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Bu calisma, proje tabanli 6grenmenin 6zel yetenekli lise 8grencilerinin elestirel diistinme becerileri
tizerindeki etkilerini incelemektedir. Deneysel bir arastirma tasarimi kullanilarak, Bilim ve Sanat
Merkezine devam eden amagh 6rnekleme yontemlerinden kolay ulasilabilir durum 6rneklemesi ile
secilen 50 6zel yetenekli lise 6grencisi ile yiiriitiilmistiir. Katiimailar, belirli bir 6gretim dénemi
boyunca sorgulama, problem ¢6zme, is birligi ve yansitici diisiinmeyi vurgulayan yapilandirilmis
bir proje tabanli 6grenme siirecine katilmislardir. Veriler, Orhan ve Ceviker-Ay (2022) tarafindan
gelistirilen elestirel diisiinme becerileri testi ile toplanmistir. Ogrencilerin test puanlari 6n test ve
son test sonrasinda istatistiksel olarak karsilastirildiginda verilerin normal dagilim gosterdigi icin
bagiml 6rneklemler t- testi kullanilmistir. Bulgular, proje tabanli 6grenme etkinliklerine katilimin
ardindan 6grencilerin genel elestirel diisiinme becerilerinde istatistiksel olarak anlamli bir iyilesme
oldugunu gostermektedir. Arastirma sonucunda, proje tabanli 6grenmenin, elestirel diisiinme
becerilerinden ¢ikarsama, karsit goriislerin degerlendirilmesi, tiimdengelim, varsayimlarin farkina
varma ve yorumlama alt boyutlarinda anlamli diizeyde fark oldugu tespit edilmistir. Sonuglar,
proje tabanli 6grenmenin, aktif 6grenme, gercek diinya problemlerine katilim ve bagimsiz arastirma
firsatlar1 saglayarak, 6zel yetenekli 6grenciler arasinda iist diizey diisiinme becerilerini gelistirmek
igin etkili bir 6gretim yaklagimi oldugunu gostermektedir. Ozel yetenekliler egitimi ve ortadgretim
diizeyindeki 6gretim uygulamalarina iliskin ¢ikarimlar tartigilmistir.
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Giris
Glintimiizde egitim sistemlerinden beklenen yalnizca 6grencilerin bilgi edinmelerini saglamak degil;
ayn1 zamanda elestirel diisiinme, problem ¢6zme, yaraticilik ve is birligi gibi 21. yiizyil becerilerini
gelistirmektir (OECD, 2024; UNESCO, 2024). Proje tabanl 6grenme (PTO), 6grencilerin 6zerkligi, yapict
arastirmalari, hedef belirleme, is birligi, iletisim ve ger¢ek diinya uygulamalar i¢inde yansima ile
karakterize edilen, 6grenci merkezli aktif bir 6gretim bicimidir (Kokotsaki vd., 2016). PTO, ogrencileri
anlamli projeler gerceklestirmeye ve gercek diinya iiriinleri gelistirmeye tesvik ederek bilgi
olusturmaya dahil eden, sorgulamaya dayali bir 6gretim yontemini ifade eder (Krajcik & Shin, 2014).
Zhang ve Ma (2023), PTO'niin becerileri gelistiren giiclii bir pedagojik model oldugunu
vurgulamaktadir. Ayrica PTO'niin iiniversite dgrencilerinin 6z yeterlik inanglarini olumlu yonde

gelistirdigini ortaya koyan calismalar da mevcuttur (Bilgin vd., 2015).

