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Ozet: Bu galismanin amaci, ortaokul 5., 6. ve 7. simf 6grencilerinin matematik dersindeki
elestirel diisiinme becerilerini incelemek ve bu becerilerin sinif diizeylerine gore farklilik
gosterip gostermedigini belirlemektir. Aragtirma, 2023-2024 akademik yilinda Manisa ili
Gordes ilgesinde bir devlet okulunda yiiriitiilmiistiir. Calisma grubunda her bir sinif
diizeyinden liger 6grenci olmak iizere toplam dokuz 6grenci yer almustir. Arastirmada, yari
yapilandirilmig goriisme formlar1 ve dort matematik sorusundan olusan 6lgiitler kullanilmistir.
Bulgular, igerik analizi ile degerlendirilmis ve dgrencilerin elestirel diistinme becerilerinin
genel olarak orta seviyede oldugu, ancak bu becerilerin yas gruplarina gore farkliliklar
gosterdigi sonucuna ulasilmigtir. Bu ¢alisma, elestirel diisiinme becerilerinin matematik
Ogretim programlarina nasil daha etkili entegre edilebilecegine dair 6nemli ¢ikarimlar
sunmaktadir.
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GIRIiS

Matematik dersi, elestirel diisiinme ve problem ¢6zme becerilerinin gelisimi a¢isindan merkezi bir role
sahiptir (Umay, 2003). Elestirel diisiinme, bireylerin giinliik yasamdan akademik ve mesleki hayata kadar
bir¢ok alanda etkin kararlar alabilmeleri i¢in gereklidir (Giines, 2012). Bu beceri, bilgiye elestirel bir gozle
bakmay1, sorgulayici ve analitik yaklasimlar gelistirmeyi, farkli bakis acilarina agik olmayi ve probleme uygun
¢oziimler iiretebilmeyi igerir (Onal, 2020).

Egitimde elestirel diisiinme becerilerinin 6nemine yonelik ¢alismalar 1990’11 yillarda hiz kazanmustir.
Facione (1990), elestirel diisiinmeyi 6z-diizenlemeye dayali bir zihinsel faaliyet olarak tanimlamis ve
bireylerin argiiman yapilandirma, kanitlar1 analiz etme, sonu¢ ¢ikarma gibi asamalarda aktif rol almalari
gerektigini belirtmistir. Elder ve Paul (2004) ise elestirel diisiinmenin yalnizca olumsuz elestiri yapmaktan ote,
var olan1 sorgulama ve nesnel dlglitlerle degerlendirme siireci oldugunu vurgulamistir.

Matematik egitiminin elestirel diisiinme becerileri lizerindeki etkisi, 2000°1li yillarda daha fazla
arastirilmaya baslanmistir. Umay (2003), matematik dersinin 6grencilerin analitik diisinme becerilerini
gelistirdigini ve onlarin problem ¢dzme siireclerinde daha etkin olmalarma katki sagladigini belirtmistir.
Semerci (2000) ve Akinoglu (2001) gibi aragtirmacilar, elestirel diisiinmenin egitim programlarinda sistematik
olarak kazandirilmasi gerektigini ve bu siirecin 6grencilerin hem akademik hem de kisisel gelisimlerine katki
sundugunu ifade etmislerdir.

Matematik Ogretiminin yalnizca islem yetenegi kazandirmaktan &te, {ist diizey zihinsel becerileri
geligtirme amacima yonelik oldugu goriisii, 2000’lerin ortalarinda daha fazla 6n plana ¢ikmustir. Seferoglu ve
Akbiyik (2006), egitim siirecinin yalnizca bilgi aktarimiyla sinirli kalmamasi gerektigini, 6grencilerin problem
¢ozme siireclerinde aktif rol almalarinin onlarin diisiinme becerilerini gelistirdigini savunmustur. Altintas
(2009) da matematik egitiminin sadece sayisal islemlerle sinirli kalmayip, 6grencilerin yeni durumlari
degerlendirme, tahminde bulunma ve mantiksal akil yiiriitme becerilerini gelistirdigini ifade etmistir.
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2010’lu yillarda yapilan arastirmalar, elestirel diistinmenin 6grencilerin akademik 6z-yeterlik diizeyiyle
iliskisini incelemeye baslamistir. Ozdemir (2005), elestirel diisiinmenin 6grencileri dgrenme siireclerinde daha
aktif hale getirdigini ve onlarin bagimsiz 6grenme becerilerini gelistirdigini ortaya koymustur. Giines (2012)
ise bireylerin elestirel diisiinme becerilerinin onlarin akademik ve mesleki yasamlarima olumlu katkilar
sundugunu vurgulamigtir. Giirsan, Altun ve Sarikaya (2021), elestirel diisiinme becerileri ile akademik 6z-
yeterlik arasinda giiclii bir iliski oldugunu ve bu becerilerin 6grencilerin 6grenme siireclerini yonetme
kapasitelerini artirdigini belirtmislerdir.

Matematik egitiminin elestirel diisiinme becerileri kazandirma noktasinda 6nemli bir arag¢ oldugu,
Tiirkiye’deki egitim programlarinda da vurgulanmaktadir. Milli Egitim Bakanlhigi (MEB, 2018), Ortaokul
Matematik Dersi Ogretim Programi’nda elestirel diisiinme becerilerinin dgrenciler tarafindan edinilmesini
temel hedeflerden biri olarak belirlemistir. Kurnaz (2019) ve Onal & Erisen (2019), egitim programlarinda
disiplinler arasi yaklasimlarin benimsenmesinin, dgrencilerin elestirel diisiinme becerilerini derinlemesine
anlamalarina katki sundugunu ortaya koymustur.

Son olarak, matematik 6gretiminde problem ¢dzme siirecleri ve elestirel diisiinme becerileri arasindaki
baglantiy1 inceleyen ¢alismalar artmistir. Bayazit ve Aksoy (2009), problem ¢6zme siireglerinin 6grencilerin
soyut ve somut durumlar iligkilendirme becerilerini gelistirdigini belirtmistir. Yesildere ve Tiirniiklii (2007),
matematik problemlerinin ¢6ziim siirecinde elestirel diisiinmenin varsayimlari sinama, alternatifleri kesfetme
ve segilen yaklagimi gerekgelendirme gibi unsurlari icerdigini ortaya koymustur.

Sonug itibaryla, elestirel diisiinme ve matematiksel problem ¢dzme becerileri, yalnizca akademik basari
icin degil, ayn1 zamanda yasam boyu 6grenmenin ve uyum saglamanin kritik bir bilesenidir (Yetkin & Kayhan,
2016). Ozellikle ortaokul diizeyinde matematik egitiminin, bu becerileri kazandirma agisindan genis bir
uygulama alani sundugu agiktir (MEB, 2018). Bu nedenle, bu ¢alisma, ortaokul 6grencilerinin matematik dersi
baglaminda elestirel diisiinme becerilerini degerlendirmeyi ve smif diizeyleri temelinde bu becerilerdeki
farkliliklar1 ortaya koymay1 amaglamaktadir.

