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Bu arastirmada fen bilimleri dersi madde ve 1s1 {initesi kapsaminda altinci sinif 6grencilerinin elestirel
diisinme becerilerinin akademik basarilarina etkisi test edilmistir. Arastirmada nicel arastirma
yontemlerinden iliskisel tarama modeli kullanilmistir. Arastirmaya 2023-2024 egitim 6gretim yilinda,
Bursa ili inegdl ilgesinde bulunan Milli Egitim Bakanligina Bagh 6zel bir okulda 6grenim géren 47 altinci
sinif 6grencisi katilmistir. Arastirmada veri toplama araci olarak; arastirmac tarafindan gelistirilen 12
maddelik “Madde ve Is1 Elestirel Diisiinme Becerileri Testi” kullanilmistir. Ayrica 6grencilerin madde ve
151 linitesindeki akademik basarilarinin élgiilebilmesi icin arastirmac tarafindan gelistirilen “U¢ Asamali
Madde ve Is1 Akademik Basari Testi” kullanilmistir. Arastirma sonuglarina gore; akademik basar ve
elestirel beceri puanlarina gore, kiz ve erkek 6grenciler arasinda anlamli derecede fark gortlmustiir. Kiz
6grencilerin her iki testten elde ettikleri puanlarin aritmetik ortalamasi, erkek 6grencilere kiyasla daha
yiiksek bulunmustur. Alt ve Ust elestirel diisiinme beceri diizeylerindeki égrencilerin akademik basari
puanlar1 arasinda istatistiksel olarak anlamh bir fark oldugu gérilmistiir. Ogrencilerin elestirel
diisinme ve akademik basari arasinda pozitif yonlii yiiksek derecede bir iliski oldugu goriilmiistiir. Bu
baglamda fen bilimleri derslerinde oOgrencilere problem c¢6zme, elestirel analiz yapma ve bilgiyi
sorgulama gibi beceriler kazandirmak i¢in etkilesimli 6grenme yontemleri benimsenebilir. Ayrica fen
bilimleri derslerinde kullanilan materyaller cinsiyet temelli stereotiplere kars1 duyarl olabilir.

Anahtar Kelimeler: Akademik basari, elestirel diisiinme becerileri, fen egitimi, madde ve is1.

Abstract

In this research, the impact of sixth grade students' critical thinking skills on their academic
achievements was tested within the scope of the matter and heat unit of the science course. The
relational survey model, one of the quantitative research methods, was used in the research. A total of
47 sixth-grade students studying in a private school affiliated with the Ministry of National Education in
the district of Inegél, Bursa, in the 2023-2024 academic year participated in the study. As the data
collection tool, the 12-item "Matter and Heat Critical Thinking Skills Test" developed by researcher was
used. In addition, the "Three-Stage Matter and Heat Academic Achievement Test" developed by the
researcher was used to measure students' academic achievements in the matter and heat unit.
According to the research results, a significant difference was observed between male and female
students in terms of academic achievement and critical skill scores. The arithmetic average of the scores
obtained by female students from both tests was found to be higher compared to male students. It was
observed that there was a statistically significant difference in academic achievement scores between
students at lower and upper levels of critical thinking skills. There was a highly positive relationship
between students' critical thinking and academic achievement. In this context, interactive learning
methods can be adopted in science courses to provide students with skills such as problem-solving,
critical analysis, and questioning information. Additionally, materials used in science classes may be
sensitive to gender-based stereotypes.
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GIRIS

Bilim ve teknolojideki ilerlemelerin 6nemi her gecen giin toplumlarin siirdiriilebilirligi,
ekonomik kalkinma ve kiiresel sorunlara ¢éziim arama gibi nedenlerden dolayr daha da
artmaktadir. Fen egitimi, bireylerin cevresel olaylar1 anlama, teknolojiyi etkili kullanma,
bilimsel diisiince becerileri, elestirel diisiinme becerileri gibi {ist diizey beceriler gelistirme
bakimlarindan ayr1 bir 6neme sahiptir. Bilimsel yontemi anlama ve uygulama yetenegi,
bireyleri sadece salt bilgi 6grenimiyle degil, ayni zamanda cesitli durumlar degerlendirme ve
¢6zme yetenegiyle donatarak, onlari daha etkili diigslinilirler haline getirir. Ayrica fen egitimi,
problem ¢6zme becerileri kazandirarak dgrencilerin analitik diisiinme kapasitelerini gelistirir.
Teknolojik gelismelere ayak uydurma ve katki saglama gibi konularda da kritik bir rol oynar
(Bozkurt, Ay & Fansa, 2013; Tuysuz, Demirel & Yildirim 2013; Tekin, Aslan & Yagiz, 2016).
Akademik basar1 ise 6grencilerin fen bilimleri alanindaki bilgi ve becerilerini degerlendiren bir
Olciidir. Fen egitimindeki basari, sadece bilgilerin ezberlenmesi degil, ayn1 zamanda bu
bilgilerin anlasilmasi, uygulanmasi ve baglam icinde degerlendirilmesi siireclerini de igerir.
Ogrencilerin fen bilimlerindeki bagarilari, onlarin bilimsel yontemi anlama, deney yapma
becerilerini gelistirme ve bu bilgileri giinliik yasamlarina uygulama yetenekleriyle dogrudan
iliskilidir (Demirel & Tirkmen, 2023).

Fen egitimi programlarina bakildiginda 6grencilerin akademik basarilarini artirmakla birlikte
bilimsel siire¢ becerileri yiiksek, fene yonelik tutumlari olumlu, teknoloji okuryazari ve gevreye
duyarh bireyler yetistirmek gibi ¢ok yonli amacglar yer almaktadir. Elestirel diisiinme
becerileri de bu amaglar arasindadir (Tuysuz, Yildirim & Demirel, 2014). Elestirel diisiinme,
bilgiyi analitik bir perspektifle degerlendirme, mantikli sonuglara ulasma ve farkl goriisleri ele
alma yetenegi olarak tanimlanabilir. Bu diisiinme becerisi, bireyin dogru bilgiye ulasma
slirecini yonlendirir ve bilgiyi yalnizca ezberleme degil, ayn1 zamanda anlama ve uygulama
yetenegiyle birlestirir (Tekin, Aslan & Yagiz, 2016). Psikolojik arastirmalar, elestirel
diistinmenin bireyin problem ¢ozme yetenegini artirdigini, 6zgiin diislinceyi tesvik ettigini ve
bilgiyi daha etkili bir sekilde kullanma kapasitesini gliclendirdigini géostermektedir (Ay & Acat,
2014; Timkaya, 2011).

Fen egitiminde elestirel diisiinme, oOgrencilere bilimsel yontemi anlama ve uygulama,
hipotezleri sorgulama, verileri elestirel bir sekilde degerlendirme becerilerini kazandirma
acisindan hayati 6neme sahiptir (Okumus, 2020). Bilim, stirekli evrilen bir alandir ve elestirel
diisiinme, 6grencilere bu degisen bilimsel paradigmalara ayak uydurma yetenegi kazandirarak
bilgiye katkida bulunmalarini saglar. Ayn1 zamanda, fen bilimlerinde karsilasilan karmasik
sorunlar1 ¢ozme yetenegini artirarak, dgrencilerin giinliik yasamlarinda bilimsel diistinmeyi
etkili bir sekilde uygulamalarina olanak tanir. Fen egitiminde elestirel diisiinme becerilerini
gelistirmek, 6grencilerin sadece bilgiyi 6grenmelerini degil, ayn1 zamanda bu bilgiyi sorgulama,
analiz etme ve uygulama yetenegini gelistirmelerini saglar (Bakirct & Cepni, 2016; Ozerbas,
2011). Bu, 06grencilerin bilimsel acidan donanimli bireyler olarak yetismelerini ve bilimde
ilerlemelerini kolaylastirir. Dolayisiyla, fen egitiminde elestirel diistinme becerilerine vurgu
yapmak, 6grencilerin bilimsel diisiinme kapasitelerini arttirarak, gelecekteki bilim insanlar1 ve
toplum liderleri olarak daha etkin bir rol oynamalarina katki saglar (Demirel & Tiirkmen,
2023; Kusdemir, Ay & Tiiystiz, 2013).

Elestirel diisiinme, egitimin temel hedeflerinden biri olarak kabul edilen bir beceridir; ¢linkii
dogru secimleri alternatifler arasindan yapabilme ve strekli olarak farkli secenekleri
degerlendirme yetenegiyle yakindan iligkilidir. Egitimde elestirel diisiinmenin pratik uygulama
alanlarina yonelik olarak Brown (2018), elestirel diisiinmenin farkli alanlarda nasil
uygulanabilecegini, ders planlarinin hazirlanmasi ve 6grenme etkinliklerinin diizenlenmesi ile
ilgili oldugunu ifade eder. Ogrencilerin diisiinme yeteneklerinin gelismesinin, konularin
anlamli bir sekilde 6grenildigi 6grenme ortamlari olusturulmadik¢a beklenemeyecegini ve
gercek yasam durumlarinin kullanilmasiyla aktif katilimin saglanabilecegini belirtir. Brown'a
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(2018) gore, elestirel diisiinmeyi uygulamak icin belirlenmemis sorunlara ihtiya¢c vardir.
Elestirel diistinen 6grenciler, bilimsel siireclerde kullanilan gecerli ve gecersiz genellemeleri
fark edebilme, goriisleri analiz etme ve degerlendirme, disiplinler arasi iliskiler kurma,
mantikli yorum yapma, varsayimlari tespit etme ve degerlendirme gibi bilissel becerileri
kullanirlar. Ancak, Kurfiss (1988) ve diger bazi arastirmacilar, elestirel diisiinmenin siniflara
entegre edilmesinde zihinsel olgunlugun, basariy1 etkileyen onemli bir faktér oldugunu
bildirmektedirler (Kimmel, 1995).