Loyens vd. (2023) PTO'niin 6grencilerin analitik diistinme becerilerini gelistirdigini belirtir.
Rezkilaturahmi vd. (2025) proje tabanli 6grenmenin egitim miifredatina entegre edilmesinin, 21.
ylizyillin temel becerilerini gelistirdigini, 6grenci katilmini artirdigini ve farkli 0grenci gruplar
arasindaki basari farklarini azalttigin ifade etmektedir. Chang vd.’e gore (2024) gergek yasam baglam
iceren proje tabanli Ogrenme uygulamalarinin tiniversite 6grencilerinin bilissel, duygusal ve
davranugsal katihmini artirdigini ve 6grenme deneyimini daha anlamli hale getirdigini gostermektedir.
PTO'yii diger dgrenci merkezli pedagojilerden ayiran temel unsur, gercek sorunlara ¢dziim iireten
somut iriinlerin ortaya konmasidir (Helle vd., 2006). Bu siiregte &grenciler bilgi entegrasyonu,
uygulama ve yapilandirma yoluyla is birligi icinde calisirken, 6gretmenler rehberlik ve geri bildirim
saglayan kolaylastirici rol {istlenir. Ogrenci merkezli 6grenme anlayisi 6zerk ve iist diizey dgrenmeyi
desteklemekte, 6grencilerin motivasyonunu artirmakta ve onlarin bilgi {iretmelerini tesvik etmektedir
(Benson & Voller, 1997). Bu yoniiyle PTO, yenilik¢i egitim gereksinimlerini karsilayabilecek giiglii bir
yaklasimdir (Crosling vd., 2015; Demirhan&Demirel, 2016).

Tablo 1. Proje Tabanli Ogrenme ve Elestirel Diisiinme Konulu Arastirmalar (2005-2023)

Arastirma Ogretim Yontem Sonug¢

kademesi

Giiltekin flkokul Deneysel PTO gruplarmin elestirel ~ diisiinme
(2005) diizeyleri geleneksel 6gretim grubuna kiyasla

anlamli bigimde yiiksek bulundu.

Mioduser & Lise Karma Teknoloji entegreli proje stireclerinde
Betzer (2007) Ogrencilerin, elestirel degerlendirmesinde

gelisimler gbzlemlendi.

Strobel & K12 & Metaanaliz PTO'niin uzun siireli bilgi saklama ve iist
van Barneveld Yiiksekogretim diizey diisiinme becerileri (elestirel diisiinme
(2009) dahil)  tizerindeki etkisinin  geleneksel

Ogretimden {istiin oldugu ortaya konuldu.

Inel Ekici & Ortaokul Yar PTO uygulamalarinin elestirel diisiinme

Balim (2010) deneysel tizerindeki etkisi istatistiksel a¢idan anlaml
bulundu, ancak etki biiyiikliigii orta diizeyde
kaldi.

Summers & Ortaokul Yan PTO grubunun elestirel diisiinme puanlar
Dickinson deneysel kontrol grubuna kiyasla anlamh olgiide
(2012) yliksek bulundu.

Essizoglu Tlkokul Yari PTO'niin elestirel ve yaratict diisiinmeyi es
(2013) deneysel zamanl gelistirdigi gozlemlendi.

OJCES, 2026, 4(1), 141-163



Proje Tabanli Ogrenmenin, Ozel Yetenekli 143

Krajcik & Ortaokul Deneysel PTO grubunun elestirel diisiinme puanlar
Shin (2014) geleneksel gruba kiyasla anlamlh diizeyde
yiiksek bulundu.
Han vd. Ortaokul Karma STEM odakli PTO uygulamalarinin analiz
(2015) ve degerlendirme diizeyindeki diistinmeyi
gelistirdigi gozlemlendi.
Larmer vd. Lise&Universite Sistematik PTO'niin Ogrencilerin elestirel diisiinme,
(2015) derleme problem ¢6zme, is birligi ve yaraticilik
becerilerini gelistirdigini vurgulamaktadir.
Kokotsaki K12 Metasentez PTO'niin elestirel diisiinmeye etkisinin
vd. (2016) Ogretmen destegi, proje siiresi ve grup

dinamigine bagh olarak degistigi;
yapilandirma kalitesinin belirleyici oldugu

vurgulandi.
Sahin Ortaokul &lise Yar1 Argumantasyon Tabanli Bilim C)grenme
(2016) deneysel Yaklagimi ve PTO biitiinlesik uygulamasinin

ogrencilerin elestirel diisiinme ve ({istbilis
becerilerinde anlamli artisa yol acti1 saptandi.

Kizkapan & Ortaokul Yar1 PTO'niin hem akademik basar1 hem de
Bektas (2017) deneysel elestirel diisiinme egilimi tizerinde anlaml1 ve
giiclii bir etki yarattig1 gozlemlendi
Rahmawati Ortaokul & Lise Nitel Proje  etkinlikleriyle  zenginlestirilmis
vd. (2021) egitimin Ogrencilerin  elestirel ~diisiinme
puanlarinda anlaml artis gozlemlendi.
Stanley K12 Sistematik PTO'niin bireysel proje ve sorgulamayla
(2021) sentez entegre edilmesinin Ogrencilerin elestirel

diisiinme, analiz ve degerlendirme diizeyinde
belirgin kazanimlar sagladig ortaya konuldu.