YONTEM

Arastirmanin Deseni

Ogrencilerin matematik dersinde elestirel diisiinme becerilerini nasil kullandiklarin1 ve bu becerilerin
ortaya ¢ikis siireclerini derinlemesine incelemek amaciyla nitel arastirma yontemi tercih edilmistir. Nitel
arastirma, bireylerin davranislarini, diisiincelerini ve duygularini anlamaya yonelik bir yontem olarak
tamimlanir. Oznel verilerin dogal baglamlarinda ele alindig1 bu yéntem, insan davranislarmin nedenlerini ve
nasilini kesfetmeye odaklanir (Glirbiiz ve Sahin, 2018). Nitel arastirmanin temel amaci, incelenen olay ya da
durumun derinlemesine ve gergekei bir sekilde betimlenmesidir (Giirbiiz ve Sahin, 2018).

Aragtirmanin amaci, ortaokul 5., 6. ve 7. sinif 6grencilerinin matematik dersinde elestirel diisiinme
becerilerini detayli bir sekilde incelemek ve bu becerilere ne 0Olglide sahip olduklarint belirlemektir. Bu
dogrultuda, nitel aragtirma yontemlerinden biri olan durum ¢alismas: deseni kullanilmigtir.

Egitim arastirmalarinda, durum ¢alismasi yontemi, Ogrencilerin bireysel farkliliklarimi ve bu
farkliliklarin 6grenme siireglerine olan etkilerini incelemede siklikla tercih edilmektedir.

Bu ¢alismada, durum galigmasi deseni, 6grencilerin matematiksel elestirel diisiinme becerilerinin farkli
baglamlarda nasil ortaya ¢iktigini anlamak ve bu becerilerin gelisimine yonelik ¢ikarimlarda bulunmak igin
kullanilmigtir. Elde edilen veriler, ger¢cekci ve betimsel bir yaklasimla analiz edilerek, 6grencilerin elestirel
diisiinme diizeyleri hakkinda kapsamli bir anlayis gelistirilmesi hedeflenmistir.
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Calhsma Grubu

Aragtirma, 2023-2024 egitim-6gretim yili bahar doneminde, bir devlet okulunda gergeklestirilmistir.
Katilimcilar, arastirmacinin gorev yaptigi okuldan secilmistir. Bu tercih, erisim kolaylig1 saglamasi ve veri
toplama siirecini hizlandirmasi nedeniyle yapilmistir.

Arastirmanin ¢aligma grubu, bu okulda 6grenim goren 5., 6. ve 7. smif 6grencilerinden olusan toplam 9
ogrenciyi kapsamaktadir. Orneklem segiminde amagl &rnekleme yontemi kullanilmis olup, her smif
seviyesinden esit sayida Ogrenci belirlenmesi hedeflenmistir. Bu dogrultuda, 5. smifin mevcut 6grenci
sayismin 3 olmasi nedeniyle 6. ve 7. smiflardan da 3'er 6grenci calismaya dahil edilmistir. Bu segim,
arastirmanin dengeli bir 6rneklem yapisina sahip olmasimi saglamistir.

Veri Toplama Araglari

Aragtirma siirecinde, matematiksel elestirel diisiinme becerilerini degerlendirmek amaciyla dort
matematik sorusundan olusan bir soru seti hazirlanmigtir. Sorularm igerigi su sekildedir:

Mantiksal Akil Yiiriitme: Ogrencilerden, verilen bir kuralin gecerliligini test etmek i¢in hangi kartlari
cevirmeleri gerektigini belirlemeleri istenmistir. Bu soru, 6grencilerin bir dnermeyi sadece dogrulamaya mi1
yoksa yanlislama ihtimalini de gz 6niinde bulundurup bulundurmadiklarim dlgmeye yoneliktir. Oriintii ve
Genelleme: Bir kibrit ¢opii dizisi lizerinden belirli bir 6riintiiniin devamini tahmin etmeleri beklenmistir. Bu
soru, Ogrencilerin bir matematiksel diizeni fark etmelerini ve bu diizeni kullanarak tahmin yapmalarini
gerektirmektedir. Aritmetik ve Cebirsel Diisiinme: Ogrencilere, iki nesnenin toplam fiyat1 ve aralarindaki fiyat
farki verilerek her birinin ayr1 ayr1 fiyatin1 hesaplamalar istenmistir. Bu soru, 6grencilerin cebirsel diigiinme
ve temel problem ¢dzme becerilerini degerlendirmektedir. Matematiksel Ifadeleri Degerlendirme:
Ogrencilerden, bir saymin belirli béliinebilirlik kurallarina gére degerlendirilip degerlendirilemeyecegini
belirlemeleri istenmistir. Bu soru, dgrencilerin matematiksel akil yliriitme ve say1 sistemleri konusundaki
bilgilerini kullanmalarmi gerektirmektedir.

Sorular, 6grencilerin elestirel diisiinme yetkinliklerini farkli agilardan 6lgmek iizere tasarlanmig ve
literatiirdeki ¢aligmalarin incelenmesi sonucunda seg¢ilmistir.

Ogrencilerin bu sorulara verdikleri yanitlar, yar1 yapilandirilmis goriisme formu kullamlarak detayl bir
sekilde incelenmistir. Goriigme formundaki sorular, literatiir taramalar1 ve bir devlet {iniversitesinde goérev
yapan alan uzmanlarmin goriisleri dogrultusunda arastirmaci tarafindan gelistirilmigtir. Uzmanlardan alinan
geri bildirimlere dayanarak, sorularin daha anlasilir hale gelmesi i¢in bazi diizenlemeler yapilmistir. Sorularin
son hali, dort 6grenciyle yapilan pilot uygulamalarla test edilmis ve gerekli revizyonlar tamamlanmustir.

Gorismeler sirasinda, 6grencilerin diigsiinme siireclerini ve problem ¢ézme yaklagimlarini daha iyi
anlamak amaciyla ses kayit cihazlar kullanilmig ve aragtirmaci tarafindan detayli notlar tutulmustur. Bu
yontemler, toplanan verilerin kapsamli bir sekilde analiz edilmesine olanak tanimis ve ¢alismanin giivenilirlik
ve gegerliligini artirmaya yonelik bir temel olusturmustur.

Veri Toplama Siireci

Veri toplama yontemi olarak goriisme teknigi tercih edilmistir. Arastirmaci, uzman gorisleriyle
desteklenerek olusturulan bir form hazirlamis ve goriisme siirecinde katilimeilarin - yanitlarmi
derinlestirebilmek i¢in gerektiginde ek sorular yoneltebilecegi esnek bir yaklasim benimsemistir. Bu yontem,
Ogrencilerin diisiince siireglerini daha ayrintili sekilde anlamay1 hedeflemistir.

