlanmamig
yiiksek lisans tezi [Unpublished master's thesis]). Necmettin Erbakan Universitesi

Egitim Bilimleri Enstitiisii, Konya.

Zetriuslita, H., Ariawan, R., & Nufus, H. (2016). Students' Critical Thinking Ability:
Description Based on Academic Level and Gender. Journal of Education and
Practice, 7(12), 154-164.



Arastirma Makalesi

Pamukkale University Journal of Education, ??: SS-SS [2022]
doi:10.9779.pauefd.990873

A Meta-analysis Study on Secondary School Students’ Critical Thinking Skill”
Emine ASLANYUREK SEZER™ Seval EMINOGLU KUCUKTEPE™ Nilgiin YILDIZ

*khkk

¢ Received: 03,09.2021 e Accepted: 03.02.2022 « Online First: 03.02.2022

Abstract

In the current study, in which it was aimed to investigate secondary school students’ critical thinking
skills, the effect size related to different models and approaches applied to develop critical thinking
skill and of the gender variable was calculated, and the direction of the effect was determined. In the
analysis of the data, meta-analysis was used. In line with the purpose of the study, national and
international research articles, master’s theses, and doctoral dissertations published on the critical
thinking of secondary school students in the period between the years 2010 and 2019 were searched
by using the following keywords; “elestirel diistinme”, “critical thinking”, “ortaokul”, ‘secondary’,
‘ortaokul Ogrencileri’ and “secondary students”. A total of 38 studies were included in this meta-
analysis study. In the study, the following methods were used to determine publication bias: forest
graph, funnel graph, descriptive statistics (frequency and percentage), Egger’s linear regression
method, Rosenthal’s safe N method, and Orwin’s N method. As a result, it was determined that there
was no publication bias in the study. In addition, Q and I? statistics were conducted in order to
determine whether there was heterogeneity between the studies. As heterogeneity was observed
between the studies, a random-effects model was used in the meta-analysis study. In the study,
moderator analysis was carried out to determine the source of the difference between the studies.
Correspondingly, four different moderator variables were determined: publication year, publication
type, grade level, and sample size of the study group. The effect size calculated based on the
relationship between critical thinking and gender was found to be weak and positive (Hedges'
g=0.186).

Key Words: Secondary school student, critical thinking, meta-analysis, random-effects model, fixed-
effect model, moderator analysis, publication bias
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Introduction

Critical thinking skill is one of the components that form the basis of our current education
system at the national level, that develop in tandem with thinking and that are considered to
be very important for new ideas to emerge and develop (Kutlu Kalender, 2015). When the
definitions in the literature about critical thinking are considered in their historical
development, it is seen that for the first time, Bloom et al. (1956) explained knowing at six
levels as “knowledge, comprehension, application, analysis, synthesis and evaluation” (as
cited in Cutright, 2003). Robert Ennis (1985) defines critical thinking as “rational and reactive
thinking directed towards a decision about what should be believed or done” (as cited in
Boisvert, 1999: 45). In this definition, “a decision about what should be believed or done”
means that critical thinking can evaluate propositions as well as actions, the expression
“directedness” is an activity that is consciously managed for a purpose and does not occur by
chance or without reason, the expression “rational thinking” means thinking based on
acceptable reasoning to arrive at logical conclusions in justifications and actions, “reactive
thinking” is used to mean the design and construction of a clear consciousness in research and
the use of valid reason. (Norris - Ennis, 1989). According to Lipman (1987), critical thinking
refers to the individual’s thinking in a self-corrective and state-sensitive manner on the basis
of some criteria. When the definitions of critical thinking are examined, it is seen that many
skills such as problem solving, analysis, reasoning, creativity, originality and observation are
emphasized in the definitions, and that cognitive processes are an indispensable part of critical
thinking. Due to the nature of critical thinking, thought must be followed systematically. For
example, to be critical, thought should not be accepted only by looking into it superficially,
but should be analyzed and evaluated for its clarity, accuracy, relevance, depth, breadth, and
plausibility (Paul et al., 1997). According to Fisher (2011), it is what enables people to
evaluate a situation from many different perspectives, being either positive or negative, and

to accurately interpret and attend to their thoughts by using their creativity

Lapuz and Fulgencio (2020) argue that critical thinking is not simply a recall of prior
knowledge or irrational thinking. According to Ennis (1991), it is generally accepted that
critical thinking can be developed and taught with effort. In particular, it is thought that
individuals do not have a high level of critical thinking skill innately, and that critical thinking
is a skill whose development in the child can be fostered by parents and peers in the process.
It is believed that individuals should be supported and guided by professionals who have

received training in this field so that they can acquire critical thinking skill and improve their
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current thinking levels. For this reason, it has been emphasized that teaching processes should

develop thinking skills (Baysal, Arkan & Yildirim, 2010; Beyer, 1988) and in the last century,
critical thinking has been considered by educators as one of the important objectives of
education (Milli Egitim Bakanligi, 2018). In this regard, in the report published by the Board
of Education in 2017, it was noted that the innovations brought about by technology and
information change also differentiated the expectations from individuals. In order to meet the
expectations from people in the future, new qualifications and skills need to be imparted to
individuals. Accordingly, developments and innovations have made it necessary for students
to acquire new competencies and skills in three dimensions: cognitive, social and personal. In
the cognitive competencies dimension, skills such as problem solving, research and critical
thinking are handled. This formed the basis for the planning of thinking skills in such a way
as to be imparted to students at all educational levels. Therefore, it can be said that teaching
thinking skills has become an important element in education systems (Baysal et al., 2010;
Milli Egitim Bakanligi, 2017). In this direction, critical thinking skill has started to be included
in curriculums in a planned manner since the early 2000s in our country. The Turkish
education system has been tried to be harmonized with today’s requirements. In 2005, thinking
skills were listed in the curriculum and the content was developed accordingly. The main goal
of this curriculum is to teach structured and complex higher order thinking skills that include
the integration of many behaviours (Baysal et al., 2010). For this reason, critical thinking
remains up-to-date as a skill that should be imparted to students in pre-schools, primary,
secondary, high schools and universities, and the content of thinking training is planned to
continue from pre-school education to higher education (Kalog, 2005; Lipman, 1987; Onal,
2020).

Given that secondary school years are of critical importance in terms of transitioning
from concrete thinking to abstract thinking, it is normal that first national regulations directed
to critical thinking were made at secondary school level and thus, more research has been
conducted on secondary school students. Therefore, there are many studies focused on
thinking skills and critical thinking of secondary school students (Akbiyik & Seferoglu, 2002;
Alsaleh, 2020; Ay, 2006; Ay & Akgol, 2008; Demirkaya & Cakar, 2012; S. Dilmag, &
Dilmag, 2020; Erktin, 2002; Gruber & Boreen, 2003; Kacar & Cakmak, 2020; Lapuz &
Fulgencio, 2020; Ozcan, 2017; Polat, 2015). While some of these studies are
experimental/quasi-experimental conducted to test the efficiency of various methods and

approaches related to critical thinking (Agar, 2010; Alp, 2019; Amanvermez Incirkus, 2018;
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Babaoglu, 2018; Babur, 2010; Balta, 2011; Bozkurt, 2010; Cavumirza, 2018; Dogan, 2015;

Egmir, 2016; Essizoglu, 2013; Ibrahimoglu, 2010; Kaplan Say1, 2013; Kog Akran & Epgacan,
2018; Meral, 2018; Ozensoy, 2011; Oztiirk, 2019; Schreglmann, 2016; Siinter, 2017; Sahin,
2016; Ugar, 2019; Uzun, 2019; Yagmur, 2010; Yaman, 2014; Yildizbas, 2017), some others
have investigated the relationship of different variables with critical thinking (A¢ikgdz
Ayranci, 2011; Arslan, 2011; Bage1, 2019; Bapoglu, 2014; Bayindir, 2015; Caglayan Oztiirk,
2013; Gériicii, 2014; Kutlu Kalender, 2015; Kiiciikbatman, 2018; Ozcan, 2017; Yavuz Acil,
2018; Yavuz, 2019; Yildirim, 2019).