Kiling vd. Cesitli  egitim Karma- PTO'niin  fen egitiminde akademik
(2022) kademeleri meta yontem basariya genis diizeyde olumlu etkisi oldugu;
ayrica tutum ve 21. yiizyil becerileri (6zellikle

bilimsel siire¢ ve {ist diizey diisiinme

becerileri) iizerinde pozitif etkiler sagladig:

belirlenmistir.
Ananda vd. Lise Deneysel Dijital araglarla entegre edilmis PTO'niin
(2023) elestirel diisinme {izerindeki etkisinin

geleneksel PTO'ye kiyasla daha giiglii oldugu
saptand.

Tablo 1'de cesitli egitim kademelerinde uygulanan PTO'niin Ogrencilerin elestirel diisiinme
becerilerine etkisinin olumlu oldugunu gosteren bilimsel arastirmalar yer almaktadir. Alanyazindaki
bulgular PTO siireglerinin olumlu etkilerinin oldugunu gostermektedir, ancak 6zel yetenekli 6grenciler

ile yapilan elestirel diisiinme arastirmalarinin sinirl sayida oldugu goriilmektedir.

Milli Egitim Bakanligi, Tiirkiye Yiizyili Maarif Modeli'nde elestirel diisiinme becerilerine sahip
bireylerin yetistirilmesine 6nem vermektedir. Giinlimiizde is birligi yapabilen, olaylara elestirel
yaklasabilen, sorun ¢6zme becerileri gelismis ve kendi 6grenmesinden sorumlu bireylerin yetistirilmesi
bir gereklilik haline gelmistir (MEB, 2025). Ogrencilerin yalnizca bilgi sahibi olmalar1 degil, ayn
zamanda karsilastiklar1 problemleri ¢dzebilmeye yonelik elestirel diisiinme becerisine de sahip olmalar1
gerekmektedir (Snyder & Snyder, 2008).
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Tiirkiye’de 6zel yetenekli 6grencilere Bilim ve Sanat Merkezleri'nde (BILSEM), sunulan etkinlikler
proje tabanli 6grenme esasina gore yiiriitiilmektedir. BILSEM’lerde egitim programimin son agamasi
proje tiretimidir (MEB, 2024). PTO arastirmalarinin en sik olarak iletisim, isbirligi, arastirma, akademik
basari, tiretkenlik verimlilik, yenilik-yaraticilik, motivasyon, diisiinme becerileri, sorumluluk, problem
¢ozme ve tutum gelistirme becerileri kazandirdig: ifade edilmektedir (Uysal, 2021). Ayrica
BILSEM’lerde genel zihinsel yetenek, gorsel sanatlar ve miizik alanlarinda egitim verilmekte;
farklilastirma ve zenginlestirme temelli yontemler uygulanmaktadir (MEB, 2020; Sezginsoy, 2007).
Zhang ve Ma (2023), proje tabanli 6grenmenin geleneksel 6gretim modellerine kiyasla 6grencilerin

0grenme sonuglarini dnemli 6lgiide iyilestirebilecegi sonucuna varmustir.

Ozel yetenekli 6grencilerle gerceklestirilen proje tabanli 6grenme uygulamalarinin, dgrencilerin
gercek yasam problemlerine odaklanmalarini, disiplinler arasi baglantilar kurmalarini ve {ist diizey
diisiinme becerilerini kullanmalarini destekledigi belirlenmistir (Girgin, 2020). Ogrenci merkezli
sorgulamaya dayali 6gretim, {istiin basariya sahip 6grencilerin 6grenimini desteklemede en verimli
uygulamalar arasinda kabul edilmektedir (Borovay vd., 2019). Ozel yetenekli 6grenciler icin gelistirilen
PTO uygulamalarimin 6grencilerin derse yonelik ilgilerini, ozerklik algilarini ve &grenmeye
katihmlarini artirdigi bulunmustur. Arastirmacilar, PTO'niin 6zel yetenekli &grencilerin ihtiyag
duydugu meydan okuma ve bagimsiz 6grenme firsatlarini sunabildigini vurgulamaktadir (Makkonen
vd., 2021). Girgin (2020), PTO'niin &zellikle yetenekli gocuklarmn ihtiyaclarma uygun bir dgretim
yontemi oldugunu belirtmistir. Ozel yetenekli grenciler sorunlara farkli bakis agilarindan ¢dziimler
tiretebilmekte, elestirel diisiinerek uzun siire gorev iizerinde g¢alisabilmektedir (Wu vd., 2015). Bu
nedenle, bilissel, duygusal, davranigssal ve sosyal katilimi gelistiren 6grenme etkinlikleriyle