Aragtirmanin ilk agsamasinda, 5., 6. ve 7. simf 6grencileri dort matematik sorusunu yanitlamiglardir.
Ogrencilere, sorulara verilen cevaplarin dogrulugundan ¢ok, ¢6ziim siirecinde izledikleri diisiince adimlarinin
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ve yontemlerin 6nemli oldugu belirtilmis, bu siireclerin bir sinav niteligi tasimadigi 6zellikle vurgulanmistir.
Ardindan, her 6grenciyle birebir yar1 yapilandirilmig goriismeler gergeklestirilmistir. Her 6grenciyle yapilan
gorligmeler ortalama 25 dakika siirmiis, belirli bir sira izlenerek sorular tiim katilimcilara ayni sekilde
yoneltilmistir.

Verilerin Analizi

Arastirmada elde edilen veriler, icerik analizi ydontemiyle incelenmistir. Bu yontem, verilerin belirlenen
kavram ve temalar dogrultusunda sistematik bir sekilde siniflandirilmasi, diizenlenmesi ve yorumlanmasini
amaclamaktadir. Analiz siireci dort temel adimdan olugmaktadir:

Verilerin Kodlanmasi: Goriismelerden elde edilen veriler, anlamli bir sekilde kategorilere ayrilarak
kodlanmustr.

Temalarin Belirlenmesi: Kodlanan veriler arasindaki iliskiler degerlendirilerek ortak temalar
olusturulmustur.

Kod ve Temalarin Diizenlenmesi: Olusturulan temalar dogrultusunda verilerin biitiinliik iginde
sunulmasi saglanmustir.

Bulgularin Agiklanmasit ve Yorumlanmasi: Elde edilen bulgular, arastirma sorulari gergevesinde
yorumlanarak sonuclar ¢ikarilmistir.

Arastirmanin gecerlik ve giivenirligini artirmak amaciyla ¢esitli dnlemler alinmistir. Kodlayici
giivenirligi saglamak icin, veri analiz siireci bagimsiz iki arastirmaci tarafindan yiiriitiilmiis ve elde edilen
kodlar karsilastirilarak uyum orani degerlendirilmistir. Goriisme siirecinin giivenilirligini artirmak adina,
katilimcilardan alinan yanitlar dogrudan alintilarla desteklenmis ve verilerin dogrulugunu saglamak igin
katilimcilardan geri bildirim alinmistir. Ayrica, ¢alismanin kapsam gegerligini giiclendirmek amaciyla alan
uzmanlarinin goriislerine bagvurulmus, gériisme sorularinin amaca uygunlugu degerlendirilmistir.

Bu yontem ve Onlemler, analiz siirecinin sistematik ve tutarli bir sekilde yiiriitiilmesini saglayarak
arastirmanin bilimsel gegerliligini desteklemektedir.

Arastirmanin Etik Izinleri

Etik degerlendirmeyi yapan kurul adi: Bolu Abant izzet Baysal Universitesi Sosyal Bilimlerde insan
Arastirmalar1 Etik Kurulu

Etik degerlendirme kararinin tarihi: 22.12.2023
Etik degerlendirme belgesi say1 numarasi: 2023/534
Arastirma, ilgili etik kurul onay1 alindiktan sonra yiiriitiilmiis ve ¢alismada katilimci haklar1 géz oniinde

bulundurulmustur. Katilimcilara arastirmanin amaci agiklanmis, goniilli katilim esas alinmig ve kisisel
verilerin gizliligini saglamaya yonelik tiim gerekli tedbirler alinmistir.

BULGULAR

Arastirma bulgularina gore, 6grencilerin elestirel diisiinme siirecinde en ¢ok zorlandiklar1 alanlar
arasinda sorgulama ve genelleme becerileri yer almaktadir. Dokuz 6grenciden yedisi (%77,7) bilgiye dayal
analiz ve yorumlama yapabilmekte; ancak dokuz 6grenciden altis1 (%66,6) edindikleri bilgiyi genelleyerek
yeni baglamlara aktarmakta giicliik cekmektedir.

Bu durum, 6gretim siirecinde elestirel diisiinme becerilerinin genelleme, test etme ve dogrulama gibi {ist
diizey asamalarina daha fazla 6nem verilmesi gerektigini gostermektedir.
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Bununla birlikte, 6grencilerin problemleri gorsellestirme ve mevcut bilgilerden hareketle ¢oziim tiretme
becerilerinin daha gii¢lii oldugu gdézlemlenmistir. Bu giiclii yonlerin, list diizey becerilere gegiste bir temel
olusturabilecegi degerlendirilmektedir. Arastirma ayrica, yapilandirmaci yaklagimlar ve problem temelli
6grenme yontemlerinin 6grenciler iizerinde olumlu etkiler yarattigini ortaya koymaktadir. Bu ydntemler,
ogrencilerin 6gretmenden gelen bilgiyi pasif bir sekilde almak yerine, bagimsiz diisiinme, analiz etme ve
sorgulama firsatlar1 bulmalarini saglamaktadir.

Bulgular, 5., 6. ve 7. smuf 6grencilerinin matematik dersinde elestirel diisiinme becerilerinin farklilik
gbsterdigini ortaya koymustur. Igerik analizi yontemi dogrultusunda veriler, belirlenen temalar ve kodlar
cercevesinde kategorize edilmistir.

Temalar ve Kodlar:

Yorumlama: Sorularin benzerliklerini ve farkliliklarin1 ayirt etme. Verilen bilgileri kendi climleleriyle
aciklama.

Analiz: Verilen bilgileri inceleyerek iddialar1 belirleme. Kuralin dogrulugunu veya yanlishgmi
sebepleriyle agiklama. Coziim silirecinde yapilan tercihlerin gerekgelerini degerlendirme.

Degerlendirme: Coziimleri mantikli nedenlerle agiklama. Hatali ¢oziimleri fark ederek diizeltme

Cikarimda Bulunma: Problemi destekleyen kanitlar gelistirme. Farkli ¢6ziim yollar: iireterek sonuca
ulasma.

Aciklama: Coziim siirecini adim adim ifade etme. Kullanilan yontemi (6rnegin, modelleme, Oriintii
olusturma, hesaplama) agiklama.

Oz Diizenleme: Kararlarmi etkileyen verileri gdzden gegirme. Yanls veya eksik noktalar1 fark edip
¢0ziim yolunu yeniden yapilandirma.

Bu bulgular, 6grencilerin analiz ve yorumlama asamalarinda daha basarili oldugunu, ancak genelleme,
dogrulama ve alternatif ¢6ziim {liretme gibi list diizey becerilerde zorlandiklarimi gostermektedir. Sonuglar
dogrultusunda, matematik 0gretiminde elestirel diisiinme becerilerini gelistirmek amaciyla genelleme, test
etme ve dogrulama odakli etkinliklere daha fazla yer verilmesi onerilmektedir.