Literatlirde elestirel diisiinmenin akademik basariya olumlu etkilerinin oldugunu belirten
calismalarin (Adams, vd., 1999; Ip, vd., 2000) yani sira, Facione & Facione'un (1997)
calismasinda elestirel diisiinmenin 6grenmeyi daha nitelikli hale getirdigi, 6grenci yanitlarinin
diizeyini yiikselttigi ve 6grencilerin bilissel farkindaliklarinmi arttirdig1 yoniinde bulgular yer
almaktadir. Elestirel diistinme egilimleri konusundaki cinsiyet farkliliklarini arastiran Facione,
vd., (1995) ise universitede 6grenim goren kiz 6grencilerin erkek 6grencilerden daha fazla
egilim gosterdigini belirtmistir. Akbiyik (2002) ise yliksek elestirel diisiinme egilimlerine sahip
grup ile diisiik elestirel diisiinme egilimlerine sahip grup arasinda, genel akademik basari,
matematik dersi akademik basarisi, fen grubu dersleri (fizik, kimya ve biyoloji) akademik
basarilar1 ve sosyal bilimler grubu dersleri (tarih ve cografya) akademik basarilar1 yoniinden,
ylksek elestirel diisiinme becerilerine sahip gruplar lehine istatistiksel olarak anlaml farklar
tespit etmistir. Dil grubu derslerinden Tirk dili ve edebiyati dersi akademik basarisi
bakimindan da birinci grup lehine anlaml bir fark belirlemis ancak ingilizce dersi akademik
basarisinda istatistiksel olarak anlamli bir fark olmadigin belirlemistir.

Bu arastirmada 6grenciler elestirel diisiinme becerileri bakimindan alt, orta ve {ist olmak iizere
lic gruba ayrilmis sonrasinda ise gruplarin akademik basarilar1 arasinda anlamli bir fark olup
olmadigina bakilmistir. Ayrica kiz ve erkek o6grencilerin elestirel diisiinme becerilerinin
akademik basarilarina etkilerinin cinsiyetlere gore farklilasip farklilasmadigina bakilmistir. Bu
baglamda, yapilan bu arastirmanin ilgili literature 6nemli katki saglayacag diisiiniilmektedir.

Arastirmanin Alt Problemleri

1. Altnci sinif 6grencilerinin fen bilimleri dersinde akademik basari seviyeleri nasildir?

2. Altina sinif 6grencilerinin fen bilimleri dersinde elestirel diisiinme becerileri seviyeleri
nasildir?

3. Kiz ve erkek 6grencilerin altinci siif fen bilimleri dersinde akademik basari puanlari
arasinda anlamh fark var midir?

4. Kiz ve erkek dgrencilerin elestirel diisiinme puanlar1 arasinda anlamli fark var midir?

5. Alt, orta ve iist elestirel diistinme beceri diizeylerine sahip 6grencilerin akademik basari
diizeyleri arasinda anlamli bir fark var midir?

6. Altina siif 6grencilerinin fen bilimleri dersinde elestirel diisiinme becerileri ile akademik
basarilar arasinda iligki var midir?

Arastirmanin Amaci

Bu arastirmada, fen egitiminde akademik basar1 ve elestirel diisiinme becerileri arasindaki
iliskiyi daha ayrintili bir sekilde inceleyerek bu iki 6nemli bilesenin birlikte nasil
giiclendirilebilecegi ve 0Ogrencilerin bilimsel diisinme kapasitelerini nasil artirabilecegi
arastirilmistir. Arastirma elestirel diistinme becerileri ile fen bilimleri derslerindeki akademik
basar1 arasindaki iliskinin ayrintih bir sekilde anlasilmasina odaklanarak fen egitimindeki
pedagojik uygulamalara 1sik tutmayir amaglamaktadir. Elestirel diisiinme becerilerinin, fen
bilimleri disiplinindeki basar1 tlizerindeki etkisi goz oOniline alindiginda, bu arastirma,
ogrencilerin bu becerileri gelistirmelerine odaklanan egitim programlarinin tasarimi ve
uygulanmasi konusunda rehberlik edebilecek énemli bulgular sunmay1 hedeflemektedir. Bu
amagla arastirmada fen bilimleri dersi madde ve 1s1 initesinde altinci sinif 6grencilerinin
elestirel diisiinme becerilerinin akademik basarilarina etkisi belirlenmeye calisiimistir.
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YONTEM
Arastirma Modeli

Bu arastirmada nicel arastirma ise kosulmustur. Arastirmanin modeli ise iliskisel tarama
modelidir. Bu modele gore iki ve daha ¢ok sayidaki degisken arasinda birlikte degisimin varhigi
belirlenmeye calisilir. Bu modelde, degiskenlerin birlikte degisip degismedigi; degisme varsa
bunun hangi yonde oldugu saptanmaya ¢alisilir (Karasar, 2010).

Evren ve Orneklem

Arastirmaya, 2023-2024 egitim 6gretim yilinda, Bursa ili inegél ilgesinde bulunan Milli Egitim
Bakanligina bagh 6zel bir okulda 0grenim goren altinct smif 6grencileri katilmistir.
Arastirmada 6grenciler amach Ornekleme yontemiyle belirlenmistir. Amach 6rnekleme
yontemi, arastirmacinin evrenin Ozelliklerini belirleyip bu 6zelliklere ait bireyleri se¢mesi
yontemidir (Creswell, 2009). Arastirma icin alt, orta ve iist elestirel diistinme beceri diizeyine
sahip 47 altina sinif 6grencisinden veri toplanmistir. Arastirmaya katilan Ogrencilerin
cinsiyete gore dagilimlar1 %53 (N=25) kiz, %47 (N=22) erkektir.

Veri Toplama Araclari

Calismada altinci siif 6grencilerinin madde ve 1s1 linitesindeki akademik basarinin ve elestirel
diistinme becerilerinin 0Olg¢lilmesi amaciyla lic asamali akademik basari testi ve elestirel
diistinme becerileri testi kullanilmistir.

Uc Asamal Akademik Basari Testi (UAABT)

Calismada, Demirel (2022) tarafindan hazirlanan ii¢c asamali basar1 testi kullamilmistir. Bu
testte, 2018 fen bilimleri dersi miifredatindaki altinci sinif “Madde ve Is1” iinitesinde yer alan
14 kazanima yonelik 19 soru yer almaktadir. Testin ilk asamasinda ¢oktan se¢meli siklara,
ikinci asamasinda ise birinci asamadaki se¢enekler ile ilgili farkli seceneklerin yer aldig1 coktan
secmeli diger siklara yer verilmistir. Testin liciincii asamasinda ise 6grencilerden her iki
boliimde isaretledikleri siklarin nedenlerini kendi climleleri ile yazmalari istenmistir. Bu testte
literatiirde yer alan ii¢ asamali basar1 testlerden farkl bir yol izlenmistir. Literatirdeki ii¢
asamali basari testlerinin ticiincii asamasinda daha ¢ok 6g8rencilerden isaretledikleri iki siktan
emin olup olmadiklar1 sorulurken hazirlanan bu basar1 testinde testin ii¢iincii asamasinda
ogrencilerden ilk iki asamada isaretledikleri siklarin nedenlerini yazmalar1 istenmistir.
Hazirlanan bu basar1 testinde yer alan bir sorunun dogru kabul edilebilmesi icin ise
ogrencilerin ilk iki asamadaki siklar1 dogru isaretlemis olmalar1 ve isaretledikleri siklarin
liclincli asamada dogru ciimlelerle aciklanmasi gerekmektedir. Bu nedenle calismada siklardan
sadece birini dogru isaretleyenlerle sadece agiklamayi dogru acgiklayanlarin sorulari dogru
olarak kabul edilmemistir.