Given that secondary school years are of critical importance in terms of transitioning
from concrete thinking to abstract thinking, it is normal that first national regulations directed
to critical thinking were made at secondary school level and thus, more research has been
conducted on secondary school students. However, the reviewed studies show that there are
not enough meta-analysis studies to reveal the extent to which critical thinking is effective in
the field.

On the other hand, the literature review has revealed that there are few meta-analysis
studies carried out to determine the effects of various methods and approaches and different
variables on critical thinking. According to Hedges and Olkin (2014), through meta-analysis,
more general information can be obtained by combining the results of many individual studies
with one or more statistical methods. In this way, for more holistic and generalizable results,
both the individual effect sizes of many studies and the general effect size for all the studies
and direction of the effect can be calculated with the meta-analysis method. In this regard, in
the current study, it is aimed to make some contributions to the literature by examining critical
thinking skills in relation to different variables.

There are many definitions for meta-analysis used to synthesize studies in different
fields. Meta-analysis, according to Glass (1976), is a statistical analysis of a large number of
analyses emerging from individual studies in order to integrate the findings. According to
Durlak (1995), it is a method of reinterpretation by analyzing the findings obtained by using
the results of independent and many studies on a determined subject. Becker (2000) says that
meta-analysis is the summary of previous studies that uses quantitative methods to compare
results across a wide range of studies. It is seen that the definitions included in this meta-
analysis study are mostly similar to each other. When the definitions are evaluated in general,
meta-analysis can be expressed as a method of combining the results of independent studies

on a particular subject and interpreting these results by making statistical analyses.
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The application of meta-analysis, which is a method that is applied sequentially and in a

planned manner in line with the predetermined stages, is listed in 6 stages. These stages are:
(Ellis, 2010; Hartung, Knapp, & Sinha, 2011; Sanchez-Meca & Marin-Martinez, 2010):

1. Defining the research question/setting goals
2. Literature review

3. Coding studies

4. Calculating effect size

5. Statistical analysis and interpretation

6. Publication.

In the current study, it was aimed to examine the critical thinking skill of secondary school

students in terms of various variables with meta-analysis.

Method

In the current study, in which it was aimed to investigate secondary school students’ critical
thinking skill, the effect size related to different models and approaches applied to develop
critical thinking skill and of the gender variable was calculated and the direction of the effect
was determined. In the analysis of the data, meta-analysis was used. Through the meta-
analysis method, studies with small and large samples in the field can be brought together and
summarized and studies with high statistical power can be obtained (Yildiz, 2009). The
classification of the effect size used in a meta-analysis is given in the table below.

Table 1. Classification of the Effect Size

d <0.00 negative

0<d<0.20 weak

0.21 <d <0.50 low (Cohen et al., 2011, p. 183).
0.51 <d < 1.00 medium

1,01 <d <large

d =0.20 low
d = 0.50 medium (Cohen, 1977, s. 40).
d =0.80 large

Table 1 shows the effect size classifications made by Cohen (1977) and Cohen et al. (2011).
In the current study, the classification made by Cohen et al. (2011) was used in the

interpretation of the effect size.
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Data Collection

In order to examine the relationship between the critical thinking skill of secondary school
students and the determined variables, search was conducted in both Turkish and English by
using the following keywords: ‘elestirel diisiinme’, “critical thinking’, ‘ortaokul’, ‘secondary’,
‘ortaokul 6grencisi’ and ‘secondary students’ in YOK Thesis Centre, Ulakbim, Google
Scholar, EBSCO, ERIC and Web of Science databases.

As a result of the analysis process conducted on the articles, master’s theses and
doctoral dissertations that were accessed in accordance with the predetermined criteria, 2
research articles, 25 master’s theses and 11 doctoral dissertations; thus, a total of 38 studies

were examined within the scope of the meta-analysis.
Inclusion Criteria

In order to decide whether a study will be included in the study and to calculate the effect size,
criteria should be determined in advance in line with the purpose of the meta-analysis.
Determining the criteria will make it easier to combine the findings of the studies while
reducing the differences between the studies (Akgoz et al., 2004; Whitehead, 2002). It is
possible to reach a large number of studies as a result of the search made with the keywords
determined for the meta-analysis study. However, it is not correct to include all the studies
reached in the meta-analysis and these studies should be selected in line with the determined
criteria (Kablan, Topan and Erkan, 2013).

It was decided whether or not the study reached by searching the databases would be
included in this study in line with the “inclusion criteria” of the study. The inclusion criteria

are as follows:

1. Studies should be master’s theses, doctoral dissertations and research articles completed

between January 1, 2010 and December 31, 2019,
2. Studies should be conducted at national level,

3. Studies should be conducted to determine the critical thinking skill of students continuing
their education in secondary schools in Turkey,

4. Studies should include appropriate statistical values.

After the studies to be examined within the scope of the meta-analysis were determined, the

information obtained from the studies was coded into a coding form created by the researchers.
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The Number of Studies Conducted
between 2010 and 2019 (22,582)

2

Was the study conducted in Turkey?

:

The sample is comprised of middle

school students.

3

Was the thesis study converted into

an article?

4

Is it a quantitative study?

3

Does it include the statistical data

required for inclusion in the study?

—>

A total of 6,280 studies not included
as they were conducted abroad

A total of 16,179 studies not
included as they were conducted

with different and mixed samples

3

A total of 20 studies not included
as they were converted into an

article

4

A total of 8 studies not included as

they are qualitative studies

4

A tot7 studies not included as they
do not have the required statistical
data

L

A Total of 38 Studies are
Included in the Study

Y:YES N:NO

Figure 1: Stages followed in the data collection process of the meta-analysis.
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Determination of Coding Method and Study Characteristics

This stage is one of the critical points of meta-analysis. In a meta-analysis study, the primary
sources reached after the literature review should be carefully coded. This stage of the analysis
can often be strenuous and lengthy. Therefore, it is necessary to try to do it correctly and be
careful while conducting the data encoding process (Hunter and Schmidt, 2004). The studies
reached by using the keywords in the databases were processed into the coding form. Each
study that was reached was given a code, and the categories, sub-categories and codes into
which the general data, the sample and analysis findings of the studies included in the meta-
analysis would be transferred were created and the data were displayed on this form. The
studies were coded into the coding key created by the researchers. The coding was performed
by 2 researchers separately and the rate of agreement was found to be 95%. The coding key
was divided into categories, subcategories and codes, which included general information and
information about the study groups and analyses of the studies. In the general information
category of the study, there are codes such as publication year, publication language,
publication type, its being published or unpublished, whether the retention test was conducted;
in the sub-category called the descriptive data of the study groups of the studies included in
the meta-analysis, there are the following sub-categories; the city where the study is
conducted, the demographic status of the city, type of the school where the study is conducted,
sampling method, gender of the study group, education level of the study group, sample size,
sample size of the experimental group, sample size of the control group and equality of the
sample sizes of the experimental and control groups. The coding key is given in the table

below.