Besinci Sinif Diizeyi

Besinci sinif 6grencilerinin matematiksel elestirel diisiinme becerilerinde temel kavramlari algilama ve
bu kavramlari problem ¢6zmede etkin kullanma noktasinda zorlandiklar gézlemlenmistir. Ozellikle kural veya
ortintiileri algilamis olsalar dahi, bu bilgileri diizenli bir ¢6ziim planina aktarmakta yetersizlik yasadiklari
anlasilmaktadir. Kuralin gerekliligi, dayandigi kanitlar veya nasil dogrulanacagi gibi agamalarda sik¢a eksikler
ortaya ¢ikmistir. Bununla birlikte, yonlendirici ipuglart ve agiklamalar sunuldugunda bazi 6grencilerin yanlis
yaklagimlarini diizelterek daha uygun ¢6ziim stratejilerine yonelebildikleri goriilmiistiir. Bu durum, 6gretmen
rehberliginin ve detayli agiklamalarin, elestirel diisiinme becerilerinin gelisiminde dnemli bir rol {istlendigini
ortaya koymaktadir.
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Sekil 1
5. Sumif Ogrencisinin 2. Soruya Verdigi Yamt

2. Kibritlerden olusan 6 karelik bir dizf 19’ adet kibritten olugur (sekle bakin). 30 karelik bir

dizi toplam kag adet kibritten olugur?
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Sorunun ¢6ziimil sirasinda 6grenci, matematiksel bir genelleme yaparak 6n (toplam kare sayis1) tizerinden bir
formiil gelistirmistir. Ancak ¢ikarim asamasinda farkli ¢oziim yollar1 gelistirilmemektedir. Ornegin, sekil
izerinden tiim karelerin ayr1 ayr analiz edilmesi veya daha somut bir 6rlintii tanimlanmasi gibi ek ¢ikarimlar
eksik kalmistir. Coziimiin sonunda ulastigi sonucun dogrulugunu kontrol etme veya gézden gecirme adimlarini
uygulamamustir. Oz diizenleme becerisi, 6zellikle elestirel diisiinme becerilerinin énemli bir boyutudur.

Altinc1 Sinif Diizeyi

Altinc1 sinif diizeyinde, matematiksel elestirel diisiinme becerilerinin besinci sinifa kiyasla daha ileri
oldugu sonucuna ulasilmistir. Bununla birlikte, kavram yanilgilarinin halen siirdiigii ve ozellikle 9’a
boliinebilirlik gibi bazi konularin tam kavranamadigi saptanmistir. Buna ek olarak, 6grencilerin Oriintii
tanimlama ve kural gelistirme becerileri daha net bigimde goriilmiis ancak tek bir 6érnekten yola ¢ikarak
genellemeye gitme gibi smirlayici stratejiler zaman zaman gozlenmistir. Bu bulgular, derinlemesine
sorgulamaya ve c¢oklu ornekler iizerinde diisiinmeye imkén taniyan Ogrenme etkinliklerine duyulan
gereksinimi isaret etmektedir. Sorgulamaya dayali bir egitim ortami, altinc1 simif diizeyindeki 6grencilerin
kavramsal hatalarini daha hizli fark etmesine ve gidermesine yardimci olabilir.

Sekil 2
6. Sinif Ogrencisinin 2. Soruya Verdigi Yanit

2. Kibritlerden olusan 6 karelik bir dizi 19 adet kibritten olusur (sekle bakin). 30 karelik bir

dizi toplam kag¢ adet kibritten olugur?
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Ogrenci, kibrit dizisinin kurallarina dair dogru bir genelleme yapmis ancak farkli ¢dziim yollari iiretme
konusunda bir ¢aba gdstermemistir. Ornegin, sekil {izerinde her bir adim1 agiklayarak ya da gérsellestirerek
formiilii dogrulamak gibi bir alternatif yontem tercih edilmemistir. Bu, elestirel diistinmenin ¢ikarim gelistirme
ve farkli ¢6ziim yollar1 olusturma boyutunda eksiklik oldugunu gostermektedir. Bu ¢6ziimde, 6grencinin temel
matematiksel genelleme ve analiz becerilerinin iyi diizeyde oldugu, ancak elestirel diisiinmenin degerlendirme,
¢ikarim ve 6z diizenleme asamalarinda eksiklikler oldugu goriilmektedir.
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Yedinci Smif Diizeyi

Yedinci smif &grencilerinin, elestirel diisiinme siireglerinde daha ileri bir noktada bulunduklari
goriilmiigtiir. Baz1 6grenciler, sorular1 cebirsel ifadelerle sistematik olarak ¢oziimlerken, digerleri ise tek
ornekle genelleme veya deneme-yanilma gibi stratejileri kullanmistir. Genel olarak, problemi anlama ve
¢Oziim asamasinda mantiksal bir biitlinliik kurabildikleri ve hata yaptiklarinda bu hatalar1 daha ¢cabuk fark edip
diizeltebildikleri gbzlenmistir. Bu durum, matematiksel kavramlarin daha gii¢lii bigimde igsellestirildigini ve
elestirel diistinme becerilerinin giderek pekistigini gostermektedir. Yedinci sinif 6grencileri, 6zellikle cebirsel
modelleme gibi {ist diizey beceriler sergileyerek, karsilastiklar1 problemlere ¢ok yonlii bakabilme ve etkin
¢Ozlim gelistirme potansiyellerini ortaya koymuslardir.

Sekil 3

7. Stmif Ogrencisinin 2. Soruya Verdigi Yamt

2. Kibritlerden olusan 6 karelik bir dizi 19 adet kibritten olugur (sekle bakin). 30 karelik bir

dizi toplam kag adet kibritten olusur?
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Ogrenci, matematiksel problem ¢dzme ve analiz becerilerini belirli bir diizeyde sergilemektedir. Bu ¢oziim,
dgrencinin matematiksel driintiileri fark etme ve genelleme yapma becerisini géstermektedir. Ogrenci, her bir
kare eklemesinde 3 kibritin eklendigini fark ederek 3n+1 formiiliinii tiiretmis ve dogru bir sekilde 30 kare i¢in
toplam kibrit sayisini 91 olarak hesaplamistir. Formiiliin tiiretilme siirecinin detaylandirilmamasi, farkli ¢6ziim
yollariyla dogrulama yapilmamasi, 6z diizenleme eksikligini géstermektedir.