desteklenmeleri gerekmektedir (Ronksley-Pavia & Neumann, 2020).

PTO iizerine ¢ok sayida galisma bulunmasina karsin, dzel yetenekli lise 6grencileri ve elestirel
diistinme ile ilgili deneysel arastirmalarin smirli oldugu goriilmektedir. PTO; grencileri soru sormaya,
veri toplamaya, analiz etmeye ve kanita dayali argiimanlar olusturmaya tesvik eder; bunlarin timii
elestirel diisiinmenin temel bilesenleridir (English & Kitsantas, 2013; Thomas, 2000). Ogrencilerin
problem belirleme, arastirma sorulari olusturma, veri toplama ve sonuglari degerlendirme
asamalarinda aktif rol almalari, elestirel diisiinme siireglerini dogal olarak desteklemektedir. Bu
nedenle, farkli PTO tasarimlarinin 6zel yetenekli 6grencilerin elestirel diisiinme becerileri tizerindeki

etkisini incelemek, miifredat gelistiriciler ve 6gretmenler agisindan yol gosterici olabilir.

Bu arastirmada, proje tabanli 6grenmenin lise 6grencilerinin elestirel diisiinme becerilerini nasil
etkilediginin incelenmesi amaglanmaktadir. Belirlenen bu temel amag gergevesinde asagidaki soruya

cevap aranmigtir:

Proje tabanli 6grenmenin 6zel yetenekli lise 6grencilerinin elestirel diisiinme becerilerine etkisi var
midir?
Yontem
Arastirma Modeli

Bu ¢alismada, nicel arastirma yontemleri kapsaminda deneysel arastirma desenlerinden tek gruplu 6n
test—son test modeli tercih edilmistir. Deneysel arastirmalar, bagimsiz degisken iizerinde kontrollii
miidahaleler yapilarak bu miidahalenin bagimli degisken {izerindeki etkisini incelemeyi amaglayan

gliclii arastirma desenleridir (Biiyiikoztiirk vd., 2020). Tek gruplu 6n test—son test modelinde, uygulama
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oncesinde katilimcilara 6n test uygulanmakta, ardindan deneysel islem gergeklestirilmekte ve siireg
sonunda ayni 6lgme araciyla son test yapilarak degisim diizeyi degerlendirilmektedir (Karasar, 2019).
Bu model, 6zellikle egitim arastirmalarinda yeni bir 6gretim yontemi, program ya da uygulamanin

etkililigini belirlemede yaygin olarak kullanilmaktadir (Creswell, 2014).

Baska bir ifadeyle, bu desende tek bir calisma grubuna ait 6n test ve son test puanlari karsilastirilarak
gerceklestirilen 6gretim uygulamasinin ilgili degisken tizerindeki degisimi, yonii ve anlamlilig:
incelenmektedir (Erkus, 2009, s. 80). Arastirmada da proje tabanli 6grenme uygulamasinin 6grencilerin
elestirel diisiinme becerileri {izerindeki etkisini belirlemek amaciyla uygulama Oncesi ve sonrasi