Table 2. Final Form of the Coding Key

Number of the

. Name of the Study:
Identity of the
Study Author(s) of the
Study:
Frequency  Percentage

Category Sub-category Codes 0 (%)
2010
2011
2012
2013

Year of Publication 2014
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General
Information
about the Studies

2015

2016

2017

2018

2019

General

Language of
Publication

Turkish

English

General

Type of Publication

Article

Master’s Thesis

PhD Dissertation

General
Published
State of Publication  Unpublished
General
Done
Retention Test Not Done
General
Second Sub- Codes
Sub-category
category
Descriptive Country Turkey
Statistics for the General
Study Groups of City Centre
the Studies . District
Analysed within Demqgraphlc Not Reported
the Context of Locfatlon. of the General
the Meta- Residential Area
Analysis |
State School
Public School
Type of School Science and Arts
Centres (BILSEM)
General
Descriptive Not Reported
Statistics for the Purposive
Study Groups of Random
the Studies Non-Random
Analysed within  Sampling Method Convenience
the Context of General
the _ Meta- Female
Analysis I

Male
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General

Descriptive

Statistics for the
Study Groups of
the Studies
Analysed within
the Context of
the Meta-
Analysis IV

Sample Size of the
Study

<51

51-100

101-500

500>

General

Sample Size of the
Experimental Group

<26

26-50

51-75

76-100

100>

General

Sample Size of the
Control Group

<26

26-50

51-75

76-100

100>

General

Sample Size of the
Experimental Group
and Control Group

Equal

Not Equal

General

Data Analysis

It can be said that in order to conduct a meta-analysis study, it is necessary to calculate the
effect size and variance of each study included in the meta-analysis study, and then the
weighted average of each effect size must be calculated. Various software programs are used
to carry out meta-analysis studies. In the current study, the general data of the studies reached
through the search conducted by using the determined keywords and the descriptive data of
the study groups of the studies were analyzed. The data obtained from the studies were coded
into the Comprehensive Meta-Analysis (CMA V2) statistical program and the data were
analyzed. Data related to the critical thinking skill of secondary school students are presented

in tables.
Purpose of the Study and Research Questions

The purpose of current study is to investigate the effect size related to different models (fixed-
effect and random-effects) and approaches applied to develop critical thinking skill in
secondary school students and of the gender variable and the direction of this effect. Meta-

analysis was used in the analysis of the data in the study. In order to carry out a meta-analysis
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study, first of all, scientific studies related to the determined problem should be written in

accordance with the reporting rules. Then, in order to conduct meta-analysis, studies that
include the necessary statistical findings should be found and brought together (Biiyiikoztiirk
et al., 2012) because it is possible to reach more general and holistic results by bringing
together and interpreting the data of many independent studies that try to achieve similar goals
in meta-analysis studies. Statistical data such as effect size and correlation coefficients should
be included in the studies to be examined within the scope of the analysis (Fraenkel vd., 2006).

In line with this general purpose, answers to the following questions were sought:
When the studies in the field of critical thinking are examined:;

1. a. Compared to the traditional teaching method, what is the size and direction of the effect
of different models and approaches employed to develop critical thinking skill on critical
thinking?

b. What is the size and direction of the effect of the moderator variables (publication year,

publication type, grade level and sample size) on critical thinking?
2. a. What is the size and direction of the effect of gender on critical thinking?

b. What is the size and direction of the effect of the moderator variables (publication year,

publication type, grade level and sample size) on critical thinking?
Models used in meta-analysis
Fixed effect and random effects model

The selection of the model to be used in the research is both the most complex and
controversial part and the simplest part of the process. The fact that the sample sizes of the
individually examined studies are different is one of the biggest obstacles in bringing these
studies together. In the fixed-effect model, it is considered that the population sizes of the
studies included in the analysis are considered to be equal and therefore their standard
deviations are considered to be zero. In cases where the population sizes of the studies are not
equal, it is accepted that the standard deviation is not equal to zero and thus the random effects
model is used. In this direction, analyses are made (Glass, 1976; Stanley and Doucouliagos,
2015).

Heterogeneity analysis

In meta-analysis studies, the results of different studies can be combined and the fixed effect

model or random effects model can be used to calculate the mean value. In both models
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(Kiligkap, 2018), p-value is one of the basic statistical terms and is used to determine whether

there is a significant difference between at least two variables or between two groups. In the
meta-analysis, it is possible to comment on whether there is a statistically significant
difference between individual studies according to p < 0.05 and p > 0.05. When the result is
p<0.05, it means that there is a significant difference between the studies and that the meta-
analysis study is not homogeneous. In this case, the heterogeneity of the distribution requires
the use of the random effects model in the calculation of the effect size. At this point, it comes
to mind that there may be other factors that may be effective in the heterogeneity of the
distribution. In case of heterogeneous distribution in meta-analysis studies, it is possible to
investigate the effect of moderator (moderator/moderator) variables. Baron and Kenny (1986)
define the moderator variable as “in general, it is the variable that affects whether the
relationship between the independent variable and the dependent variable is positive or
negative, or it is the qualitative (e.g. gender, race...) or quantitative (e.g. the level of reward...)

variable that affects the size of the effect”.
Sources of heterogeneity in meta-analysis:

In a meta-analysis study, it is important to determine whether the studies are homogeneous or
heterogeneous. Through the 72 , I? statistics and moderator analyses under this heading, the
variability in the meta-analysis can be determined and the real heterogeneity can be estimated.
The Q statistic is one of the most widely used criteria for determining heterogeneity in meta-
analysis studies. The Q statistic is only useful to test the presence of heterogeneity, not to test
the extent of heterogeneity (Huedo-Medina et al., 2006). Heterogeneity can be tested in meta-
analysis studies by performing the Q test along with the chi-square distribution.

Estimation of 72

The 72 statistic, which is one of the ways to quantify the heterogeneity, expresses the variance
between the studies. Similar to the random effects model, 72 is tried to be estimated in meta-
analysis studies by using the variance of the observed effect size. DerSimonian-Laird
(moments) method, maximum likelihood method, constrained maximum likelihood method,
experimental Bayes method, Hedges and Olkin (HO) method, variance component method,
easy estimation method and Malzahn and Béhning (MB) method are the methods used to
estimate 72. The 72 statistic is affected by the scale used in the study, but not by the sample
size or the number of studies (Borenstein et al., 2009; Eminoglu Kiiciiktepe and Yildiz, 2016;
Erdogan, 2011; HuedoMedina et al., 2006; Ustiin and Eryilmaz, 2014).



E.A. Sezer, S.E. Kiigiiktepe, N. Yildiz/Pamukkale University Journal of Education, XX, 1-41, 2022 13

I? statistic

The 12 statistic is derived from the Q statistic and corresponds to the ratio of the true variance
to the total variance. It is seen as one of the ways to quantify heterogeneity. It takes a value
between 0 and 1 and is used to express heterogeneity as a percentage. While the I? statistic is
affected by the size of the studies included in the meta-analysis, the number of studies included

in the analysis does not affect the I? statistic (Higgins and Thompson, 2002).
Publication Bias

In order to determine the publication bias in the study, the following methods were used: forest
plot, funnel plot, descriptive statistics (frequency and percentage), Egger’s linear regression

method, Rosenthal’s safe N method and Orwin’s N method.