Sekil 4
7. Sumif Ogrencisinin 2. Soruya Verdigi Yamt

2, Kibritlerden olusan 6 karelik bir dizi 19 adet kibritten olusur (sekle bakin). 30 karelik bir

dizi toplam kag adet kibritten olusur?
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Ogrenci, verilen problemi sekil iizerinde somut bir sekilde temsil ederek ¢oziim siirecine baslamis. Bu,
problemi anlamaya yonelik bir ilk adim ve elestirel diistinmenin énemli bir bileseni olan "analiz" asamasini
gostermektedir. Ogrencinin problemi gorsel bir sekilde ele almasi, matematiksel iliskileri anlamaya ¢aligtigimi
gosterir. Gorsel temsil, 6zellikle somut diisiinme asamasindaki 6grenciler i¢in giiglii bir problem ¢ézme
stratejisi olabilir. Ogrenci, verilen 6rnegi genisleterek sonuca ulasmaya ¢alismus. Bu, elestirel diisiinme
becerisinin bir bagka 6gesi olan "yorumlama" agamasina isaret eder. Bu ¢6ziimde, 6grenci elestirel diiglinmenin
bazi asamalarii (anlama, gorsellestirme, yorumlama) uygulamig olsa da diger 6nemli asamalar (genelleme,
dogrulama, sorgulama) eksik kalmustir.
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Genel Degerlendirme

Besinci, altinci ve yedinci sinif 6grencilerinin matematiksel elestirel diisiinme becerilerini konu alan bu
arastirma, sinif diizeyi arttikga kural veya oOriintii olusturmada, mantiksal akil yiiriitmede ve 6z diizenleme
siireclerinde belirgin bir ilerleme oldugunu ortaya koymaktadir. Besinci sinifta 6zellikle yiizeysel kavrayislarin
uygulama asamasinda sik sik hatalara doniistiigli, altinci sinifta ise oriintii kurma ve deneme-yanilma
yontemlerinin nispeten daha basarili sonuglara yol actigi, ancak kavramsal eksikliklerin devam ettigi
belirlenmistir. Yedinci smifta ise ogrencilerin ¢ogunlukla matematiksel kavramlari daha derinlemesine
yorumlayabildikleri ve cebirsel yaklagimlari sorunsuz bigimde uygulayarak tutarli ¢oziimler {irettikleri
gdzlenmistir.

Bu sonuglar, elestirel diisiinme becerilerinin gelistirilmesinde aktif 6grenme yontemlerinin 6nemini bir
kez daha vurgulamaktadir. Arastirma, 6grenciler arasinda elestirel diisiinme becerilerinin farklilik gosterdigini
ve bu becerilerin gelistirilebilir oldugunu acik¢a ortaya koymaktadir. Bu baglamda, elestirel diisiinme
becerilerini tesvik eden dgretim yontemlerinin daha yaygim bir sekilde uygulanmasi gereklidir. Ozellikle,
Ogrencilerin analiz ve yorumlama becerilerini destekleyen etkinliklerin yan1 sira genelleme ve dogrulama gibi
iist diizey diislinme becerilerinin gelistirilmesine yonelik daha fazla ¢alisma yapilmalidir. Ayrica, rehberlik
stireclerinin smif diizeyine ve dgrencilerin bireysel ihtiyaclarma uygun olarak uyarlanmasinin, bu becerilerin
kazandirilmasinda kritik bir role sahip oldugu diisliniilmektedir.

TARTISMA VE SONUC

Bu arastirmada, besinci, altinc1 ve yedinci sinif 6grencilerinin matematik dersinde sergiledikleri elestirel
diisiinme becerileri, ¢esitli problem senaryolari iizerinden incelenmistir. Bulgular, elestirel diisiinmenin yas ve
siif seviyesine bagl olarak farkli dinamikler gdsterdigini ortaya koymaktadir. Ogrencilerin gogunun bu
becerileri orta diizeyde kullanabildigi, ancak egitim ortami ve 6gretmen yonlendirmesi ile desteklendiginde
elestirel diisiinme yetkinliginin anlaml 6l¢iide artabildigi gézlemlenmistir.

Elde edilen sonuglar, literatiirdeki benzer ¢alismalarla uyumludur. Ornegin, besinci sinif 6grencilerinin
temel problem ¢6zme yontemlerine agirlik vermesi ve kural/6riintii kavrayislarinda giiclilk yasamasi, heniiz
yeterince gelismemis soyut diisiinme becerilerine isaret etmektedir (Doganay & Yagci, 2011; Memduhoglu et
al.,, 2017). Altinci ve yedinci simf diizeylerinde ise Ogrencilerin daha kompleks diisiinme siiregleri
benimsedikleri, bununla birlikte zaman zaman hatali ¢ikarimlar yaptiklari, ancak &gretmenlerin sorgulayici
yaklasimiyla bu eksikliklerin giderilebilecegi goriilmiistiir. Bu bulgu, 6gretmenlerin yonlendirme kalitesinin
ve smif icinde kullandiklar1 sorularin niteliginin, 6grencilerin elestirel diisiinme gelisiminde belirleyici
oldugunu desteklemektedir.

Altinc sinifta, 6grencilerin bir 6nceki yila kiyasla problemleri daha kapsamli bigimde analiz ettigi ve
¢cOziim stratejileri trettigi gozlemlenmistir. Bu durum, o6grencilerin yasa bagli bilissel olgunlagsmasinin
etkisiyle agiklanabilecegi gibi, egitim programinda yer alan icerik ve etkinliklerin de pay1 olabilecegini
diistindiirmektedir (Ay & Akgol, 2008; Kahraman, 2008). Ancak Baymdir’'m (2015) c¢alismasi, baz
durumlarda bu beklenen ilerlemenin gergeklesmeyebildigini ortaya koyarak, farkli 6grenme stilleri ve ¢evresel
etkenlerin de elestirel diisiinme gelisimini sekillendirdigini gostermistir.

Yedinci sinif 6grencilerinde, problemlerin temel yapisini1 kavrayarak birden fazla ¢6ziim yolu iizerinde
diisiinebilme becerisinin daha sistematik sekilde gdzlemlenmesi, elestirel diisiinmenin yas ve deneyimle
beraber nasil giiclendigini agik¢a ortaya koymaktadir (Akar, 2007; Demir, 2006). Bu gruptaki 6grenciler,
onceki sinif seviyelerine gore daha derinlemesine muhakeme edebilmis, hatalarin1 daha ¢abuk tespit ederek
¢oziim siireglerinde daha kararli adimlar atmistir. Ogrencilerin ilgi ve motivasyon diizeyinin de elestirel
diistinme becerilerinin kullaniminda etkili olabilecegi, sinif i¢i gdzlemlerle kismen dogrulanmistir.

Calismada ayrica, literatiirde yer alan arastirmalarla uyumlu sekilde (Durhan, 2021; Dogan et al., 2023;
Palavan et al., 2015) elestirel diisiinme becerilerinin yalnizca akademik performans iizerinde degil, bireylerin
toplumsal ve mesleki yasantilarinda da énemli etkileri oldugu vurgulanmistir. Ozellikle 6gretim ortamlarmin
yapilandirilmasinda, 6grencileri soru sormaya ve sorgulamaya tesvik eden stratejilerin uygulanmasi, elestirel
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diisiinme becerilerini gelistirmede kritik bir rol oynamaktadir (Kdksal & Cogmen, 2018; Ocak & Kalender
Kutlu, 2017; Yavuz, 2019).

Bu aragtirmanin sonuglari, matematik dersindeki elestirel diisiinme becerilerinin yas ve deneyimle
birlikte gelisme egilimi gosterdigini ortaya koymaktadir. Besinci sinif 6grencileri, daha yiizeysel ¢oziimlere
yonelme egiliminde bulunmus; altinc1 ve yedinci sinif diizeyinde ise 6grencilerin problemlere daha karmagik
ve ¢ok yonli bakabildikleri gézlenmistir. Yedinci siif dgrencilerinin 6zellikle alternatif ¢oziim yollarin
deneme ve kendi mantik hatalarini fark etme konularinda belirgin bir ilerleme sergiledikleri anlagilmustir.