Testin kapsam gecerliginin belirlenmesi sirasinda fen bilimleri egitimi alaninda gorevli 3
Ogretim lyesi ve 2 fen bilimleri 6gretmeninden uzman goriisii alindigl ifade edilmistir. Ayrica
testin dil bilgisi agisindan incelenmesi i¢in ise 1 Tiirkce 6gretmeninin goriisiine basvuruldugu
belirtilmistir. Uzman goriisleri dogrultusunda gerekli diizeltmelerin (soru kokiindeki hatalar,
celdiricilerin kuvvetli olmasi v.b) yapildig1 testin, kapsam gecerliliginin yiiksek oldugu
goriilmistir. Ayrica Tiirkce dil bilgisi agisindan da gerekli diizeltmeler sonucu teste son hali
verilmistir. Testin, gecerli kabul edilmesinden sonra giivenilirlik c¢alismas1 yapildig
belirtilmistir. Testin gilivenilirlik hesaplamasi icin yapilan KR-20 i¢ tutarlik degerinin 0,78
bulundugu ifade edilmistir. Bulunan bu degerin 0,70 ve daha ytliksek olmasi test puanlarinin
guvenilirligi icin genel olarak yeterli goriilmektedir (Biytlikoztirk, 2004). Testte yer alan
sorularin toplam ayirt edicilik indeksinin ise 0,49 olarak hesaplandig: belirtilmistir. Bu deger
0,40'1n tlizerinde oldugu icin testin toplam ayirt ediciliginin de iyi oldugu soylenebilir. Ayrica
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testte yer alan 19 sorunun madde gii¢liik diizeyi dagilimina bakildiginda ise madde giicligii
“Orta” diizeyde 9, “Cok Kolay” diizeyde 3, “Cok Zor” diizeyde 3, kolay diizeyde 3 ve “Zor”
diizeyde 1 sorunun yer aldig1 belirtilmistir. Testin toplam madde gii¢liik indeksi ise 0,54 olarak
bulunmustur. Bu deger 0,40 ile 0,59 arasinda oldugu icin test “Orta” diizeyde bir giiclige
sahiptir.

Bu baglamda UAABT'in, yapilan gecerlik, giivenilirlik ve madde analizlerinden elde edilen
bulgulardan testin gecerligi ytliksek, giivenilir, iyi ayirt edicilige sahip ve orta giicliikte oldugu
belirlenmistir.

Madde ve Is1 Elestirel Diisiinme Becerileri Testi (MIEDBT)

Calismada Demirel (2022) tarafindan gelistirilen “Madde ve Is1 Elestirel Diisiinme Becerileri
Testi” kullanilmistir. Bu test hazirlanmadan 6nce literatiir incelemesi yapildig1 belirtilmistir.
Gerekli incelemeler yapildiginda elestirel diisiinme becerileri test c¢alismalarinin en
kapsamlisinin ve literatiirdeki diger tiim calismalarin sentezi niteliginde olan National
Postsecondary Education Cooperative (NPEC)'in c¢alismasi kaynak olarak kullanildig ileri
strilmistiir. NPEC, diinya ¢apinda yaygin olarak kullanilan 12 6lgek lizerinde yapmis oldugu
arastirmada Olgeklerin hicbirisinin elestirel diisiinme boyut ve bilesenlerini tam olarak
Olcemedigi sonucuna varmistir. Bu 6lceklerin cogu, daha az sayida boyut ve bilesene yer
verdigi icin elestirel diisiinmenin bazi boyutlarini ve davranislarini istenilen nitelikte
Olgemedigi; bu nedenle de NPEC’in bu durumu diistinerek 7 boyuttan ve 12 alt boyuttan olusan
bir test gelistirdigi belirtilmistir (Dogan, 2013; Akt: Demirel, 2022).

Demirel (2022), Madde ve Is1 Elestirel Diisiinme Becerileri Testi'ni (MIEDBT) hazirlarken,
NPEC'in gelistirdigi testte yer alan 12 alt boyutu dikkate alarak 12 adet soru hazirlamistir.
Ogrencilerden, testteki sorular1 yamtlarken sayfanin iist kisminda yer alan hikaye ya da érnek
olay1 okuduktan sonra yanitlarin1 kendi ciimleleri ile sayfanin alt kisminda yer alan boéliime
yazmalar1 istenmistir. Test ile ilgili analizlerin yapilabilmesi icin de biitiincil dereceli
puanlama anahtari olusturuldugu belirtilmistir. Ayrica dgrencilerin ilinite boyunca gostermis
oldugu becerilerin degerlendirilmesi amaciyla “Gegersiz”, “Zayif’, “Yeterli”, “Iyi” ve “Cok lyi”
seklinde olciitlerin belirlendigi ifade edilmistir. Olgiitler belirlendikten sonra bu 6lgiitlerin
nedenlerinin belirlendigi ifade edilmistir. Son olarak bu béltimlere 0 ile 4 arasinda puanlarin
verildigi belirtilmistir. Tablo 1’de belirtilen bu o6l¢iitler, dlgiitleri olusturan kriterler ve bunlara
karsilik gelen puanlar yer almaktadir.

Tablo 1. Olgiitler, Olciitleri Olusturan Nedenler ve Bunlara Karsilik Gelen Puanlar

Olgiitler ~ Olgiitleri Olusturan Nedenler

Puan
Gecersiz  Ogrencinin soruya verdigi cevap yanlis ya da soruyu yanitlamad. 0
Zayif Ogrenci soruyu cevapladi ama verdigi yanitlar yeterli degil. Kisa cevaplar verdi. 1
Yeterli Ogrencinin verdigi cevap soruyu yanitlamak i¢in yeterliydi. Ama érnek veremedi. 2
fyi Ogrenci soruyu dogru cevapladi. Ornek verdi ama karsilastirma, ¢ikarim ve degerlendirme 3
yapamadi.

Cok iyi Ogrenci soruyu dogru cevapladi. Soruyu yanitlarken karsilastirmalar yapti, kendinden ya da 4
yakin c¢evresinden drnekler verdi, giinlik hayattaki yansimalarim1 degerlendirdi ve ¢ikarimlar

yaptu

Olusturulan biitiinciil dereceli puanlama anahtarina gore bir 6grenci 12 sorudan olusan
MIEDBT’den en diisiik 0 puan alabilirken en fazla 48 puan alabilmektedir.

Gelistirilen bu testin kapsam gecerligini belirlemek amaciyla fen bilimleri egitimi alaninda
gorevli 3 Ogretim lyesi ve 2 fen bilimleri 6gretmeninden uzman goriisii alindigi ifade
edilmistir. Ayrica testin dil bilgisi acisindan incelenmesi i¢in ise 1 Tiirkce 6gretmeninin
gorlsiine basvuruldugu belirtilmistir. Uzman gorisleri dogrultusunda gerekli kontroller
yapildiktan sonra testin giivenilirlik hesaplamasinda KR-20 i¢ tutarlilik katsayisinin 0,89
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oldugu belirtilmistir. Hesaplanan giivenilirlik katsayisinin 0,70 ve daha yiliksek olmasi test
puanlarinin giivenilirligi icin genel olarak yeterli gortilmektedir (Biytkoztiirk, 2004). Ayrica
bu testte yer alan tiim sorularin madde ayirt edicilik indekslerinin 0,30’un iizerinde oldugu ve
testin toplam ayirt edicilik indeksinin ise 0,54 oldugu belirtilmistir. Bu deger 0,40’1n lizerinde
oldugu i¢in testin toplam ayirt ediciligi cok iyi olarak ifade edilmistir. Testin madde gii¢liik
diizeyine bakildiginda ise “Zor”, “Orta” ve “Cok Zor” diizeyde 3’er soru bulunurken “Kolay”
diizeyde 2 soru ve “Cok Kolay” diizeyde 1 sorunun yer aldigi belirtilmistir. Testin ortalama
madde giicliik indeksi ise 0,37 olarak hesaplanmistir. Bu deger 0,20 ile 0,39 arasinda bir deger
oldugu icin Madde ve Is1 Elestirel Diisiinme Becerileri Testinin “Zor” diizeyde bir glicliige sahip
oldugu belirtilmistir. Madde ve Is1 Elestirel Diisiinme Becerileri Testi ile ilgili yapilan
analizlerden elde edilen tiim veriler birlikte degerlendirildiginde bu test i¢in gecerligi yiiksek,
cok iyi ayirt edicilige sahip, zor ve giivenilir bir test oldugu belirtilmistir.

Verilerin analizi

Calismanin 1. ve 2. alt arastirma probleminin analizine yonelik 6grenci sayisi, cinsiyet dagilimi,
UAABT ve MIEDBT’den alinan puanlarin genel aritmetik ortalamasi ve standart sapma
degerleri tablo halinde verilmistir. Daha sonra 6grencilerin MIEDBT’den aldiklar1 puanlar
diisiik puandan ytiksek puana dogru siralanarak ii¢ gruba ayrilmistir. Bu gruplar “Alt”, “Orta”
ve “Ust” elestirel diisiinme becerilerine sahip grup seklinde ifade edilmistir.

Istatistiksel analizlerden parametrik ve parametrik olmayan testlerden hangisinin
kullanilacag ile ilgili normallik analizi yapilmistir. Veri toplama araglarinin ve alt boyutlarinin
carpiklik ve basiklik degerleri incelenmis ve degerlerin #2.00 araliginda oldugu
goriilmiistiir.Analiz sonunda Skewness ve Kurtosis degerlerinin normal dagilim
gostermesinden dolay1 arastirmaya parametrik testler kullanilarak devam edilmistir.

Calismanin 3. ve 4. alt arastirma problemine yonelik analizler sirasinda MIEDBT ve
UAABT’deki puanlarin kiz ve erkek ogrenciler arasinda anlamli derecede farklilasip
farklilasmadigini tespit etmek amaciyla bagimsiz gruplar t testi yapilmistir.

Calismanin 5. alt arastirma problemine yonelik analizler sirasinda ise 6grencilerin elestirel
diisiinme beceri diizeylerinin (Alt, Orta, Ust) akademik basarilan fiizerindeki etkilerini
belirleyebilmek icin puanlar arasinda tek yonlii ANOVA analizi yapilmistir. ANOVA
sonuglarindan, 6égrencilerin UAABT puanlarimin ortalamalar1 arasinda istatistiksel olarak
anlamli bir fark oldugu belirlenmistir. Meydana gelen bu farkin hangi grup ya da gruplar lehine
oldugunu belirlemek icin de Tukey analizi yapilmistir.