Olctimler karsilagtirilmigtir.
Evren ve 6rneklem

Aragtirma, Adana il merkezinde bulunan BILSEM’de yiiriitiilmiistiir. Merkezde 533 lise dgrencisi
bulunmaktadir ve 6rneklem olarak 50 lise 6grencisi proje tabanli 6grenme egitimlerine katilmistir.
Calismada amagcl drnekleme yontemlerinden kolay ulasilabilir durum 6rneklemesi kullanilmistir. S6z
konusu 6rnekleme tiirii sonuglarin genellenebilir olmasi agisindan simirlilik gosterse de arastirmacinin
diger ornekleme yontemlerini kullanma olanaginin bulunmadigi durumlarda arastirmaciya ¢alisma
i¢in uygun ortamlar olusturmaktadir (Yildirim ve Simsek, 2013, 141). Ayn1 zamanda gerekli ortamin
hazirlamasinda kolaylik saglamasi ve etkinliklerin uygulanma siirecinin uzun olmasi ve arastirmacinin
deney grubuna kolay ulagilabilmesi gerekgeleri ile uygulama siireci icin arastirmacinin gorev yaptigi
BILSEM tercih edilmistir. Bununla birlikte katilimcilarin 6n test, son test dl¢iimlerinin yapilmasina ve
derse devam etme sartin1 da yerine getirmesine dikkat edilmistir. Arastirmaya katilan 6grenciler,
BILSEM’e devam eden 9., 10. ve 11. siuf grencileridir. 12. Sinifa devam eden dgrencilerin iiniversite
simav hazirlik siirecinde olmalar1 sebebiyle arastirma siirecine katilamamaislardir. Arastirmada 39 kiz,
11 erkek ogrenci bulunmaktadir. Katilmer dagilimindaki bu farklilik, arastirmanin ytritiildiagi
kurumda goniilli katiim saglayan 6grencilerin mevcut demografik yapisindan kaynaklanmaktadir.
Baska bir ifadeyle, cinsiyet dagilimi arastirmaci tarafindan olusturulmamis; arastirmaya katilmay
kabul eden ve erisilebilen 6grencilerin mevcut yapist 6rnekleme yansimistir. Egitim arastirmalarinda
ozellikle uygun Ornekleme ve goniilliilliik esasina dayali calismalarda benzer dagilimlar
goriilebilmektedir (Biliytikoztiirk vd., 2020), bu durum wulasilabilir orneklem 6zelligi olarak

degerlendirilmektedir (Karasar, 2019). Ogrencilerden 30'u devlet, 20’si 6zel okullara devam etmektedir.
Veri Toplama Araci

Calismada veri toplama araci olarak kullanilan elestirel diisiinme becerileri testi, Orhan ve Ceviker-Ay
(2022) tarafindan gelistirilmistir. KR20 testi giivenirligin .87 oldugunu gostermektedir. Arastirma siireci
baslamadan 6nce yazarlardan testin kullanimi icin yazili izin alinmistir. Test, proje tabanli 6grenme
uygulamalar1 6ncesinde On test niteliginde, 6gretim sonrasinda son test niteliginde uygulanmistir. 51
maddeden olusan testte 5 alt boyut, ¢ikarsama (10 madde), karsit goriislerin degerlendirilmesi (8
madde), tiimdengelim (11 madde), varsayimlarin farkina varma (12 madde) ve yorumlama (10 madde)

bulunmaktadir. Testte dogru yanlis sorular: ve ¢oktan se¢meli sorular bulunmaktadir.
Verilerin Toplanmasi
Arastirma uygulama siireci 6 haftalik bir donemi kapsamaktadir ve 50 6grenci ile yiiriitiilmiistiir.

Proje sorusu belirleme: Ogrenciler 6-7 kisiden olusan 8 gruba ayrilmiglardir. {lgi alanlarina uygun

bir sekilde her grup bir sorun tespit ederek arastirma sorusu belirlemislerdir. Belirlenen aragtirma
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sorular1 ¢evre, mimari tasarim, havacilik ve uzay, teknolojik tasarim, dogal afetler temalarindan

olusmustur.
1.  Grup arastirma konusu: Akilli sulama sistemleri
2. Grup arastirma konusu: Depremlerin erken tespitine yonelik teknolojik bir arag gelistirme
3. Grup arastirma konusu: Uzay roketlerinin tasarimi
4.  Grup arastirma konusu: Depreme dayanikli bina tasarimi
5. Grup arastirma konusu: Akilli ¢6p kutular:
6.  Grup arastirma konusu: Isitme kaybinin 6nlenmesine yonelik nanoteknolojik araglar
7. Grup arastirma konusu: Su tagkinlarinin 6nlenmesi
8.  Grup arastirma konusu: Orman yanginlarinin énlenmesi

Planlama: Bu asamada, dgrenciler calisma takvimi hazirlamistir. 6 hafta boyunca hangi giin ve
saatlerde toplanacaklarini grup olarak tespit etmislerdir. Her hafta iki saat bulusarak, toplamda 12

saatlik bir plan yapmuistir.