Bu dogrultuda, egitim programlarmin ve sinif i¢i uygulamalarin, elestirel diisiinmeyi destekleyecek
sekilde yenilenmesi biiyiik onem tagimaktadir. Ogrencilerin bireysel 6grenme stillerine gore farklilastiriimis
Ogretim yontemleri kullanmak, her ogrencinin elestirel diisiinme kapasitesini maksimum diizeyde
kullanmasina olanak taniyabilir. Ayn1 zamanda, zenginlestirilmis 6grenme materyallerinin ve soru sorma-
sorgulama odakli smif etkinliklerinin Ogrencilerin analitik diislinme becerilerini gii¢clendirecegi
diistinilmektedir.

Matematik disinda fen bilimleri, sosyal bilimler ve sanat gibi alanlarda da benzer ¢aligmalar yiiriitiilerek,
disiplinler arasi elestirel diisinme becerilerinin karsilastirilmas1 onerilmektedir. Ogrencilerin elestirel
diisiinme becerilerini zaman ic¢inde takip ederek, hangi asamalarda ve hangi egitim miidahaleleri sonrasinda
en fazla ilerlemenin kaydedildigini incelemek, uygulamaya doniik sonuglar sunabilir.
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INTRODUCTION

Mathematics lessons play a central role in the development of critical thinking and problem-solving
skills (Umay, 2003). Critical thinking is crucial for individuals in making effective decisions in many areas
from daily life to academic and professional life (Giines, 2012), and involves looking at information with a
critical view, developing questioning and analytical approaches, being open to different perspectives, and
being able to produce appropriate solutions to the problem (Onal, 2020).

Studies conducted on the importance of critical thinking skills in education gained momentum in the
1990s. Facione (1990) defined critical thinking as a mental activity based on self-regulation and reported that
individuals should take active roles in steps such as structuring arguments, analyzing evidence, and drawing
conclusions. Elder and Paul (2004) emphasized that critical thinking is not only about making negative
criticisms but also about the process of questioning what exists and evaluating it with objective criteria.

The effects of mathematics education on critical thinking skills began to be investigated more in the
2000s. Umay (2003) reported that mathematics courses develop the analytical thinking skills of students
contributing to a more effective problem-solving process. Researchers such as Semerci (2000) and Akinoglu
(2001) reported that critical thinking should be systematically included in curricula to contribute to the
academic and personal development of students.

The view that mathematics education aims to develop higher-level mental skills rather than merely
providing computational skills has become more prominent in the mid-2000s. Seferoglu and Akbiyik (2006)
speculated that educational processes must not be limited to the transfer of information and that students’ active
roles in problem-solving develop their thinking skills. Altintas (2009) also reported that mathematics education
is not limited to numerical operations, but also develops students’ skills in evaluating new situations, making
predictions, and logical reasoning.
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Studies that were conducted in the 2010s began to examine the relationships between critical thinking
and students’ academic self-efficacy. Ozdemir (2005) reported that critical thinking makes students more
active in their learning processes and develops their independent learning skills. Glines (2012) emphasized that
individuals’ critical thinking skills make positive contributions to their academic and professional lives.
Giirsan, Altun, and Sarikaya (2021) reported that there are strong relationships between critical thinking skills
and academic self-efficacy and that these skills increase students’ capacity to manage their learning processes.

It is also emphasized in the curricula in Turkiye that mathematics education is an important tool in terms
of acquiring critical thinking skills. The Ministry of National Education (MoNE, 2018) determined that
students acquire critical thinking skills as one of the main targets in the Secondary School Mathematics Course
Curriculum. Kurnaz (2019) and Onal & Erisen (2019) reported that the adoption of interdisciplinary
approaches in curricula contributes to students’ detailed understanding of critical thinking skills.

Finally, studies that investigated the correlation between problem-solving processes and critical thinking
skills in mathematics teaching increased. Bayazit and Aksoy (2009) reported that problem-solving processes
improve students’ skills in associating abstract and concrete situations. Yesildere and Tiirniiklii (2007) reported
that critical thinking in the process of solving mathematical problems includes elements such as testing
assumptions, exploring alternatives, and justifying the chosen approach.

As a result, critical thinking and mathematical problem-solving skills are critical components not only
for academic achievement but also for lifelong learning and adaptation (Yetkin & Kayhan, 2016). Especially
at the secondary school level, mathematics education offers a wide range of applications to acquire pre-
determined skills (MoNE, 2018). For this reason, the present study aimed to evaluate the critical thinking skills
of secondary school students in the context of mathematics lessons and to uncover the differences in these
skills based on grade levels.

METHOD

Study Design

The Qualitative Method was preferred to deeply examine how students use critical thinking skills in
mathematics classes and the processes of emergence of these skills. The Qualitative Method is designed to
understand the behaviors, thoughts, and feelings of individuals. This method, in which subjective data are
addressed in their natural context, focuses on discovering the whys and hows of human behavior (Giirbiiz and
Sahin, 2018). The basic aim of the Qualitative Method is to describe the event or situation in question in a
detailed and realistic manner (Giirbiiz and Sahin, 2018).

The purpose of the present study was to examine the critical thinking skills of 5%, 6™, and 7"-grade
secondary school students in mathematics class in detail and to determine the extent to which they have these
skills. In this context, the Case Study Design, which is one of the Qualitative Methods, was employed.

In educational studies, the Case Study Design is often preferred to examine individual differences of
students and the effects of these differences on learning processes.

In the present study, the Case Study Design was employed to understand how students’ mathematical
critical thinking skills emerge in different contexts and to make inferences about the development of these
skills. The data obtained were analyzed with a realistic and descriptive approach, aiming to develop a
comprehensive understanding of students’ critical thinking levels.
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Study Group

The study was conducted in a public school during the spring semester of the 2023-2024 academic year.
The participants were selected from the school where the researcher worked. This choice was made because it
provided ease of access and accelerated the data collection process.

The study group included a total of 9 students from the 5™, 6, and 7™ grades studying at this school.
The Purposeful Sampling Method was used in sample selection to determine an equal number of students from
each grade level. In this context, since the number of students in the 5™ grade was 3, 3 students from the 6
and 7™ grades were also included in the study. This selection ensured that the study had a balanced sample
structure.

Data Collection Tools

During the study process, a question set that consisted of 4 mathematics questions was prepared to
evaluate mathematical critical thinking skills. The contents of the questions were as follows.

Logical Reasoning: Students were asked to determine which cards they would need to turn over to test
the validity of a given rule. This question was designed to measure whether students were only able to verify
a proposition or whether they were also able to consider the possibility of falsification. Pattern and
Generalization: Students were asked to predict the continuation of a particular pattern in a string of matchsticks.
This question required students to notice a mathematical pattern and employ that pattern to make a prediction.
Arithmetic and Algebraic Thinking: Students were given the total price of 2 objects and the difference between
their prices and were asked to calculate the price of each separately. This question evaluated algebraic thinking
and basic problem-solving skills. Evaluating Mathematical Expressions: Students were asked to determine
whether a number could be evaluated based on certain divisibility rules. This question required students to use
mathematical reasoning and knowledge of number systems.