Son olarak calismanin 6. alt arastirma problemine yo6nelik analizler sirasinda 6grencilerin
elestirel diisiinme becerileri ve akademik basarilar1 arasindaki iliskinin belirlenebilmesi igin
Pearson Korelasyon analizi yapilistir.

BULGULAR

Bu béliimde, MIEDBT ve UAABT verilerinden elde edilen bulgulara dayali analizlere yer
verilmistir.

Calismada yer alan 6grencilerin sayilari, cinsiyet dagilimlari, UAABT ve MIEDBT’den alinan
puanlarin genel aritmetik ortalama ile standart sapma degerlerinin yer aldig1 betimsel veriler
Tablo 2’de verilmistir.

Tablo 2. Ogrencilerin Testlerden Aldiklar1 Puanlara iliskin Aritmetik Ortalama ve Standart
Sapma Degerleri

Testler Ogrenci Saysi Cinsiyet Aritmetik Ortalama Standart Sapma
Kiz Erkek

UAABT 47 25 22 10,89 4,14

MIEDBT 47 25 22 15,36 8,97
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Tablo 2’'de de goriildiigii lizere arastirmaya 47 6grenci katilmistir. Bu 6grencilerin 25 tanesi
kiz, 22 tanesi ise erkektir. UAABT’den elde edilen verilere bakildiginda ise aritmetik
ortalamanin 10,89 standart sapma degerinin 4,14 oldugu goérilmektedir. MIEDBT’den elde
edilen verilerde ise aritmetik ortalama 15,36 standart sapma ise 8,97 olarak hesaplanmistir.

Calismada farkli elestirel diisiinme becerilerine sahip Ogrencilerin akademik basarilari
arasindaki farki belirleyebilmek icin MIEDBT’den alinan puanlarin aritmetik ortalamalarina
yarim standart sapma puam ekleyerek bu puanin iizerinde olan 6grenciler “Ust” elestirel
diistinme becerisine sahip olarak degerlendirilmistir. Aritmetik ortalama puanindan yarim
standart sapma puani cikarilarak bulunan degerden diisiik olan 6grenciler ise “Alt” elestirel
diistinme becerisine sahip olarak degerlendirilmistir. Bu degerler arasinda yer alan puanlar ise
“Orta” elestirel diistinme becerilerine sahip olarak degerlendirilmistir. Bahsedilen bu duruma
ait betimsel veriler Tablo 3’te verilmistir.

Tablo 3. Ogrencilerin Elestirel Diisiinme Beceri Diizeylerine Ait Betimsel Veriler

Elestirel Diistinme Beceri Diizeyi Ogrenci Sayisi Minimum Maksimum
Puan Puan
Alt 13 0 10
Orta 21 11 19
Ust 13 20 48

Tablo 3’e bakildiginda “Alt” elestirel diisiinme beceri diizeyine sahip 13, “Orta” elestirel
diisiinme beceri diizeyine sahip 21 ve “Ust” elestirel diisiinme beceri diizeyine sahip 13
Ogrencinin oldugu goriilmektedir. “Alt” elestirel diisiinme beceri diizeyinin minimum puani 0
olurken maksimum puani 10 olarak belirlenmistir. “Orta” elestirel diisiinme beceri diizeyinin
minimum puam 11 iken maksimum puan 19 olarak belirlenmistir. “Ust” elestirel diisiinme
beceri diizeyinin ise minimum puami 20 olarak belirlenirken maksimum puani 48 olarak
belirlenmistir.

Bu calismada, istatistiksel analizlere baslamadan 6nce hangi test tiirlerinin kullanilacagina
karar verebilmek adina normallik testi yapilmistir. Istatistiksel testler parametrik ve
parametrik olmayan testler olmak lizere ikiye ayrilir. Yapilacak calismalarin bu testlerden
hangisine uygun oldugunu belirlemek amaciyla normallik testi yapilir. Eger veriler normal
dagilima sahip ise parametrik testler, normal dagilima sahip degilse parametrik olmayan
testler kullanilir. Normallik testi sonuglar1 Tablo 4’te verilmistir.

Tablo 4. Ogrencilerin UAABT ve MIEDBT Puanlarina ait Skewness ve Kurtosis Degerleri

Testler Skewness Kurtosis
UAABT -0,157 -0,018
MIEDBT 1,096 1,821

Tablo 4’te yer alan degerlere bakildiginda Skewness ve Kurtosis degerlerinin -2 ile +2 arasinda
oldugu goriilmektedir. Bu degerlerin -2 ile +2 arasinda olmasi verilerin normal dagildigini
ifade eder (George & Mallery, 2010). Veriler normal dagilim gésterdigi icin UAABT ve
MIEDBT’deki puanlarin kiz ve erkek ogrenciler arasinda anlamli derecede farklilasip
farklilasmadiginin belirlenmesi amaciyla bagimsiz gruplar t testi yapilmistir. Elde edilen
veriler Tablo 5’te verilmistir.

Tablo 5. Bagimsiz Gruplar t-Testi Analizi Sonuglari

Testler Cinsiyet Aritmetik Standart Sapma t sd p
Ortalama
UAABT Kiz 12,04 3,55 2,097 45 0,042*
Erkek 9,59 4,44
MIEDBT Kiz 18,44 10,15 2,667 45 0,009**
Erkek 11,86 5,88
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Tablo 5’teki verilere bakildiginda UAABT nin kiz ve erkek 6grenciler arasinda anlamh derecede
farklilastigi gorillmektedir (p<0,05). Ayrica UAABT’den elde edilen puanlarin aritmetik
ortalama degerlerine bakildiginda, kiz 6grencilerin erkek 6grencilerden daha basarili oldugu
gorilmektedir. MIEDBT’den elde edilen verilere bakildiginda ise yine kiz ve erkek 6grenciler
arasinda anlamli derecede farklilasmanin oldugu goriilmektedir (p<0,05). Ayrica, MIEDBT den
elde edilen puanlarin aritmetik ortalama degerlerinin de yine kiz 6grencilerde daha fazla
oldugu goriilmektedir.

Calismada yer alan ogrencilerin elestirel diisiinme beceri diizeylerinin (Alt, Orta, Ust)
akademik basarilari tizerindeKki etkilerini belirleyebilmek icin elde edilen puanlar arasinda tek
yonli ANOVA analizi yapilmistir. ANOVA analizinden elde edilen sonuglar Tablo 6’da
verilmigtir.

Tablo 6. Tek Yonlii ANOVA Analizi Sonuglari

Varyansin Kareler Serbestlik Kareler F Sig (p)
Kaynag Toplam1 Derecesi Ortalamasi
Gruplar Arasi 170,778 2 85,389 6,083 0,005**
Gruplar igi 617,690 44 14,038
Toplam 788,468 46

Tablo 6’da yer alan ANOVA sonuclarina gore Alt, Orta ve Ust elestirel diisiinme beceri
diizeylerindeki ogrencilerin UAABT puanlarimin ortalamalar1 arasinda istatistiksel olarak
anlamli bir fark oldugu goériilmektedir (p=0,005; p<0.05). Calismada meydana gelen bu farkin
hangi grup ya da gruplar lehine oldugunu belirlemek amaciyla da Tukey analizi yapilmistir.
Elde edilen sonuglar Tablo 7’de verilmistir.

Tablo 7. Tukey Testi Analiz Sonuglari

Grup (I) Grup () Ortalamalar Standart Hata Sig (p)
Farki (I-])
Orta Alt 1,61806 1,28737 0,427
Ust Alt 4,83173 1,39903 0,003**
Orta 3,21368 1,36374 0,058

Tablo 7’deki sonuglara gore “Ust” elestirel diisiinme becerisine sahip 6grenciler ile “Alt”
elestirel diisiinme becerilerine sahip 6grenciler arasinda akademik basar1 degiskeni acisindan
“Ust” elestirel diisiinme becerisine sahip 6grenciler lehine anlamh bir fark oldugu
goriilmektedir (p=0,003; p<0,05). Bu bulguya dayanarak “Ust” elestirel diisiinme becerilerine
sahip 6grencilerin “Alt” elestirel diisiinme becerilerine sahip 6grencilere gore akademik basari
anlaminda daha basarih oldugu sonucuna ulagilmistir. Fakat “Ust” elestirel diisiinme
becerilerine sahip 6grencilerin “Orta” elestirel diisiinme becerilerine sahip 6grenciler tizerinde
akademik basar1 anlaminda herhangi bir fark olusturamadigi goriilmektedir (p=0,058; p>0,05).

Yine Tablo 7’deki verilerden “Orta” elestirel diisiinme becerilerine sahip 6grencilerin “Alt”
elestirel diistinme becerilerine sahip 6grenciler iizerinde istatistiksel anlamda herhangi bir etki
olusturamadigl sonucuna varabiliriz (p=0,427; p>0,05). Bu sonuca gore “Orta” elestirel
diistinme becerilerine sahip 6grencilerin “Alt” elestirel diisiinme becerilerine sahip 6grencilere
gore akademik basari anlaminda herhangi bir iistiinliik kuramadigi sdylenebilir.