Findings

The Effect of Different Models and Approaches on Critical Thinking

The purpose of the current study is to determine the size and direction of the effect of different
models and approaches used to develop critical thinking skill on critical thinking compared to
the traditional learning method. While determining the effect size, it was checked whether

there was publication bias. Figure 2 shows the forest plot created depending on the effect size

of the 25 studies included in the meta-analysis.
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Figure 2. Forest Plot of the 25 Studies Examined in the Scope of the Meta-Analysis
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In Figure 2, the forest plot created regarding the effect size values of critical thinking skill is

seen. The squares in the diagram show the effect size of that study, while the lines in the
squares represent the lower and upper limits of the 95% confidence interval. The larger the
squares in the studies included in the meta-analysis, the larger the effect size. The figure at the
bottom of the diagram shows the overall effect size. When the effect size values of the studies
included in the meta-analysis were examined, it was determined that the lowest value is ES=-
0.075 and the highest value is ES=56.847. While 24 of the 25 studies for which the effect size
was calculated have an effect in positive direction and 1 study has an effect in negative

direction.

The studies included in the meta-analysis were visually examined through the funnel plot in
Figure 2, which was created according to the random effects model.

Funnel Plotof Standard Error by 5td diff in means

Figure 3. Funnel Chart of the 25 Studies Examined within the Context of the Meta-Analysis

In Figure 3, it is seen that the data of the 25 studies included in the meta-analysis accumulate
in the middle and top of the line, and are scattered on the left and right sides of the line. The

graph above shows that there is no bias in terms of the studies examined in the study.

Classic (Rosenthal’s) safe N analysis was performed to test the presence of publication bias
in the study. Safe N was found to be 1,774. While the number of studies examined in the
current study is 25, 1,774 studies with ES=0.00 should be conducted in order for the p<0.00

result calculated in the study to be p>0.05, that is, the analysis result to become insignificant.



E.A. Sezer, S.E. Kiigiiktepe, N. Yildiz/Pamukkale University Journal of Education, XX, 1-41, 2022 15
Table 3. Findings of the Meta-Analysis related to the Effect of Different Models and

Approaches on Critical Thinking

Numb 95%
The ¢ fid o
ero confiden z - p- - -
model _ P P |2 7
studie ce value value value value
used )
S interval
Fixed 0.597- 351.2 93.16 1.01
25 0.704 12.965 0.000 )
effect 0.810 40 7 4
Random 0.625-
25 1.044 4.878 0.000
effects 1.464

As can be seen in Table 3, when the effects of different methods and approaches on students’
critical thinking skill were examined, the overall effect size value was calculated to be 1.044
according to the random effects model. According to the effect size classification of Cohen et
al. (2011, p. 183), the size of the effect is “strong”. Based on these data, the mean of all real
effect sizes obtained as a result of the study differs significantly from zero (z=4.878 and
p=0.000). According to this result, the values related to the effect size are statistically
significant. With these findings, it can be said that different models and approaches applied to
develop students’ critical thinking skill are effective at a “strong” level in developing critical

thinking skill when compared to traditional teaching methods.

In order to evaluate the heterogeneity in the study, the p value was first examined and
since the p value was p=0.00, it was observed that “the studies examined did not share the
same effect size” (p<0.05). This result indicates that the 25 studies examined within the scope

of the analysis show heterogeneity in terms of effect size.

The Q statistic value calculated to determine the homogeneity in meta-analysis studies
was found to be 351.240. It was observed that the effect size distribution of the study was not
homogeneous since this value obtained was higher than the Q(24)= 36.4 value at 24 degrees

of freedom at p=0.05 significance level in the X? distribution table.

The 1% value used to calculate the heterogeneity was found to be 12=93.167. This value
found indicates heterogeneity at the level of 93.167. Since the 12 value is higher than 75%
heterogeneity level, it can be said that a high level of heterogeneity is observed in the

distribution of effect sizes for this study.
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These results (Q=351.240, p<0.05, 12=93.167) indicate that the distribution is heterogeneous

in terms of effect size and that the effect size should be evaluated with the random effects
model.

Moderator Variable Analysis

The moderator variables in the studies examined within the scope of meta-analysis may be
among the reasons for the difference in effect sizes. In order to elucidate the heterogeneity of
combined effect size for critical thinking skill of secondary school students, four moderators
were determined and moderator variable analysis was performed. The determined moderators

are: publication year, publication type, grade level and sample size.

The forest plot for the moderator variables is shown in Figure 4.

Model  Study name Statistics for each study Std diff in means and 95% CI
Stddifin | Stendaid | yoiance | Lowerimt | Upperfimk | ZVale | pVae | 100 050 0.0 050 1.00

hokgsz 012  0M3 ool 0042 0425 B0 0107 NN
fuslan, 0676 011 002 0480 0833 6118 0000 —
Baiicl K 000 06 03 1% 036 0775 043 ——
Bapodlu, § 00%  00% 0003 0082 0283 0995 0320 —4—
Baynd, G 0027 0086 0007 0141 0195 031 075 ——
Caayan 0413 012 0m7 0155 0672 313 0002 _
Giiicii, E 0016 0144 0021 0266 0298 013 0910 _
Kutha 0285 0078 0006 0132 043 385 0000 ——
Kigikbatm | 0170 0077 0006 0020 030 2219 002 ——
fizcan, 2 014 0215 006 0562 0279 08 AT
Yavuz Agl, 0320 0173 0o 002 067 1782 0075
Yavz, M 004 013 008 0250 0278 0103 0918 —
Y, K 033 017 0014 0140 0598 3158 0002 —

Fived 0205 0030 0001 0146 0265 6731 0000 -

Random D204 005 0003 00% 0313 3672 0000 —

Figure 4. Forest Plot for the Moderator Variables

According to Figure 4, there is no difference between the models in the moderator analysis.
Since p < 0.05, it can be said that the moderator variables did not change the effect size of
critical thinking.

The funnel plot for the moderator variables is shown in Figure 5.
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Funnel Plot of Standard Error by Std diff in means
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Figure 5. Funnel Plot related to the Moderator Variables

In Figure 5, the funnel plot created based on the random effects model shows the
relationship between the moderator variables and the effect size of the studies examined within
the scope of the meta-analysis. It is seen that the data belonging to the moderator variables of
the 25 studies examined accumulate in the middle and top of the line, and are scattered on the
left and right sides of the line. According to the funnel plot, it can be said that there is no bias

in terms of moderator variables of the studies examined.

Classic (Rosenthal’s) safe N analysis was performed to test the presence of publication
bias in the study. The safe N was found to be 129. While the number of studies examined in
this study was 25, 129 more studies with ES=0.00 should be conducted in order for the p<0.00

result calculated in the study to be p>0.05, that is, the analysis result to become significant.

Table 4. Statistical Data related to the Moderator Variables

95%
The model Number of _
_ ES confidence z—value p-value
used studies )
interval
Fixed effect 13 0.205 0.146 - 0.265 6.791 0.000
Random effects 13 0.204 0.095 - 0.313 3.672 0.000

As can be seen in Table 4, when the effects of moderator variables on students’ critical
thinking skill were examined, it was determined that the effect size estimated according to the
random effects model was 0.095 at the lowest and 0.313 at the highest in the 95% confidence
interval, and the overall effect size was found to be Hedges’ g=0.204. This value indicates a

“low” level according to the effect size classification of Cohen (1977, p. 40) and Cohen et al.
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(2011, p. 183). Based on these data, the mean of all the real effect sizes obtained as a result of

the current study differs from zero (z=3.672 and p=0.000). In this case, it can be thought that

the moderator variables have a “low” effect on developing critical thinking skill.
The Effect of Gender on Critical Thinking

First, publication bias was checked to determine whether gender had an effect on critical
thinking. Figure 6 shows the forest plot created depending on the effect size of the 13 studies

included in the meta-analysis.