The questions were designed to measure students’ critical thinking competencies from different
perspectives and were selected as a result of reviewing the studies in the literature.

The answers given by the students to these questions were examined in detail by using the Semi-Structured
Interview Form. The questions in the form were developed by the researcher in line with the literature data
and the opinions of field experts working in a state university. Based on the feedback received from the experts,
some adjustments were made to make the questions more understandable. The final version of the questions
was tested with pilot implementations conducted with 4 students and the necessary revisions were completed.

Voice recorders were used during the interviews and detailed notes were taken by the researcher to better
understand the students’ thinking processes and problem-solving approaches. These methods allowed for a
comprehensive analysis of the collected data and provided a basis for increasing the reliability and validity of
the study.

Data Collection Process

The Interview Technique was preferred as the data collection method. The researcher prepared a form
supported by expert opinions and adopted a flexible approach in which he could ask additional questions when
necessary to deepen the participants’ answers during the interview process, which aimed to understand the
students’ thought processes in more detail.

In the first step of the study, 5, 6™, and 7" grade students answered 4 mathematics questions. It was
stated to the students that the steps of thought and methods they followed in the solution process were more
important than the accuracy of the answers given to the questions, and it was particularly emphasized that these
processes did not have the characteristics of an exam. Then, one-on-one semi-structured interviews were
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conducted with each student. Interviews with each student lasted an average of 25 minutes, and questions were
asked in the same order to all participants.

Analysis of Data

The data obtained in the study were examined by using the Content Analysis Method, which aims to
systematically classify, organize, and interpret the data in line with the determined concepts and themes. The
analysis process consisted of 4 basic steps.

Encoding of the Data: The data obtained from the interviews were categorized and coded in a meaningful
way.

Determining the Themes: Common themes were created by evaluating the relationships between the
coded data.

Organizing the Codes and Themes: The data were presented with integrity in line with the created
themes.

Explanation and Interpretation of Results: The results were interpreted based on the study questions and
conclusions were drawn.

Various measures were taken to increase the validity and reliability of the present study. To ensure
coding reliability, the data analysis process was carried out by two independent researchers, the obtained codes
were compared and the compliance rate was evaluated. To increase the reliability of the interview process, the
responses received from the participants were supported with direct quotes, and feedback was received from
the participants to ensure the accuracy of the data. Also, to strengthen the scope validity of the study, the
opinions of field experts were consulted and the suitability of the interview questions was evaluated.

These methods and measures support the scientific validity of the study by ensuring that the analysis
process is carried out systematically and consistently.

Ethical Permissions for the Study

The Name of the Committee that conducted the ethical evaluation: Bolu Abant Izzet Baysal University Human
Study Ethics Committee in Social Sciences

Date of ethical evaluation decision: 22.12.2023

Ethical assessment document number: 2023/534

The study was conducted after receiving approval from the relevant ethics committee and the rights of the
participants were taken into consideration. The purpose of the study was explained to the participants,
voluntary participation was taken as a basis and all necessary measures were taken to ensure the confidentiality
of personal data.

RESULTS

Based on the study results, questioning and generalization skills are among the areas where students
have the most difficulty in the critical thinking process. Seven out of nine students (77.7%) can make analysis
and interpretation based on information, but 6 out of 9 students (66.6%) have difficulty in generalizing the
information they have acquired and transferring it to new contexts, which shows that more importance should
be given to higher-level steps of critical thinking skills such as generalization, testing and verification in the
teaching process.
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However, it was seen that students have stronger skills in visualizing problems and producing solutions
based on the existing data. It is considered that these strengths can form a basis for transitioning to higher-
level skills. The study also uncovered that constructivist approaches and problem-based learning methods have
positive effects on students. These methods provide students with opportunities to think independently,
analyze, and question, rather than passively receive information from the teacher.

The results show that the critical thinking skills of 5, 6, and 7"-grade students differed in mathematics
class. In line with the content analysis method, the data were categorized within the framework of determined
themes and codes.

Themes and Codes

Interpretation: Distinguishing the similarities and differences of questions. Explaining the given
information in one’s own words.

Analysis: Determining the claims by examining the information given. Explaining the correctness or
incorrectness of the rule with reasons. Evaluating the reasons for the choices made in the solution process.

Evaluation: Explaining solutions with logical reasons. Recognizing and correcting incorrect solutions.

Making Inferences: Developing evidence to support the problem. Concluding by generating different
solutions.

Explanation: Expressing the solution process step by step. Explaining the method used (e.g., modeling,
patterning, calculation).

Self-Regulation: Reviewing data that influenced one’s decisions. Noticing errors or omissions and
reconstructing one’s solution.

These results show that students are more successful in the analysis and interpretation steps, but face
difficulties in higher-level skills such as generalization, verification, and alternative solution generation. In
line with the results, it is recommended that activities focused on generalization, testing, and verification be
given more space to develop critical thinking skills in mathematics teaching.

5th Grade Level

It was found that 5th-grade students face difficulties in perceiving basic concepts in mathematical critical
thinking skills and using these concepts effectively in problem-solving. It was understood that even if they
perceive rules or patterns, they have inadequate information in transferring this information to an organized
solution plan. Deficiencies occurred frequently in steps such as the necessity of the rule, the evidence it is
based on, or how to verify it. However, it was also seen that some students were able to correct their wrong
approaches and turn to more appropriate solution strategies when guiding clues and explanations were
provided, which reveals that teacher guidance and detailed explanations play an important role in the
development of critical thinking skills.
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Figure 1
Sth Grade Student’s Answer to Question 2

2. Kibritlerden olusan 6 karelik bir dizf 19’ adet kibritten olugur (sekle bakin). 30 karelik bir

dizi toplam kag adet kibritten olugur?
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During the solution, the student developed a formula over 6n (total number of squares) by making a
mathematical generalization but different solution methods are not developed in the inference step. For
example, additional inferences such as analyzing all the squares on the figure separately or defining a more
concrete pattern are missing. The student did not apply the steps of checking or reviewing the accuracy of the

result reached at the end of the solution. Self-regulation skills are an important dimension of critical thinking
skills in particular.

6th Grade Level

It was concluded that mathematical critical thinking skills were more advanced in the 6 grade when
compared to the 5" grade. However, it was also found that misconceptions persisted and some topics,
especially divisibility by 9, were not fully understood. Also, students’ pattern recognition and rule development
skills were seen more clearly, but limiting strategies such as generalizing from a single example was
occasionally observed, which indicates the need for learning activities that allow for in-depth inquiry and
thinking about multiple examples. An inquiry-based educational environment can help 6th-grade students
recognize and correct their conceptual errors more quickly.