Ogrencilerin akademik basar ve elestirel diisiinme becerileri arasindaki iliskiye yonelik olarak
yapilan Pearson Korelasyon analizi ise Tablo 8’de sunulmustur.
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Tablo 8. Pearson Korelasyon Analizi Sonuglari

Basarn Elestirel Diigiinme
’ 1 0,527**
Basari
P 0,000
N 47 47
kk
Elestirel Diisiinme r 0,527 1
p 0,000
N 47 47

*p<0.05

Tablo 8'deki Pearson Korelasyon analizi sonuclari, basar1 ve elestirel diisiinme arasindaki
iliskiyi incelemektedir. Elde edilen verilere gore, basari ile elestirel diisiinme arasinda pozitif
yonli bir korelasyon bulunmustur (r=0,527; p<0,05). Bu korelasyon, basaridaki artisin
elestirel diisiinme egilimleriyle iliskili oldugunu géstermektedir. Analiz sonuglar istatistiksel
olarak anlamlidir. Bu durum, basar1 ve elestirel diisiinme becerileri arasindaki iliskinin
tesadiifi olmadigin1 gosterir. Bu bulgular, elestirel diistinme becerilerinin fen bilimleri
dersindeki akademik basar1 diizeyi ile pozitif iliskili oldugunu gostermektedir (Gogtay &
Thatte, 2017).

SONUCLAR ve TARTISMA

Calismanin bulgularina dayanarak elde edilen sonuglara bakildiginda; akademik basar1 ve
elestirel diisiinme beceri puanlarina gore, kiz ve erkek 6grenciler arasinda anlamli derecede
farklilasmalar tespit edilmistir. Kiz o6grencilerin her iki testten elde ettikleri puanlarin
aritmetik ortalamasi, erkek 6grencilere kiyasla daha yiiksek bulunmustur.

“Alt”, “Orta” ve “Ust” elestirel diisiinme beceri diizeylerindeki égrencilerin akademik basari
puanlar1 arasinda istatistiksel olarak anlamh bir fark oldugu gériilmiistiir. "Ust" elestirel
diisinme becerisine sahip 6grenciler ile "Alt" elestirel diisiinme becerisine sahip 6grenciler
arasinda akademik basari agisindan "Ust" elestirel diisiinme becerisine sahip égrenciler lehine
anlamli bir fark bulunmustur. "Ust" elestirel diisiinme becerisine sahip 6grencilerin "Orta"
elestirel diisiinme becerisine sahip 6grencilere goére akademik basar1 agisindan anlamh
farklilik olusturmadigl gézlemlenmistir. Ayni sekilde, "Orta" elestirel diisiinme becerisine sahip
ogrencilerin "Alt" elestirel diisiinme becerisine sahip 6grencilere gore akademik basarida
anlamli farklilik olusturmadigi sonucuna ulasilmistir.

Pearson korelasyon analizi, elestirel diisiinme ve akademik basar1 arasinda pozitif yonlii bir
iliski oldugunu ortaya koymustur. Bu sonug, elestirel diisiinme becerileri ile genel akademik
basari arasinda pozitif yonlii bir iliskinin bulundugunu géstermektedir.

Bu arastirma, altinc1 sinif 6grencilerinin elestirel diistinme becerileri ile akademik basarilari
arasindaki iliskiyi belirleyerek bu degiskenlerin kiz ve erkek 6grenciler arasinda farklilasip
farklilasmadigini incelemesi bakimindan fen bilimleri egitiminin dogasina dair alanda var olan
bir soruna 151k tutmustur. Elde edilen sonuglar, bu konularin birbirleriyle iliskili oldugunu ve
ogrencilerin fen bilimleri alanindaki performanslarini etkileyebilecek dinamik etmenlere sahip
oldugunu isaret etmektedir.

Elestirel diisiinme becerileri ile akademik basar1 arasindaki pozitif korelasyon, 6grencilerin
elestirel diisiinme becerilerinin arttikca fen bilimleri derslerindeki basarilarinin da arttigini
gostermektedir. Fen bilimleri, karmagsik baglamlari anlama, problem c¢6zme ve elestirel
diisinme gerektiren bir alan oldugundan, elestirel diisiinme becerilerinin bu derslerdeki
basari lizerinde 6nemli bir etkisi olmasi beklenir (Bilgin, Karakuyu & Ay, 2015). Bu baglamda,
egitim programlarinin, fen egitimi acisindan Ogrencilere elestirel diisiinme becerilerini
gelistirecek yontemleri icermesi 6nemlidir. Bu arastirmada alt ve {ist elestirel diisiinme beceri
diizeylerindeki 6grencilerin akademik basar1 puanlar1 arasinda istatistiksel olarak anlaml bir
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fark oldugu gorilmistiir. Akbiyik & Seferoglu (2006) calismasinda, yiiksek elestirel diisiinme
egilimine sahip 6grencilerle diisiik elestirel diisiinme egilimine sahip 6grenciler arasinda fen
bilimleri, matematik ve sosyal bilimler derslerinde 6grencilerin genel akademik basarinda
anlamh farklilik oldugunu belirlemistir. Bu c¢alismadan ayr1 olarak elestirel diistinmenin
akademik basariya olumlu etkileri oldugunu belirtilen farkli aragtirmalara da rastlanilmistir
(Adams, vd., 1999; Ip, vd., 2000; Koray, vd., 2007). Koray, vd., (2007) yaptiklar1 ¢alismada
elestirel diisiinme temelli fen labatuvar1 uygulamalar1 sonunda sinmif 6gretmeni adaylarinin
akademik basari seviyelerine bakmistir. Elde ettikleri bulgulardan elestirel diisiinme temelli
fen labatuvarina gore islenen dersteki 6gretmen adaylarinin akademik basarilarinin daha
yliksek oldugunu belirlemislerdir.

Cinsiyet temelli farkliliklarin elestirel diisiinme becerileri ve akademik basari iizerindeki
etkileri de dikkat ¢ekicidir. Bu farkliliklarin anlasilmasi, egitimde cinsiyet esitligini saglamak ve
ogrencilere esit firsatlar sunmak adina 6nemlidir. Fen bilimleri dersleri, geleneksel olarak
cinsiyet temelli stereotiplere maruz kalabilen bir alandir. Bu nedenle, 6gretim stratejilerinin ve
materyallerin cinsiyet duyarli bir sekilde tasarlanmasi, 6grenciler arasindaki potansiyel
esitsizlikleri azaltmada kritik bir rol oynayabilir. Fen bilimleri dersinin dogasina vurgu
yaparak, bu alandaki 6grenci basarisini etkileyen faktorleri daha derinlemesine anlamak
miimkiindiir. Literatiirdeki arastirmalarda elestirel diisiinme egilimlerine yonelik cinsiyet
temelli farkliliklar g6zlemlenmistir. Bu baglamda, Facione v.d. (1995), kiz 6grencilerin erkek
Universite o6grencilerinden daha yiiksek elestirel diisinme egilimine sahip oldugunu
belirtmistir. Bu noktada, bu c¢alismanin sonuclar1 ile literatiirdeki bulgular arasinda
benzerlikler ve farkliliklar ortaya gikabilir. Bu farkliliklarin nedenlerini anlamak icin daha
detayli analizler yapilmas:1 gerekebilir. Ornegin, 6grencilerin elestirel diigiinme becerilerini
gelistirmek icin uygulanan o6gretim stratejileri, fen bilimleri derslerindeki 6grenme
materyallerinin yapisi gibi faktorlerin incelenmesi bu baglamda 6nemli olabilir. Ayrica, cinsiyet
temelli farkliliklarin elestirel diisiinme ve fen bilimleri basarilarn iizerindeki etkilerini
degerlendirmek, egitimde cinsiyet esitligi hedefine ulasma ¢abalarini destekleyebilir.

Fen bilimleri, gozlem yapma, hipotez olusturma, veri toplama ve analiz gibi siirecleri iceren bir
disiplindir. Bu siiregler, elestirel diisiinme becerilerinin temelini olusturur. Bu baglamda, fen
bilimleri derslerinde 6grencilere elestirel diistinme becerilerini gelistirme firsatlar1 saglamak,
sadece akademik basarilarini artirmakla kalmaz, ayn1 zamanda 6grencilerin bilimsel diisiince
slireglerini anlamalarina da katkida bulunabilir (Tiysiz & Demirel, 2020). Psikolojik
baglamda, bu bulgular, 6grencilerin egitim siireglerini ve fen bilimleri dersi basarilarina
yonelik bir ¢erceve sunmaktadir. Elestirel diisiinme becerilerinin, 6grencilerin fen bilimleri
alanindaki basarilarini nasil etkiledigini anlamak, egitim programlarinin daha etkili bir sekilde
tasarlanmasina katkida bulunabilir. Bu baglamda; bu arastirma fen bilimleri egitimi, elestirel
diistinme becerileri ve cinsiyet temelli farkliliklar arasindaki etkilesimleri anlamak adina
onemli bir boslugu dolduracagi diisiiniilmektedir. Bu sonuglar egitimcilerin ve politika
yapicilarin, 68rencilere fen bilimleri alaninda daha etkili 6grenme deneyimleri sunabilmek icin
elestirel diisiinme becerilerini ve cinsiyet temelli esitsizlikleri géz 6niinde bulundurmasi
gerektigini vurgulamaktadir.