Meta Analysis
Modsl  Study nams Statistics for sach study Hadpes's § and 55% €
Hedges s Standard Lowsr  Uppsr
'] snror Varancs mmit nmit Zvslus  pAvaiue
Agfkgiz Ayrancy. 5. (2011). Eskipnir 0191 ai1e oo 004z 0424 1610 0107
ArsiEn, 5 (2011). SakEnE 0E7S o110 oz 0458 0as 6118 0,000 +—i—
Ba0gy, K (2019). Adjyaman 0,089 0115 (ol T Rk 0316 a77s 0438
00es 009 0oe -0 0282 09 0320
13). Yozgat L=y Q. QT 2141 2134 N Qrss
C 0k, C. (2013). Ankara 042 0132 M7 iS4 aEm ERES] Q01 ——
e E. (2014} Vstanioul 0,000 [:SES] k=) ] oz Q000 1.000
Kutly Kalender, M. D. (2015). Kiafya 0285 aara 0,006 R k3 0437 3EsT 0.000 ——
Kogikoatman, L. (2018). Erzuram 10,000 i3 0006 0150 0150 000 0998
7). Vetanoul <0140 0213 oMs 0857 [ib-or) 0657 o511 -
[2018). Fsanul 0318 0178 o0 -0z 06E7 1782 s —
(2019 Aarj 0014 0134 0ME -0z 0277 0103 0818
Yy, K (2019 Kaysen 0,358 a7 aod 0,140 0557 3158 0,002 —1—
Fed 0178 0,030 a0m o119 0237 531 0,000 *»
Fancom 10,136 0,060 000 0,063 0,303 3087 0,002 -
-1.00 050 (1] 050 1,00
Favours & Favours B

Meta Analysls
Figure 6: Forest Plot of the 13 Studies Examined in the Scope of the Meta-Analysis

In Figure 6, there is the forest plot showing the effect sizes of the gender variable on critical
thinking skill. When the effect size values of the studies included in the study were examined,
it was seen that the lowest value was ES = -0.140 and the highest value was ES=0.675. While
12 of 13 studies have an effect at the positive direction, 1 research has an effect at the negative

direction.

The studies included in the meta-analysis were visually examined through the funnel plot in

Figure 7, which was created according to the random effects model.
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Funnel Plot of Standard Error by Hedges's g

Figure 7. Funnel Plot of the 13 Studies Examined in the Scope of the Meta-Analysis

In the funnel plot created based on the random effects model in Figure 7, it is seen that
most of the data of the 13 studies analyzed within the scope of the meta-analysis accumulate
in the upper and middle parts of the figure, and are also distributed on the left and right sides
of the line. The graphic above shows that there is no bias in terms of the studies examined

within the scope of the meta-analysis.

Classic (Rosenthal’s) safe N analysis was performed to test the presence of publication
bias in the study. The safe N was found to be 102. While the number of studies examined in
this study was 13, 102 more studies with ES=0.00 should be conducted in order for the p<0.00

result calculated in the study to be p>0.05, that is, the analysis result to become insignificant.

Table 5. Meta-analysis Findings related to the Effect of Gender on Critical Thinking

Numb 95%
The f fid Q
ero confiden z — p- - -
model ~ES P P |2 72
studie ce value value value value
used )
S interval
Fixed 0.119 - 43.79 7259 0.03
13 0.178 5.891 0.000 0.000
effect 0.237 1 7 2
“Random 0.068 -
13 0.186 3.097 0.002
effects 0.303

As can be seen in Table 5, the overall effect size value was calculated as 0.186

according to the random effects model. This value indicates a “weak” level according to the
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effect size classification of Cohen et al. (2011, p. 183). These data show that the mean of all

the real effect sizes obtained as a result of the study differs significantly from zero (z = 3.097
and p=0.002). In this case, it can be said that gender has a weak effect in developing critical
thinking skill.

In order to evaluate the heterogeneity in the study, the p value was first examined and
since the p value was p=0.00, it was observed that “the studies examined within the scope of
the current study did not share a single effect size value” (p < 0.05). This result indicates that

the 13 studies examined show heterogeneity in terms of effect size.

The value of the Q statistic, which is used to determine the homogeneity in meta-
analysis studies, was found to be 43.791. As this value was higher than the value of Q(24) =
21.00 at 12 degrees of freedom at p=0.05 significance level in the
x? distribution table, it was observed that the effect size distribution of the study was not
homogeneous.

The 1? value used to calculate the heterogeneity was found to be
I? = 72.597 .This value indicates heterogeneity at the level of 72.597. The 12 value appears to
be close to the 75% heterogeneity level. These results (Q=43.791, p<0.05, 1> =72.597)
indicate that the effect size values showed heterogeneity and require the evaluation of the

effect size values with the random effects model.
Moderator Variable Analysis

Analysis of four moderator variables was conducted in order to clarify the combined effect
size heterogeneity for the gender variable whose effect on critical thinking skill of secondary
school students was investigated. Analysis results of the moderator variables are presented

below.
Publication year

The studies included in the meta-analysis were divided into ten groups, covering the years
between 2010 and 2019, according to the publication year moderator. Three studies
conducted in 2019 and 2011 each, two studies conducted in 2015, and one study conducted
in 2018, 2017, 2014, 2013 and 2010 each were examined within the scope of publication
year. The analysis results of the publication year moderator related to critical thinking are

given in Table 4.
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Table 6. Publication Year Findings related to Critical Thinking

21

%095 CI Heterogeneity
Publi
c Mean Lowe
) SE Upper Z p Q Sd p
ation ES
year
0.09
2010 0.095 6 -0.092 0.282 0.995 0.320 0.000 0 1.000
0.07
0.428 4 0.284 0572 5.816 0.000
2011 516 9.370 2 0.009
0.402 l6 0.077 0.727 2427 0.015
0.13
2013 0.412 , 0.154 0670 3.313 0.002 0000 O 1.000
0.14
2014 0.000 3 -0.281 0.281 0.000 1.000 0000 O 1.000
0.05
0.168 o 0.055 0.281 2915 0.004
2015 oD 4977 1 0.026
0.158 '9 0.095 0411 1226 0.220
0.21
2017 -0.140 3 -0.557 0.277 -0.657 0.511 0.000 0 1.000
0.07
2018 0.000 6 -0.150 0.150 0.002 0998 0.000 O 1.000
0.07
0.169 0 0.032 0.306 2.418 0.016
2019 510 4.732 2 0.094
0.163 '8 -0.049 0375 1504 0.133
Total
o 19.079 5 0.002
Within
Total
Betwee 24712 7 0.001

n
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As can be seen in Table 6, the variance between the studies for the publication year

moderator was found to be statistically significant (Q=24.712, p<0.05). In other words, it was
seen that there was no homogeneity between the groups and there was a difference between
the mean effect sizes. The mean effect size scores of the studies conducted in 2011 and 2013
were found to be higher than the studies conducted in the other years. While there was only
one study in 2017 with a negative effect size score, it was seen that the effect size values
calculated for the studies conducted in the other years were positive.