Figure 2

6th Grade Student’s Answer to Question 2

2. Kibritlerden olusan 6 karelik bir dizi 19 adet kibritten olusur (sekle bakin). 30 karelik bir

dizi toplam kag adet kibritten olugur?
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The student made a correct generalization for the rules of the match series but did not make an effort to produce
different solutions. For example, an alternative method such as verifying the formula by explaining or
visualizing each step on the figure was not preferred, which shows that there is a deficiency in the dimension
of critical thinking in terms of developing inferences and creating different solutions. It is seen in this solution
that the student has good basic mathematical generalization and analysis skills, but there are deficiencies in
the evaluation, inference, and self-regulation steps of critical thinking.

mer
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7th Grade Level

It was found that 7%-grade students were at a more advanced point in their critical thinking processes.
Although some students systematically solved the problems with algebraic expressions, others used strategies
such as generalization with a single example or trial and error. In general, it was seen that they were able to
establish logical integrity in the problem understanding and solution step and that they were able to notice and
correct their mistakes more quickly when they made them, which shows that mathematical concepts were
internalized more strongly and that their critical thinking skills were gradually strengthened. 7th-grade students
demonstrated their potential to look at the problems they encountered from a multi-dimensional perspective
and develop effective solutions, especially by displaying high-level skills such as algebraic modeling.

Figure 3
7th Grade Student’s Answer to Question 2

2. Kibritlerden olusan 6 karelik bir dizi 19 adet kibritten olusur (sekle bakin). 30 karelik bir

dizi toplam kag adet kibritten olusur?
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The student demonstrates a certain level of mathematical problem-solving and analysis skills. This solution
shows the student’s ability to recognize and generalize mathematical patterns. The student derived the formula
3n+1 by noticing that 3 matches were added for each addition of a square and correctly calculated the total
number of matches for 30 squares as 91. The lack of detail in the derivation process of the formula and the
lack of verification with different solutions demonstrates a lack of self-regulation.

Figure 4

7th Grade Student’s Answer to Question 2

2, Kibritlerden olusan 6 karelik bir dizi 19 adet kibritten olusur (sekle bakin). 30 karelik bir
dizi toplam kag adet kibritten olusur? s
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The student began the solution process by representing the given problem concretely on a figure, which
indicated the “analysis” step, which is the first step to understanding the problem and an important component
of critical thinking. The student’s visual approach to the problem indicates that he or she is trying to understand
mathematical relationships. Visual representation can be a powerful problem-solving strategy, especially for
students in the concrete thinking step. The student has attempted to conclude by expanding on the given
example. This shows another element of critical thinking, the “interpretation” step. In this solution, the student
has applied some of the steps of critical thinking (understanding, visualization, interpretation), but other
important steps (generalization, verification, questioning) are missing.
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General Evaluations

The results of the present study, which was about the mathematical critical thinking skills of 5th, 6th,
and 7th-grade students, show that there is significant progress in rule or pattern generation, logical reasoning,
and self-regulation processes as the grade level increases. It was found that in the 5th grade, especially
superficial understandings frequently turn into errors in the application step, while in the 6th grade, pattern
generation, and trial-and-error methods lead to relatively more successful results, but conceptual deficiencies
continue. In the 7th grade, it was found that students can mostly interpret mathematical concepts in more depth
and produce consistent solutions by applying algebraic approaches without any problems.

Once again, these results emphasize the importance of active learning methods in developing critical
thinking skills. The results show that critical thinking skills vary among students and that these skills can be
improved. In this context, teaching methods that encourage critical thinking skills should be implemented more
widely. In particular, more studies must be conducted to develop higher-order thinking skills such as
generalization and verification, as well as activities that support students’ analysis and interpretation skills.
Also, it is thought that adapting guidance processes to the grade level and students’ individual needs plays a
critical role in acquiring these skills.

DISCUSSION AND CONCLUSION

In the present study, the critical thinking skills of 5th, 6th, and 7th grade students in mathematics class
were examined through various problem scenarios. The results show that critical thinking exhibits different
dynamics depending on age and grade level. It was found that most students can use these skills at a moderate
level, but when supported by the educational environment and teacher guidance, critical thinking competence
can increase significantly.

The results were consistent with similar studies in the literature. For example, the fact that Sth-grade
students focus on basic problem-solving methods and have difficulty understanding rules/patterns shows that
they have not yet developed sufficiently abstract thinking skills (Doganay & Yagci, 2011; Memduhoglu et al.,
2017). In the 6™, and 7™ grades, it was found that students adopted more complex thinking processes and
occasionally made erroneous inferences, but these deficiencies could be remedied with the questioning
approach of teachers, which supports the fact that the quality of teachers’ guidance and the quality of the
questions they use in the classroom are decisive in the development of students’ critical thinking.

It was seen in the 6% grade that students analyzed problems more comprehensively and produced
solution strategies compared to the previous year, which can be explained by the effect of the cognitive
maturation of the students depending on their age, and it is thought that the content and activities in the
curriculum may also have a role (Ay & Akgol, 2008; Kahraman, 2008). However, Bayindir’s (2015) study
reported that in some cases this expected progress may not occur, and showed that different learning styles and
environmental factors also shape the development of critical thinking.

The more systematic observation of the 7"-grade students’ ability to grasp the basic structure of
problems and think about more than one solution clearly shows how critical thinking strengthens with age and
experience (Akar, 2007; Demir, 2006). In this group, the students were able to reason more deeply compared
to previous grade levels, detected their mistakes more quickly, and took more decisive steps in the solution
process. It was partially confirmed by in-class observations that students’ interest and motivation levels can
also be effective in the use of critical thinking skills.

The study also emphasized that critical thinking skills have significant effects not only on academic
performance but also on the social and professional lives of individuals, in line with the study in the literature
(Durhan, 2021; Dogan et al., 2023; Palavan et al., 2015). In particular, the strategies that encouraged students
to ask questions and question in the structuring of teaching environments played critical roles in developing
critical thinking skills (Kdksal & Cogmen, 2018; Ocak & Kalender Kutlu, 2017; Yavuz, 2019).
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The results of the present study suggest that critical thinking skills in mathematics tend to improve with
age and experience. 5th-grade students tended to lean toward more superficial solutions. Also, students at the
6th and 7th-grade levels were seen to be able to look at problems in more complex and multi-faceted ways. It
was understood that 7th-grade students made significant progress, especially in trying alternative solutions and
noticing their logical errors.

In this context, it is of great importance to renew the curricula and classroom practices in a way to
supports critical thinking. Using differentiated teaching methods according to students’ learning styles can
allow each student to use critical thinking skills to the maximum extent. It is also considered that enriched
learning materials and questioning-inquiry-oriented classroom activities will strengthen the analytical thinking
skills of students.

It is recommended that similar studies be conducted in fields other than mathematics, such as science,
social sciences, and art, to compare critical thinking skills across disciplines. Monitoring students’ critical
thinking skills over time and examining at which steps and after which educational interventions the most
progress is made can provide practical results.
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