Bu baglamda, elde edilen bulgulara dayanarak egitimciler, program gelistiriciler, ders kitabi
yazarlari ve egitim politikas1 yapicilari icin ¢esitli 6nerilerde bulunulabilir:

e Fen bilimleri derslerinde elestirel diisiinme becerilerini gelistirmeye yonelik 6gretim
stratejileri ve teknikler entegre edilebilir.

e Ogrencilere problem cozme, elestirel analiz yapma ve bilgiyi sorgulama gibi beceriler
kazandirmak icin etkilesimli 6grenme yontemleri benimsenebilir.

e Fen bilimleri derslerinde kullanilan materyaller cinsiyet temelli stereotiplere kars1 duyarh
olabilir.
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e Kiz ve erkek o6grencilere hitap eden ¢esitli 6rnekler ve uygulamalar iceren ders
materyalleri gelistirilebilir.

e Smif ici etkilesimleri dengelemek ve cinsiyet esitligini desteklemek adina 6gretmenlere
yonelik egitim programlari diizenlenebilir.

o Simif ici etkinliklerde cinsiyet temelli ayrimciligi 6nlemek icin 6gretmenlerin farkindaligini
artirmaya yonelik calismalara agirlik verilebilir.

e Fen bilimleri dersleri, giinliik yasamla iliskilendirilen baglamlar icerebilir ve 6grencilerin
konular1 daha iyi anlamalarini saglamak adina uygulamali deneyimlere odaklanabilir.

e Egitim politikalarinda nitelikli fen egitimini destekleyen stratejiler 6n plana konabilir.

e Ders kitaplar1 ve materyallerde elestirel diisiinmeye katki saglayacak o6rneklere yer
verilebilir.
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Abstract

In this research, the impact of sixth grade students' critical thinking skills on their academic achievements
was tested within the scope of the matter and heat unit of the science course. The relational survey model,
one of the quantitative research methods, was used in the research. A total of 47 sixth-grade students
studying in a private school affiliated with the Ministry of National Education in the district of Inegél, Bursa,
in the 2023-2024 academic year participated in the study. As the data collection tool, the 12-item "Matter
and Heat Critical Thinking Skills Test" developed by researcher was used. In addition, the "Three-Stage
Matter and Heat Academic Achievement Test" developed by the researcher was used to measure students'
academic achievements in the matter and heat unit. According to the research results, a significant
difference was observed between male and female students in terms of academic achievement and critical
skill scores. The arithmetic average of the scores obtained by female students from both tests was found to
be higher compared to male students. It was observed that there was a statistically significant difference in
academic achievement scores between students at lower and upper levels of critical thinking skills. There
was a highly positive relationship between students' critical thinking and academic achievement. In this
context, interactive learning methods can be adopted in science courses to provide students with skills such
as problem-solving, critical analysis, and questioning information. Additionally, materials used in science
classes may be sensitive to gender-based stereotypes.

Keywords: Academic achievement, critical thinking skills, science education, matter and heat.
INTRODUCTION

The significance of advancements in science and technology is increasingly crucial for the
sustainability of societies, economic development, and seeking solutions to global issues. Science
education holds particular importance in developing individuals' advanced skills such as
understanding environmental phenomena, effective utilization of technology, scientific and
critical thinking skills. Understanding and applying the scientific method not only equips
individuals with factual knowledge but also enables them to evaluate and solve various situations,
thus making them more effective thinkers. Moreover, science education enhances students'
problem-solving skills and fosters their analytical thinking capacities. It also plays a critical role
in adapting to and contributing to technological advancements (Bozkurt, Ay & Fansa, 2013;
Tuysuz, Demirel & Yildirim, 2013; Tekin, Aslan & Yagiz, 2016). Academic achievement serves as a
measure evaluating students' knowledge and skills in the field of science. Success in science
education involves not only memorizing information but also understanding, applying, and
contextualizing this knowledge. Students' success in science is directly related to their
understanding of the scientific method, their ability to conduct experiments, and their capacity to
apply this knowledge to their daily lives (Demirel & Tiirkmen, 2023).

When examining science education programs, they aim not only to enhance students' academic
achievements but also to cultivate multifaceted goals such as developing high-level scientific
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process skills, fostering positive attitudes towards science, nurturing technologically literate and
environmentally conscious individuals. Critical thinking skills are among these objectives
(Tuysuz, Yildirim & Demirel, 2014). Critical thinking involves evaluating information from an
analytical perspective, reaching logical conclusions, and addressing differing viewpoints. This
cognitive skill guides individuals in the process of accessing accurate information and combines
knowledge acquisition with comprehension and application abilities (Tekin, Aslan & Yagiz, 2016).
Psychological research indicates that critical thinking enhances individuals' problem-solving
abilities, promotes original thinking, and strengthens their capacity to use knowledge more
effectively (Ay & Acat, 2014; Ttimkaya, 2011).

Critical thinking in science education is of vital importance as it equips students with the skills to
understand and apply the scientific method, question hypotheses, and critically evaluate data
(Okumus, 2020). Science is an evolving field, and critical thinking enables students to adapt to
these changing scientific paradigms and contribute to knowledge. Additionally, it enhances
students' ability to tackle complex problems encountered in science, allowing them to effectively
apply scientific thinking in their daily lives. Developing critical thinking skills in science education
not only enables students to learn information but also to question, analyze, and apply this
knowledge, fostering scientifically literate individuals and facilitating progress in science.
Therefore, emphasizing critical thinking skills in science education contributes to students’
enhanced scientific thinking capacities, enabling them to play more effective roles as future
scientists and community leaders (Demirel & Tiirkmen, 2023; Kusdemir, Ay & Tiiysiiz, 2013).

Critical thinking is considered a fundamental skill in education, as it is closely related to the ability
to make informed choices among alternatives and consistently evaluate different options.
Regarding the practical application areas of critical thinking in education, Brown (2018) states
that it involves how critical thinking can be applied in various fields, including lesson planning
and organizing learning activities. Brown suggests that the development of students' thinking
abilities cannot be expected without creating learning environments where topics are
meaningfully learned and active participation is facilitated through the use of real-life situations.
According to Brown (2018), the application of critical thinking requires undefined problems.
Critically thinking students utilize cognitive skills such as recognizing valid and invalid
generalizations used in scientific processes, analyzing and evaluating viewpoints, establishing
interdisciplinary connections, making logical interpretations, identifying and evaluating
assumptions. However, Kurfiss (1988) and some other researchers suggest that mental maturity
is an essential factor influencing the integration of critical thinking into classrooms, affecting
success (Kimmel, 1995).

Studies indicating the positive effects of critical thinking on academic achievement (Adams et al.,
1999; Ip et al., 2000) and Facione & Facione's (1997) research showing that critical thinking
makes learning more qualitative, enhances student responses, and increases students' cognitive
awareness are available in the literature. Facione et al. (1995), who investigated gender
differences in critical thinking tendencies, stated that female students studying at the university
level showed more inclination than male students. Akbiyik (2002) found statistically significant
differences in favor of groups with high critical thinking skills compared to groups with low
critical thinking tendencies in terms of overall academic achievement, academic achievements in
mathematics, science group courses (physics, chemistry, and biology), and social science group
courses (history and geography). Akbiyik also found a significant difference in favor of the first
group in terms of academic achievement in the Turkish language and literature course but did not
find a statistically significant difference in academic achievement in the English language course.

In this study, students were divided into three groups based on their critical thinking skills,
namely low, medium, and high, and then it was examined whether there was a significant
difference in academic achievement among these groups. Furthermore, it was investigated
whether the effects of students' critical thinking skills on academic achievement differed
according to gender. In this context, it is believed that this research will contribute significantly to
the relevant literature.
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Sub-Problems of the Research
1. What are the academic achievement levels of sixth-grade students in science classes?
2. What are the levels of critical thinking skills of sixth-grade students in science classes?

3. Is there a significant difference in the academic achievement scores of male and female
students in sixth-grade science classes?

4. Isthere a significant difference in the critical thinking scores of male and female students?

[s there a significant difference in the academic achievement levels among students with
low, medium, and high levels of critical thinking skills?

6. Is there a relationship between the critical thinking skills and academic achievements of
sixth-grade students in science classes?

The Aim of the Research

This study aims to explore in more detail the relationship between academic achievement and
critical thinking skills in science education, investigating how these two important components
can be strengthened together and how students' scientific thinking capacities can be enhanced.
Focusing on a detailed understanding of the relationship between critical thinking skills and
academic achievement in science classes, the research aims to shed light on pedagogical practices
in science education. Considering the impact of critical thinking skills on success in science
disciplines, this research aims to provide significant findings that can guide the design and
implementation of educational programs focusing on developing these skills. To this end, the
study attempts to determine the impact of critical thinking skills on the academic achievements
of sixth-grade students in science classes, particularly in the matter and heat unit

METHODOLOGY
Research Design

In this study, a quantitative research approach was employed. The research design used is the
correlational survey model. According to this model, the presence of co-variation among two or
more variables is attempted to be determined. In this model, it is sought whether the variables
co-vary and if so, in what direction (Karasar, 2010).