Programlama: Arastirma sorularina cevap bulabilmek amaciyla 6grenciler bilgi toplama, toplanan
bilgileri degerlendirme, arastirma raporu hazirlama, calismalar1 diger gruplarla tartisma, bulgu ve
sonuglar1 elektronik ortama aktarma, poster haline getirme, sunum hazirlama asamalarindan

olusmaktadar.

Sunum hazirlama ve sunum yapma: Her bir grup poster sunumu ya da 15’er dakikalik s6zlii sunum
yapmuislardir. S6zlii sunumlar aynmi zamanda yazili olarak da grup tiyeleriyle ve farkli gruplarla

paylasilmistir.

Degerlendirme: Her grup, arastirdiklar: proje konulari ile ilgili degerlendirme asamalarin siireg ve
iirtin degerlendirme olarak planlamislardir. Siire¢ degerlendirmede, 6grenciler kendilerini ve grup
arkadaglarin;; ogretmenler ogrencileri, degerlendirme formu ile degerlendirmistir. Uriin

Degerlendirmede ise, 6gretmenler her bir takimin tiriiniinii degerlendirme formu ile degerlendirmistir.
Verilerin Analizi

Verilerin normal dagilim gosterip gostermedigini anlamak amaciyla normallik testi yapilmustir.
Normallik testi i¢cin Shapiro Wilk testi tercih edilmistir. Shapiro-Wilk Testi daha biiyiik 6rneklemlerde
de kullanilabilmesine ragmen, kiiciik orneklem boyutlar1 (< 50 6rnek) i¢in daha uygundur Yapilan
Shapiro-Wilk testine gore p degeri .06 bulunmustur, bu sonug verilerin normal dagilim gosterdigini
ortaya koymustur. P degeri (significance) (p > 0.05) ise verilerin normal dagilim gosterdigi anlamina
gelmektedir. Verilerin normal dagildig: kabul edildigi icin parametrik testler kullanilabilir (Mishra
et al, 2019). Bu baglamda yapilan Shapiro Wilk testi sonuglarina gore verilerin normal dagilim

gosterdigi goriilmiis ve bagimli rneklemler t testi kullanilmigtir.

Bulgular

Bu boliimde, katiimcilarin 6n test ve son test puanlari arasindaki farkliliklar: incelemek igin yapilan
analizlerin sonugclari sunulmaktadir. Bulgular, tamimlayici istatistikler ve bagimli 6rneklem t-testi

sonuglari verilmistir. Bagiml 6rneklem T-Test sonuglar: Tablo 2 de verilmistir.
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Tablo 2. Bagimli Orneklem T-Test Sonuclart

Elestirel X SS t p n
Diistinme Testi
On-test 45,72 2,61 123,44
,001* 50
Son Test 47,62 1,89 177,78

Tablo 2’de goriildiigii gibi elestirel diisiinme test sonuglarinda, 6ntest ve son test sonrasinda anlamh
diizeyde farklilik tespit edilmistir. Proje tabanli 6grenmenin, elestirel diisiinme becerileri iizerinde etkisi

pozitif yénde ve anlamli diizeydedir.

Tartisma, Sonug ve Oneriler

Yapilan bu arastirma sonucunda proje tabanli 6grenme, 6zel yetenekli lise 6grencilerinin elestirel
diisiinme becerilerine olumlu etkisinin oldugu tespit edilmistir. Barron ve Darling-Hammond (2008),
gercek diinya sorunlarini ¢6zmek igin proje odakli ¢calismalarla kalici 6grenmenin gerceklestigini ve
ogrencilerin karmasik gorevlerde daha iyi performans gosterdiklerini belirtmislerdir. Ayrica, bu bulgu,
o0grenci merkezli, sorgulamaya dayali 6gretim yaklasimlarmnin geleneksel, ders anlatimima dayal
modellere gore elestirel diistinmeyi daha etkili bir sekilde gelistirdigini gosteren giderek artan bir
aragtirma grubuyla da 6rtiismektedir. Ornegin, problem ve proje tabanl grenme ortamlarinin elestirel,

iist diizey ve analitik diisiinmeyi destekledigi tespit edilmistir (Loyens et al., 2023).