Model ?"auy‘:r? flﬁ Study name Statistics for each study Std diff in means and 95% CI
Sddffin | Standard | \oiance | Lowerlimit | Upperlimt | ZVae | pVaue | 400 080 000 050 1.00
201000 Bapod,S. | 00% 003 0003 002 0283 095 030 ——
Fised 201000 0035 00% 0003 0% 0283  08% D030 -+
Fendom 201000 00%  00%  0M9 0092 028 095 030 e
2011.00 Agkgéz 0122 0113 oo 0042 0425 1610 0107 A
2011.00 Arslan, 5 0676 0111 0§i2 0460 08B 6118 000 e
01100 Vawzégl | 0320 0173 00® 002  0&M 1782 0075
Fised 211.00 040 0074 0005 0265 0574 5618 0000 —r
Random 201100 0403 0165 008 0078 0723 248 00iS —_—
201300 Caiayan 0M13 0% om7 0% 0§72 313 002 —_—
Fised 201300 0413 012 0017 01% 0672 313 00w —_—
Fendom 201300 oM3 01 o7 01% 0§72 313 002 —_—
201400 Girici, E 0016 0144 0021 0266 028 0113 080 —_—
Fited 201400 0016 014 002 0266 028 0113 0810 —_—
Random 201400 006 014 0@ 0266 028 0113 0310 —_—
1500 Bayndr. G| 0027 0085 0007 Q141 01% 0311 0755 ——
201500 Kutl 0285 0078 0®5 0132 0438 365 000 —_——
Fised 201500 0165 0055 0003 005 0281 2915  D0n4 —
Random 201500 08 0123 om7  00% 0411 1258 0220 ———
2017.00 Gzcan. 2 0141 0215 0M6  0Se2 0279 065 0511
Fised 17,00 014 0215 0M6 562 0279 065 0511
Random  2017.00 o141 0215 0M6 OS82 027 065 05N
1800 Kigikbaim | 0170 0077 0005 0020 030 2213 0626 ——
Fired 201800 0170 0077 0005 00X 030 2219 006 ——
Fendom 201800 0170 0077 0W6 00X 030 2219 0026 ——
201300 Bager K 000 016 0m3 1% 0316 075 0439 ——
201900 Yavz, M 0m4 1% oms 020 028 0103 0918 o
2018.00 Yidim, K 03%3 0117 084 010 0S8 31% 000 e
Fised 019,00 0170 0070 0005 0032 037 2413 OOi6 —
Random 201300 0163 0108 om2 004 036 1504 01 E —

Figure 8. Forest Plot of the Publication Year Moderator

When Figure 8 is examined, it can be said that there is more heterogeneity in the studies
conducted in 2011.

Publication type

The studies examined within the scope of the meta-analysis were grouped as article, master’s
thesis and doctoral dissertation according to the publication type moderator. One article, 11
master’s theses and 1 dissertation were examined in terms of publication type. Table 7 shows

the analysis results related to the publication type moderator.



E.A. Sezer, S.E. Kiigiiktepe, N. Yildiz/Pamukkale University Journal of Education, XX, 1-41, 2022 23
Table 7. Publication Type Findings related to Critical Thinking
%095 CI Heterogeneity
Publication Mean
SE Lower Upper Z p Q Sd p
type ES
Article - }
0.213 -0.557 0.277 0.511 0.000 O 1.000
0.140 0.657
Master’s 0.171 0.031 0.110 0.233 5.468 0.000
_ 38.345 10 0.000
Thesis 0.184 0.063 0.060 0.308 2.908 0.004
Ph.D 1 0412 0.132 0.154 0.670 3.133 0.002 0.000 0 1.000
Total
. 38.345 10 0.000
Within
Total
5446 2 0.066
Between

As can be seen in Table 7, the variance between the studies for the publication type

moderator was not found to be statistically significant (Q=5.446, p>0.05). In other words, it

was seen that the distribution between the groups was homogeneous and there was no

difference between the mean effect sizes. It was observed that the highest and positive effect

size was found for the doctoral dissertations while the lowest and negative effect size was

found for the articles.

Group by
Model yapin tui

Doktora
Fixed Doktora
Random  Doktora
Makale
Fixed Makale
Random Makale
Yiksek
Yuksek
Yiksek
Yuksek
Yiksek
Yuksek
Yiksek
Yuksek
Yiksek
Yuksek
Yiksek
Fixed Yiksek
Random  Yiksek

Study name

Gadlayan

Ozcan, Z.

Agikgoz
Arslan, S
Bagcl, K.
Bapodlu, 5
Bayindr, G.
Goriicu, E
Kutlu
Kuigukbatm
Yavuz Agll,
Yavuz, M
Yildinm, K.

Std diff in
means
0413
0413
0413

Standard
ernor
0132
0132
0132

Statistics for each study

Variance | Lower limit | Upper limit

omz 0,155
om7 0,155
o017 0158
0,046 -0,562
0,046 -0.562
0,046 -0.562
004 -0.042
0mz2 0,460
0m3 0137
0,009 -0,092
0,007 014
0,021 -0.266
0,008 0132
0,006 0,020
0,032 0,032
0ms -0.250
004 0,140
0,001 0133
0,003 0,090

0672
0872
0572

Z¥alue p-Value
3133 0,002
3133 0,002
3133 0,002
0,657 0511
0,657 051
0,657 0511
1,610 0107
6,118 0,000
0,775 0439
0,995 0,320
0311 0,755
013 0910
3657 0,000
2,219 0,026
1,782 0,075
0,103 0918
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6,402 0,000
3502 0,000

-1.00
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Figure 9. Forest Plot of the Publication Type Moderator

According to Figure 9, it can be said that the level of heterogeneity was observed more in

the master’s theses.
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Grade level

The studies included in the meta-analysis were divided into groups as 5, 6", 7™, 8" grade

and mixed level, according to the grade level moderator. One study was selected from the 5%

grade level, 1 study was selected from the 6" grade level, one study was selected from the

7" grade level, 4 studies were selected from the 8" grade level and 6 studies were selected

from the mixed grade level. The findings related to the grade level moderator in relation to

critical thinking are given in Table 8.

Table 8. Grade Level Findings related to Critical Thinking

%95 CI Heterogeneity
Grade Mean SE L U . o Sq
ower er
Level ES PP P P
5 0.000 0.076 -0.150 0.150 0.002 0.998 0.000 0 1.000
6 0.285 0.078 0.132 0.437 3.657 0.000 0.000 0 1.000
7 0.014 0.134 -0.249 0.277 0.103 0.918 0.000 0 1.000
0.348 0.059 0.232 0.464 5.887 0.000
8 15786 3  0.001
0.343 0.136 0.076 0.609 2,518 0.012
56,7 0.145 0.084 -0.020 0.310 1.719 0.086
1.212 1 0.271
and 8 0.156 0.099 -0.039 0.350 1.570 0.116
6, 7 and
o 0.003 0.069 -0.133 0.139 0.038 0.970 0.528 2 0.768
7 and 8 0.368 0.117 0.140 0.597 3.158 0.002  0.000 0 1.000
Total
o 17526 6  0.008
Within
Total
26.265 6 0.000
Between