Population and Sample

The study included sixth-grade students attending a private school affiliated with the Ministry of
National Education in the district of Inegél, Bursa during the 2023-2024 academic year. The
students for the research were selected through purposive sampling method. Purposive
sampling method involves the researcher selecting individuals based on the characteristics of
the population (Creswell, 2009). A total of 47 sixth-grade students with low, medium, and high
levels of critical thinking skills participated in the research. The distribution of students
participating in the research by gender is 53% (N=25) female and 47% (N=22) male.

Data Collection Instruments

To measure the academic achievement and critical thinking skills of sixth-grade students in the
matter and heat unit, a three-stage academic achievement test and a critical thinking skills test
were used.

Three-Stage Academic Achievement Test (TSAAT)

In the study, a three-stage achievement test prepared by Demirel (2022) was used. This test
includes 19 questions related to 14 achievements in the sixth-grade "Matter and Heat" unit in the
2018 science curriculum. The first stage of the test consists of multiple-choice options, the second
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stage includes other multiple-choice options related to the choices in the first stage. In the third
stage of the test, students were asked to write down the reasons for their choices in their own
words. A different approach was taken in this achievement test compared to the three-stage
achievement tests in the literature. While in the third stage of the three-stage achievement tests
in the literature, students are mostly asked if they are sure about the two choices they marked, in
this prepared achievement test, students were asked to write down the reasons for the choices
they marked in the first two stages. For a question in this test to be considered correct, students
are required to mark the correct choices in the first two stages and explain them correctly in the
third stage. Therefore, the questions answered correctly by only marking one of the choices and
those who correctly explain the choices were not considered correct in the study.

During the determination of the content validity of the test, expert opinions were obtained from
3 faculty members in science education and 2 science teachers. In addition, for the examination of
grammatical aspects of the test, the opinion of 1 Turkish teacher was consulted. It was stated that
necessary corrections (such as errors in the question stem, strong distractors, etc.) were made
according to expert opinions, and after the grammatical examination in terms of Turkish language,
the test was given its final form. It was stated that after being accepted as valid, a reliability study
was conducted for the test. It was stated that the KR-20 internal consistency value calculated for
the reliability of the test was found to be 0.78. Since this value is 0.70 or higher, it is generally
considered sufficient for the reliability of test scores (Biiylikoztiirk, 2004). It was stated that the
total item discrimination index of the questions in the test was calculated as 0.49. Since this value
is above 0.40, it can be said that the total discrimination of the test is good. In addition, it was
stated that when the difficulty level distribution of the 19 questions in the test was examined,
there were 9 questions at the “Medium” difficulty level, 3 questions at the “Very Easy” difficulty
level, 3 questions at the “Very Difficult” difficulty level, 3 questions at the “Easy” difficulty level,
and 1 question at the “Difficult” difficulty level. The total item difficulty index of the test was found
to be 0.54. This value indicates that the test has a "Medium" level of difficulty.

In this context, it was determined from the findings obtained from the validity, reliability, and item
analysis of TSAAT that the test has high validity, reliability, good discrimination, and a medium
level of difficulty.

Matter and Heat Critical Thinking Skills Test (MHCST)

In the study, the "Matter and Heat Critical Thinking Skills Test" developed by Demirel (2022) was
used. It was stated that a literature review was conducted before preparing this test. When the
necessary reviews were made, it was claimed that the study of the National Postsecondary
Education Cooperative (NPEC), which is the most comprehensive critical thinking skills test study
and a synthesis of all other studies in the literature, was used as a source. NPEC, in its research
conducted on 12 scales widely used worldwide, concluded that none of the scales fully measured
the dimensions and components of critical thinking. Since most of these scales contain fewer
dimensions and components, they cannot measure some dimensions and behaviors of critical
thinking as desired; therefore, NPEC, considering this situation, developed a test consisting of 7
dimensions and 12 sub-dimensions (Dogan, 2013; Cited in Demirel, 2022).

Demirel (2022) prepared the "Matter and Heat Critical Thinking Skills Test" (MHCST) by
considering the 12 sub-dimensions in the test developed by NPEC. A total of 12 questions were
prepared for the test. Students were asked to read the story or example at the top of the page
before answering the questions in the test and then write their answers in their own words in the
section at the bottom of the page. It was stated that a holistic scoring rubric was created for the
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analyses related to the test. It was also stated that criteria were determined as "Invalid", "Weak",
"Sufficient"”, "Good", and "Very Good" for evaluating the skills students exhibited throughout the
unit. After the criteria were determined, it was stated that the reasons for these criteria were
determined. Finally, it was stated that scores between 0 and 4 were given to these sections. Table
1 contains these criteria, the criteria that make up the criteria, and the corresponding scores.

Table 1. Criteria, Reasons Creating the Criteria and Their Corresponding Scores

Criteria Reasons Creating the Criteria Score

Invalid The student's answer to the question is incorrect or did not answer the question. 0

Weak Student answered the question, but his(her) answers are not sufficient. He(She) gave short 1
answers.

Sufficient The student's response was sufficient to answer the question. But he(she) couldn't give an 2
example.

Good Student answered the question correctly. He(She) gave examples but could not make comparisons, 3
inferences and evaluations.

Very The student answered the question correctly. While answering the question, he(she) made 4

good comparisons, gave examples from himself/herself or his/her close circle, evaluated his/her

reflections in daily life and made inferences.

The created holistic scoring rubric allows a student to receive a minimum of 0 points and a
maximum of 48 points from the MHCST consisting of 12 questions.

In order to determine the content validity of the developed test, expert opinions were obtained
from 3 faculty members in science education and 2 science teachers. Additionally, for the
examination of grammatical aspects of the test, the opinion of 1 Turkish teacher was consulted.
After necessary checks were made in line with expert opinions, it was stated that the KR-20
internal consistency coefficient for the reliability of the test was found to be 0.89. Since this
calculated reliability coefficient is 0.70 or higher, it is generally considered sufficient for the
reliability of test scores (Biiylkoztirk, 2004). Furthermore, it was indicated that the item
discrimination indexes of all questions in this test were above 0.30, and the total item
discrimination index of the test was 0.54. Since this value is above 0.40, it is stated that the total
discrimination of the test is very good. When examining the difficulty level of the test items, it was
noted that there were 3 questions at the "Difficult”, "Medium", and "Very Difficult" levels, 2
questions at the "Easy" level, and 1 question at the "Very Easy" level. The average item difficulty
index of the test was calculated as 0.37. This value indicates that the "Matter and Heat Critical
Thinking Skills Test" has a difficulty level classified as "Difficult". When all the data obtained from
the analyses conducted on the Matter and Heat Critical Thinking Skills Test were evaluated
together, it was stated that the test is valid, has very good discrimination, is difficult, and reliable.

Data Analysis

The number of students, gender distribution, general arithmetic mean, and standard deviation
values of the scores obtained from TSAAT and MHCST for the analysis of the 1st and 2nd sub-
research problems were provided in tabular form. Then, the scores obtained by the students from
MIEDBT were ranked from low to high scores and divided into three groups. These groups were

non

expressed as having "Low", "Medium", and "High" critical thinking skills.

A normality analysis was conducted to determine whether parametric or non-parametric tests
would be used during the statistical analyses. Skewness and kurtosis values of the data collection
tools and sub-dimensions were examined, and it was observed that the values were within the
range of £2.00. As a result of the analysis, since Skewness and Kurtosis values showed a normal
distribution, the research continued using parametric tests. During the analysis for the 3rd and
4th sub-research problems, independent samples t-test was conducted to determine whether
there was a significant difference between the scores of male and female students in MHCST and
TSAAT.
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During the analysis for the 5th sub-research problem, one-way ANOVA analysis was conducted to
determine whether there was a significant difference between the scores of students in different
critical thinking skill levels (Low, Medium, High) on academic achievements. From the ANOVA
results, it was determined that there was a statistically significant difference in the means of
students' TSAAT scores. To determine which group or groups the difference favored, Tukey
analysis was conducted. Finally, during the analysis for the 6th sub-research problem, Pearson
Correlation analysis was conducted to determine the relationship between students' critical
thinking skills and academic achievements.

FINDINGS

In this section, analyses based on the findings obtained from MHCST and TSAAT data are
presented. Descriptive data including the numbers of students, gender distribution, general
arithmetic mean, and standard deviation values of the scores obtained from UAABT and MIEDBT
are provided in Table 2.

Table 2. Descriptive Statistics of Students' Scores from Tests

Tests Student Number Gender X SD
Female Male

TSAAT 47 25 22 10,89 4,14

MHCST 47 25 22 15,36 8,97

As seen in Table 2, the study involved 47 students, with 25 of them being female and 22 male.
Looking at the data obtained from TSAAT, the arithmetic mean is 10.89 with a standard deviation
of 4.14. In the case of MIEDBT data, the arithmetic mean is calculated as 15.36 with a standard
deviation of 8.97.

To determine the difference in academic achievements among students with different critical
thinking skills, the arithmetic mean of the scores obtained from MHCST was used. By adding half
a standard deviation score to the arithmetic mean, students scoring above this value were
considered to have "High" critical thinking skills. Conversely, students scoring below the result
obtained by subtracting half a standard deviation score from the arithmetic mean were
considered to have "Low" critical thinking skills. Scores falling between these values were
classified as having "Middle" critical thinking skills. Descriptive data related to this classification
are provided in Table 3.