Deneysel ¢alismalar ve meta-analitik arastirmalardan elde edilen kanitlar, proje tabanli 6grenmenin
egitim seviyeleri genelinde 6grencilerin elestirel diistinme becerileri iizerinde olumlu bir etkiye sahip
oldugunu tutarl bir sekilde gostermektedir. Cesitli yar1 deneysel ve karsilastirmali calismalar, PTO ile
ogrencilerin, geleneksel 6gretim ortamlarindaki akranlarina kiyasla elestirel diisiinme, analiz, hipotez
test etme ve problem ¢6zme becerilerinde 6nemli olglide daha biiylik kazanimlar sergiledigini
gostermistir (Elfeky vd., 2025). Genellikle ileri diizey muhakeme becerilerine sahip olan 6zel yetenekli
ogrenciler, ezberciligin otesine gegen ve derin bilissel katilimi tesvik eden PTO gibi &gretim
modellerinden faydalanirlar (VanTassel-Baska&Brown, 2007). Herndndez-Ramos ve De La Paz (2009),
proje tabanli 6grenme kosullarindaki 6grencilerin, kontrol okullarindaki dgrencilere kiyasla igerik
bilgisi Ol¢iimlerinde 6nemli iyilesmeler ve tarihsel diisiinme becerilerinde gelisme gosterdiklerini
bulmuslardir. Ayrica, is birligine dayali proje calismalari, 6grencilerin akran geri bildirimleri sayesinde
kendi diistincelerini sorgulamalarini ve bunlar1 desteklemelerini miimkiin kilmaktadir (Hmelo-Silver,
2004; Kokotsaki vd., 2016). Zhang ve Ma (2023) arastirmasinda su sonuglara ulagmistir: PTO genellikle
gercek hayattaki sorunlara yoneliktir ve Ogrencilerin bilgi ve becerilerini sorunlar1 ¢dzmek igin
uygulamalarimi gerektirir; yonlendirici sorular 6grencilerin 6grenmeye olan ilgisini artirir; birden fazla
disiplinin bilgi ve becerilerini biitiinlestirir, teorik bilgiyi pratikle harmanlar ve 6grencilerin yaratici
diistinme becerilerini ve kapsamli uygulama becerilerini gelistirir; projelerin uygulanmasi siirecinde,
grup tiyeleri isi boliisiir ve sorunlar belirlemek igin igbirligi yaparlar. Proje tamamlanip sunulduktan
sonra, Ogretmen zamaninda geri bildirim ve degerlendirme yaparak ogrencilerin proje tabanh

o0grenmeye yonelik tutumlarin etkiler ve 6grenme etkisini artirir.
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Karma yontemli arastirmalarda da benzer sonuglar elde edilmistir. Bu arastirmalar, probleme dayal
O0grenmenin Ogrencileri 6grenme siiregleri iizerine diisiinmeye yonlendirerek yansitici diistinmeyi ve
st biligsel farkindaligr gelistirdigini; bunun da elestirel diisiinme ve problem ¢6zme becerilerinin
gliclenmesine katki sagladigini gostermektedir (Si, 2018; Yuni et al., 2021; Mohamed et al., 2025). Khoso
ve Sahito (2025) PTO grubundaki &grencilerin bilgiyi elestirel olarak degerlendirme, karmasik sorunlari
¢ozme ve is birligi yapma becerilerinde biiyiik gelismeler sergiledigi goriilmiistiir. Deneysel PTO
gruplarindaki o6grenciler, test sonrasi elestirel diisiinme degerlendirmelerinde kontrol gruplarindan
genellikle daha iyi performans gosterir. Bu durum otantik, proje odakli gorevlere katihmin {ist diizey
bilissel becerileri giiclendirdigini gostermektedir. Bell (2010) yaptigi arastirmada bu sonuglar:
dogrulamaktadir. PTO, 6grencilere proje konulari, arastirma yontemleri ve iiriinler konusunda karar
verme firsatlar1 sunar. Bu 6zerklik diizeyi, 6z diizenleme, iistbilis ve entelektiiel sorumluluk gibi ileri
diizey elestirel diisiinmeyle yakindan iliskili becerileri tesvik eder (Zimmerman, 2002). Bu ¢alismanin
sonuglari, proje tabanli 6grenmenin ortadgretim baglaminda elestirel diisiinme becerilerini olumlu
yonde etkiledigini gosteren onceki arastirmalarla tutarhidir (Krajcik & Blumenfeld, 2006; Walker &
Leary, 2009).