As can be seen in Table 8, the variance between the studies for the grade level moderator

was found to be statistically significant (Q=26.265, p<0.05). In other words, it was seen that

there was no homogeneity in the distribution between the groups and there was a difference

between the mean effect sizes. The highest and positive effect size value was found in the

studies conducted on 7" and 8™ grade students while the lowest effect size value was found

in the studies conducted on 5™ grade students.
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Model | SR o Stalistics for each studk Std diffi d95% €l
;a'l;mﬁ iudy name alistics for each stuay It N means an o
S:ﬁe:'lfs'“ 5’:‘;‘,‘1?” Variance | Lower limit | Upperfimt | ZValue | pValue -1.00 -050 0,00 0,50 1,00
5.6, 7ve8 Bapod,S. 0,095 0,096 0,009 0,032 0,283 0,995 0,320 —f—
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Fixed 6.7vet 0,007 0,070 0,005 0,130 0143 0,095 0925 —
Random  6,7veé 0,007 0,070 0,005 0,130 0143 0,095 0925 —
E.5mf Kutl 0,285 0,078 0,006 0132 0438 3657 0,000 —
Fixed 6. Sinf 0,285 0.078 0,006 0132 0438 3657 0,000 —
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Fixed 7 ve 8. Sif 0,369 onz 0014 0,140 0598 3158 0,002 —_—
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Random 8 Sinf 0,344 0136 00 0,076 0611 2518 002 —_—

Figure 10. Forest Plot of the Grade Level Moderator

When Figure 10 is examined, it can be said that there is more heterogeneity in the studies

conducted on the 8™ grade students.

Sample size

The studies included in the meta-analysis were divided into three groups according to the

sample size moderator; 51-100, 101-500 and 500> individuals. Two studies were selected

with the sample size of 51-100, 8 studies with the sample size of 101-500 and 3 studies with

the sample size of 500> individuals. The analysis results of the sample size moderator

regarding critical thinking are given in Table 9.

Table 9. Sample Size Findings related to Critical Thinking

95% ClI Heterogeneity
Sample Mean

size ES SE Lower Upper Z p Q Sd p

51-100 2 0037 0.101 -0.162 0.236 0.367 0.713 0897 1 0.344
0.266 0.043 0.181 0.352 6.130 0.000

101-500 8 0.262 0.086 0.093 0.430 3.048 0.002 26.404 7 0000
0.107 0.046 0.017 0.197 2.329 0.020

500> 3 0.105 0.092 -0.077 0.286 1.133 0.257 8049 2 0018
Total

Within 35.350 10 0.000

Toal g1 2 0015

Between
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As can be seen in Table 9, the variance between the studies for the sample size moderator was

found to be statistically significant (Q=8.441, p<0.05). In other words, it was seen that there
was no homogeneity in the distribution between the groups and there was a difference between
the mean effect sizes. The highest and positive effect size value was found for the studies with
sample size of 101-500 individuals while the lowest effect size value was found for the studies

with the sample size of 51-100 individuals.

Model g,‘::lfi:rﬁ Study name Statistics for each study Std diff in means and 95% Cl
Stddiffin | Standard 9 2e ac
s T Variance | Lower limit = Upper limit | Z-Value pValue 1,00 050 0,00 050 1.00
101500 Apkgoz 0192 01139 0,014 -0.042 0,425 1610 0,107 —
101-500  Arslan, 5. 0676 0111 0012 0,460 0833 6118 0,000 T
101-500  Bapodh, S 0,095 0,096 0,003 -0.092 0283 0,935 0,320 -+
101500  Caglayan 0413 0132 0017 0,155 0672 3133 0,002 —_—
101-500  Gorucu, E 0,018 0,144 0.021 -0.266 0238 0113 0910 e
101-500  Yavuz Agil, 0,320 0179 0,032 -0,032 0671 1,782 0,075
101500 Yavuz, M 0,014 0,135 0ms 0,250 0,278 0,103 0918 e
101-500  Yildinm, K. 0,369 0117 0014 0,140 0538 3158 0,002 —
Fixed 101-500 0,269 0,044 0,002 0,183 0,354 6,165 0,000 ——
Random  101-500 0,264 0,085 0,007 0,097 0432 3,095 0,002 —
500> Bayindr, G 0,027 0,086 0,007 0141 0195 03n 0,755 i
500> Kuthu 0,285 0,078 0,006 0132 0438 3657 0,000 —
500> Kiiguikbatm 0,170 0,077 0,008 0,020 0.320 2,213 0,026 —
Fixed 500> 0,169 0,046 0,002 0,078 0,259 3,664 0,000 ——
Random 500> 0,164 0,073 0,005 0.021 0.307 2,252 0,024
51-100 Bagci, K 0,090 0116 0013 0137 0316 0775 0433 i e
51-100 Ozcan, 2 0,141 0,215 0,045 -0.562 0,279 -0.657 051
Fixed 51-100 0,038 0102 0010 -0,162 0237 0370 0711 —t—
Random  51-100 0,038 0,102 0,00 -0,162 0237 0,370 0711 ——

Figure 11. Forest Plot of the Sample Size Moderator

When Figure 11 is examined, it can be said that there is more heterogeneity in the

studies conducted with the sample of 51-100 individuals.
Discussion, Results and Suggestions

In this section, research findings are presented, evaluated and interpreted. The articles and
theses are presented in accordance with the criteria determined in the current study. These

studies were selected from scientific studies published between 2010 and 2019.

In line with the analyses made for the first sub-problem of the study, it was concluded
that different models and approaches had strong and positive effects on students’ critical
thinking skill. A total of 25 studies having data on critical thinking and conducted with the
participation of secondary school students were included in the study. The highest values for
these studies were found for the unpublished master’s thesis studies written in Turkish not
including a retention test, conducted in the city of Istanbul, in public schools, with 5" grade
students, with the sample size of 51-100 individuals and published between the years 2010
and 2018. 25 effect sizes were calculated for 25 studies with a total sample size of 1,656
people. While there was no statistically significant difference in the calculated 9 effect sizes

(p>0.05), there was a statistically significant difference in 14 effect sizes (p<0.05).
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As a result of the (Q and 12) analyses carried out to determine the heterogeneity in the

study, it was determined that there was a high level of heterogeneity for the studies examined
in the meta-analysis. Since the distribution showed a high level of heterogeneity, the random
effects model was preferred as a model in the study. Accordingly, a positive and statistically
significant (p<0.05) effect size was determined in favour of critical thinking (ES=1.044).
While the calculated value is “large” according to Cohen’s (1977) effect size classification, it

is “strong” according to the effect size classification by Cohen et al. (2011).

These results show that there is a significant difference in the size of the effect created
by different methods and approaches on students’ critical thinking skill. In other words, since
the mean effect size is positive, it can be said that the studies conducted are more effective in
developing/imparting critical thinking skill compared to other methods/applications/trainings
(applications conducted in control groups) that examine the effect of critical thinking. This
result obtained from the study coincides with the view that critical thinking is a
teachable/improvable skill and should be specially addressed in curriculums (Akbiyik and
Seferoglu, 2002; Akinoglu, 2001; Ennis, 1962; Halpern, 2013; Ten Dam and Volman, 2004).
This result shows that students’ critical thinking skill can develop well when the curriculum
is designed as suitable for students’ levels and when necessary arrangements are made. In the
study conducted by Polat (2015), the current curriculums were found to be sufficient to
develop students’ critical thinking skill. It has been stated that the inclusion of inquiry and
problem-based teaching methods in classroom practices is effective in developing critical
thinking skill in individuals (Ghaemi & Mirsaeed, 2017; Hatteberg, 2014).