Table 3. Descriptive Data on Students' Critical Thinking Skill Levels

Critical Thinking Skill Level Student Number Minimum Maximum
Point Point
Lower 13 0 10
Middle 21 11 19
High 13 20 48

When looking at Table 3, it is observed that there are 13 students classified as having "Low"
critical thinking skills, 21 students classified as having "Middle" critical thinking skills, and 13
students classified as having "High" critical thinking skills. The minimum and maximum scores for
the "Low" critical thinking skill level were determined as 0 and 10, respectively. For the "Middle"
critical thinking skill level, the minimum score was 11, and the maximum score was 19. As for the
"High" critical thinking skill level, the minimum score was set at 20, and the maximum score was
48.

In this study, before beginning the statistical analysis, a normality test was conducted to decide
which type of test to use. Statistical tests are divided into parametric and non-parametric tests. A
normality test is performed to determine which of these tests is suitable for the study. If the data
follows a normal distribution, parametric tests are used; otherwise, non-parametric tests are
preferred. The results of the normality test are presented in Table 4.
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Table 4. Skewness and Kurtosis Values of Students' TSAAT and MHCST Scores

Tests Skewness Kurtosis
TSAAT -0,157 -0,018
MHCST 1,096 1,821

Looking at the values in Table 4, it can be seen that Skewness and Kurtosis values are between -2
and +2. If these values are between -2 and +2, it means that the data is normally distributed
(George & Mallery, 2010). Since the data showed a normal distribution, an independent groups t
test was conducted to determine whether the scores in TSAAT and MHCST differed significantly
between male and female students. The data obtained are given in Table 5.

Table 5. Independent Groups t-Test Analysis Results

Tests Gender X SD t df p

TSAAT Female 12,04 3,55 2,097 45 0,042*
Male 9,59 4,44

MHCST Female 18,44 10,15 2,667 45 0,009**
Male 11,86 5,88

Looking at the data in Table 5, it can be observed that there is a significant difference between
male and female students in terms of their scores on the TSAAT (p<0.05). Additionally, when
considering the arithmetic mean scores of the TSAAT, it is evident that female students
outperform male students. Similarly, when examining the data obtained from the MIEDBT, a
significant difference between male and female students is observed (p<0.05). Furthermore, the
arithmetic mean scores of the MHCST also indicate that female students have higher scores
compared to male students.

To determine the impact of students' levels of critical thinking skills (Low, Middle, High) on their
academic achievements, one-way ANOVA analysis was conducted on the obtained scores. The
results of the ANOVA analysis are presented in Table 6.

Table 6. One-Way ANOVA Analysis Results

Source of Variance Sum of Squares df Mean Squares F Sig (p)
Intergroup 170,778 2 85,389 6,083 0,005**
within groups 617,690 44 14,038

Total 788,468 46

According to the results of the ANOVA analysis presented in Table 6, there is a statistically
significant difference in the mean scores of the TSAAT among students with Low, Moderate, and
High levels of critical thinking skills (p=0.005; p<0.05). To determine which group or groups this
difference favors, Tukey's post-hoc analysis was conducted. The findings of this analysis are
provided in Table 7.

Table 7. Tukey Test Analysis Results

Group (I) Group (J) Difference of Averages (I-]) Sd Sig (p)
Middle Lower 1,61806 1,28737 0,427

High Lower Middle 4,83173 1,39903 0,003**
3,21368 1,36374 0,058

According to the results in Table 7, there is a significant difference favoring students with "High"
levels of critical thinking skills over those with "Low" levels in terms of academic achievement
(p=0.003; p<0.05). Based on this finding, it can be concluded that students with "High" levels of
critical thinking skills are more successful academically compared to those with "Low" levels of
critical thinking skills. However, students with "High" levels of critical thinking skills did not
demonstrate any significant difference in academic achievement compared to those with " Middle
"levels (p=0.058; p>0.05).

Furthermore, based on the data in Table 7, we can conclude that students with " Middle " levels of
critical thinking skills did not have any statistically significant impact on students with "Low"
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levels in terms of academic achievement (p=0.427; p>0.05). Therefore, it can be said that students
with " Middle " levels of critical thinking skills did not exhibit any superiority in academic
achievement over those with "Low" levels of critical thinking skills.

Additionally, the Pearson Correlation analysis conducted to explore the relationship between
students' academic achievement and critical thinking skills is presented in Table 8.

Table 8. Pearson Correlation Analysis Results

Achievement Critical Thinking
1 0,527**

Achievement ; 0:000

N 47 47

k3k

Critical Thinking r 0,527 1

p 0,000

N 47 47
**p<0.05

The results of the Pearson Correlation analysis in Table 8 examine the relationship between
achievement and critical thinking. According to the obtained data, there is a positive correlation
between achievement and critical thinking (r=0.527; p<0.05). This correlation indicates that an
increase in achievement is associated with tendencies in critical thinking. The analysis results are
statistically significant, indicating that the relationship between achievement and critical thinking
skills is not coincidental. These findings suggest that critical thinking skills are positively
associated with academic success in science education (Gogtay & Thatte, 2017).
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RESULTS and DISCUSSION

Looking at the results based on the findings of the study, significant differences were observed
between male and female students in terms of academic achievement and critical thinking scores.
The arithmetic mean scores of female students on both tests were found to be higher than those
of male students.

Statistically significant differences were observed in the academic achievement scores of students
at "Low", " Middle ", and "High" levels of critical thinking skills. There was a significant difference
in academic achievement favoring students with "High" critical thinking skills over those with
"Low" critical thinking skills. However, students with "High" critical thinking skills did not show
any significant difference in academic achievement compared to those with "Moderate" levels.
Similarly, students with " Middle " critical thinking skills did not exhibit any significant impact on

academic achievement compared to those with "Low" levels.

The Pearson correlation analysis revealed a positive correlation between critical thinking and
academic achievement. This indicates a positive relationship between critical thinking skills and
overall academic success. This research shed light on an existing issue in science education by
examining the relationship between critical thinking skills and academic achievement among
sixth-grade students and whether these variables differ between male and female students. The
results indicate that these variables are related and have dynamic factors that can affect students’
performance in science.

The positive correlation between critical thinking skills and academic achievement suggests that
as students' critical thinking skills increase, their success in science subjects also increases. Since
science involves understanding complex contexts, problem-solving, and critical thinking, critical
thinking skills are expected to have a significant impact on success in these subjects (Bilgin,
Karakuyu & Ay, 2015). Therefore, it is important for educational programs to include methods
that develop critical thinking skills for science education. This study found statistically significant
differences in academic achievement scores between students with low and high critical thinking
skills. Akbiyik & Seferoglu (2006) found significant differences in the overall academic success of
students between those with high and low critical thinking tendencies in science, mathematics,
and social science classes. Additionally, other studies have also indicated the positive effects of
critical thinking on academic achievement.

Gender-based differences in critical thinking skills and academic achievement are also
noteworthy. Understanding these differences is important for achieving gender equality in
education and providing equal opportunities to students. Science classes are traditionally subject
to gender-based stereotypes. Therefore, designing teaching strategies and materials in a gender-
sensitive manner can play a critical role in reducing potential inequalities among students. By
emphasizing the nature of science classes, it is possible to understand factors that affect student
success in this area more deeply. Previous studies in the literature have observed gender-based
differences in critical thinking tendencies. For example, Facione et al. (1995) noted that female
students have higher critical thinking tendencies than male university students. Hence, there may
be similarities and differences between the findings of this study and those in the literature.
Further analysis may be needed to understand the reasons for these differences. For instance,
examining factors such as teaching strategies to enhance students' critical thinking skills and the
structure of learning materials in science classes may be important. Additionally, evaluating the
effects of gender-based differences on critical thinking and science achievements can support
efforts to achieve gender equality in education.

Science involves processes such as observation, hypothesis formation, data collection, and
analysis. These processes form the basis of critical thinking skills. Therefore, providing students
with opportunities to develop critical thinking skills in science classes can not only increase their
academic achievements butalso contribute to their understanding of scientific thinking processes.
Psychologically, these findings provide a framework for understanding students' educational
processes and achievements in science classes. Understanding how critical thinking skills affect
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students' achievements in science education can contribute to the more effective design of
educational programs. In this context, this research is considered to fill an important gap in
understanding the interactions between science education, critical thinking skills, and gender-
based differences. These results emphasize the importance for educators, curriculum developers,
textbook authors, and education policymakers to consider critical thinking skills and gender-
based inequalities in providing students with more effective learning experiences in science
education.

Based on the findings, various recommendations can be made for educators, program developers,
textbook authors, and education policymakers:

Integrate teaching strategies and techniques to develop critical thinking skills in science
classes.

Adopt interactive learning methods to equip students with skills such as problem-solving,
critical analysis, and questioning.

Ensure that materials used in science classes are sensitive to gender-based stereotypes.
Develop teaching materials containing various examples and applications appealing to both
male and female students.

Organize training programs for teachers to balance classroom interactions and support
gender equality.

Focus on increasing teachers' awareness to prevent gender-based discrimination in
classroom activities.

Incorporate contexts related to daily life in science classes and focus on practical
experiences to help students better understand the subjects.

Highlight strategies supporting quality science education in educational policies.

Include examples in textbooks and materials that contribute to critical thinking.
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