In the current study, moderator variable analysis was conducted regarding publication
year, publication type, grade level and sample size, which could explain the calculated effect
size. As a result of the analysis, it was seen that the moderator variables did not affect the

overall effect size.

In line with the analyses made related to the second sub-problem of the study, it was
concluded that gender had a weak and positive effect on critical thinking skill. A total of 13
studies conducted on critical thinking and having information about the gender variable were
included in the study. The highest values for these studies were found for the unpublished
master’s thesis studies written in Turkish, not reporting the sampling method, conducted in
the city of Istanbul, in public schools, with mixed grade level students, with the sample size
of 101-500 individuals and published between the years 2011 and 2019. A total of 13 effect

size values were obtained for 13 studies with a total sample size of 4,444 individuals. While
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no significant difference was observed in the calculated 9 effect size values (p>0.05), there

was a significant difference (p<0.05) in 4 effect size values.

As a result of the (Q and I?) analyses carried out to determine the heterogeneity in the
study, it was determined that there was a low level of heterogeneity for the studies examined
in the meta-analysis. Since the distribution showed heterogeneity, albeit at a low level,
according to the heterogeneity analysis, the random effects model was preferred as a model in
the study. Accordingly, a positive and significant effect size value was determined in favour
of gender (ES=0.186) in relation to critical thinking skill in the study. This value is at a “weak”
level according to the effect size classification by Cohen et al. (2011). In this case, it can be
said that gender has a weak effect in developing critical thinking skill.

When studies in the literature are examined, it is seen that there are studies reporting
that students’ critical thinking scores do not vary significantly depending on gender, which
concurs with the results of the current study (Bagheri and Ghanizadeh, 2016; Ozcan, 2017).
In the study conducted by Colak, Tiirkkas, Anasisz, Yorulmaz and Duman (2019) on pre-
service teachers’ level of critical thinking, the size of the effect of gender on the participants’
critical thinking tendencies was calculated to be ES=0.028. This value shows that the effect in
terms of gender variable is very low. Unlike the results of the current study, there are also
studies showing that students’ critical thinking skill scores vary significantly depending on
gender. In these studies, the difference was found to be in favour female participants (Ay and
Akgol, 2008; Evren, 2012; Rudd, Baker and Hoover, 2000; Shubina and Kulakli, 2019; Walsh
and Hardy, 1999; Zetriuslita, Ariawan and Nufus, 2016).

As a result of the moderator variable analysis conducted to determine the effect of the
moderator variables on the homogenous distribution of the studies focused on the

development of critical thinking skill, the following conclusions were reached;

For the publication year moderator, the mean effect size scores of the groups were
found to be statistically significant (p<0.05), that is, it was seen that there was a difference
between the mean effect sizes. When the mean effect size values of the studies were examined,
it was determined that the lowest effect size value was negative in 2017 (ES=-0.140) and the
largest effect size value was positive in 2011 (ES=0.428-0.402). This result shows that in
2011, researchers turned to the field of critical thinking more.

For the publication type moderator of the studies, the mean effect size scores of the

groups were not found statistically significant (p>0.05), that is, it was seen that there was no
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difference between the mean effect sizes. When the mean effect size values of the studies were

examined, while the lowest effect size value was found for the master’s theses (ES=-0.140) at
the negative direction, the highest effect size value was found for the doctoral dissertations
(ES=0.412). This result suggests that critical thinking is more studied at the doctoral level due

to the fact that it is a subject area that requires detailed investigation and research.

The mean effect size scores of the groups were found to be statistically significant
(p<0.05) for the grade level variable, that is, it was seen that there was a difference between
the mean effect sizes. When the mean effect size values of the studies were examined, it was
determined that while the lowest effect size value was at the 5" grade level (ES=0.000), the
highest effect size value was at the 71" and 8" grade levels (ES=0.368) and positive. The reason
why 7" and 8" grade students’ critical thinking levels are higher than the other grade level
students may be that they receive more support from their teachers and parents because of
their preparation for high school entrance exams. The reason why the critical thinking levels
of 5" grade students are lower than the students at the other grade levels may be due to the
fact that they are in the process of getting used to and adapting as they have just started a new
level of schooling after their primary education. When the literature is reviewed, it is seen that
there are studies showing that with increasing grade level, students’ critical thinking skill
improves. The results reported by Demir (2006) and Bayindir (2015) concur with the results
of the current study. In the study conducted by Ozcan (2017), a significant difference was
found in the sub-dimensions of critical thinking skill in favour of 8" graders. In the study
conducted by Ay and Akgol (2008) on high school students, it was found that students’ critical
thinking power improves with increasing grade level but only 2" grade high school students
experienced some deterioration in their critical thinking power and the reason for this was
thought to be that students were divided into branches in this grade level. In the current study,
it is thought that critical thinking skill of students improves with increasing age and
experience. Unlike the results of the current study, there are also studies showing that students’
critical thinking skill does not vary significantly depending on the grade level moderator
(Evren, 2012). In their study conducted on critical thinking levels of pre-service teachers,
Colak et al. (2019) found that the effect size of the grade level moderator on critical thinking
tendencies is 0.052. The calculated effect value shows that this effect is very low in terms of

the grade level moderator.

For the sample size moderator of the studies, the mean effect size scores of the groups

were found to be statistically significant (p<0.05), that is, it was observed that there was a
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difference between the mean effect sizes. When the mean effect size values of the studies were

examined, the lowest effect size was found for the sample size of 51-100 individuals
(ES=0.037) and the highest effect size was found for the sample size of 101-500 individuals
(ES=0.266-0.262). This result is thought to be due to the researchers’ desire to work with

larger groups in order to obtain reliable results.

When the results of this meta-analysis study were evaluated in general, it was seen that
the methods and approaches applied to develop students’ critical thinking skill were very
effective in developing students’ critical thinking skill and that the gender has a low effect on
the improvement of students’ critical thinking skill. While the moderators of publication year,
grade level, and sample size were found to affect the variance between the studies, the
moderator of publication type was found not to affect the variance between the studies. In
light of these results, it can be argued that that it is highly possible to develop critical thinking
skill to a greater extent when individuals are provided with environments that will foster the
development of their critical thinking skill in accordance with their age and development level
from childhood and when the proper guidance is provided (Tozduman Yarali, 2019; Yang,
2012).

In light of the results of the current study, the following suggestions for researchers and

practitioners were made.

e As a result of the study, it was observed that the effect size value for critical thinking
was at the lowest level for 5" graders and at the highest level for 7" and 8" graders.
For this reason, more content and activities that will enable the development of critical
thinking skill can be included in the curriculum in order to further support 5" grade

students to develop their critical thinking skill.

e Since the necessary statistical data (n, X and Std) related to the variables of mother’s
education level, father’s education level, students’ grade level and school type were not
included in the studies examined, more advanced analyses could not be performed to
determine the effects of these variables on secondary school students’ critical thinking
skill. Future research can focus on the investigation of these variables. Same variables

can be studied with students from different grade levels.

e A qualitative study can be conducted with secondary school students to gain more in-
depth data about the variables investigated in the current study, and the results can be
compared.
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e A meta-analysis study can be made on studies conducted with secondary school

students abroad and thus a comparison can be made between national and international

studies.

e Apart from critical thinking skill, meta-analysis studies can be conducted on other
thinking skills (creative, reflective, etc.).
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