Yapilan arastirmalar, proje tabanli O6grenmenin oOgrencilerin elestirel diisiinme becerilerini
gelistirmek icin etkili bir pedagojik yontem oldugu sonucunu desteklemektedir. Gergekgi sorgulama,
stirekli problem ¢6zme ve isbirlik¢i sorgulamaya verdigi onem, yapilandirmaci ve deneyimsel 6grenme
teorileriyle uyumlu olmakla kalmayip, akademik basar1 ve gercek diinya problemlerini ¢6zme igin

gerekli olan bilissel becerilerde 6l¢tiilebilir kazanimlara da doniismektedir.

Arastirma sonuglari, problem tabanli 6grenmenin, 6zel yetenekli lise 6grencilerin elestirel diisiinme
gelisimini destekledigini gostermektedir. Proje Tabanli Ogrenme, 6zel yetenekli lise dgrencilerinin
elestirel diisiinme becerilerini gelistiren bir 6grenme yontemidir. Ogrencilerin en fazla tiimden gelim
ve kargit goriislerin degerlendirilmesi alt boyutunda gelisim gosterdigi tespit edilmistir. Genel olarak,
elde edilen veriler proje tabanli 6grenme stratejisinin, 6zel yetenekli 6grencilerin elestirel diisiinme
yeteneklerinin cesitli alt boyutlarinda olumlu ve tutarl bir etki yarattigini gostermektedir. Ozellikle
hatali cevaplarin azalmasi, Ogrencilerin karmasik diisiinme siireglerini daha etkin bir sekilde
kullandiklarin ve elestirel diisiinmeye dayali basarilarinin arttigini ortaya koymaktadir. Bu sonuglar,
proje tabanli 6grenmenin 6zel yetenekli 6grenciler icin uygun ve etkili bir egitim metodu oldugunu
desteklemektedir. PTO'niin sorgulama ve aragtirmaya verilen Onemi artirarak, 6zel yetenekli

ogrencilerin biligsel gelisimlerine katkida bulunmaktadir.

Proje tabanli 6grenme, lise ogrencilerinde elestirel diisiinmeyi gelistirme konusunda onemli bir
potansiyele sahiptir ve ortaya ¢ikan kanitlar, 6zel yetenekli 6grenciler icin de benzer bir sonug ortaya

koymaktadir. Bu sonucu saglamlastirmak i¢in asagidaki dnerilerde bulunulabilir:
Arastirmacilara yonelik oneriler:
*  Gelecekteki arastirmalar, 6zel yetenekli 6grencilere odaklanan yari deneysel veya deneysel

tasarimlar benimsemeli, elestirel diisiinmenin gegerli 6lciimlerini kullanmali ve proje tasarim ozellikleri

ve dgretmen kolaylastirma uygulamalar: gibi diizenleyici faktorleri incelemelidir.

e Boylamsal calismalar, proje tabanli 6grenmenin 6zel yetenekli 6grencilerin bilissel gelisimi

tizerindeki uzun vadeli etkisini aydinlatabilir.

OJCES, 2026, 4(1), 141-163



Proje Tabanli Ogrenmenin, Ozel Yetenekli 149

e Ogzel yetenekli lise 6grencileri, lise diizeyinde proje programina devam etmektedirler. Bu
doénemde, lise 6grencilerinin demografik 6zelliklerinin (aile gelir durumu, egitim diizeyi, gevre, egitsel

imkanlar vb.), elestirel diisiinme becerilerine etkisi incelenebilir.

e  Farkli yontemlerin (nitel, karma vb.), deney ve kontrol gruplarinin dahil edildigi arastirmalar
ylriitiilebilir.
¢ Orta 6gretim genel miidiirliigiine bagh okullarda 6grenim goren d6grencilerin katilimei oldugu

arastirmalar yiiriitiilebilir.
Egitimcilere yonelik oneriler:

Proje temelli 6grenme siirecinde, elestirel diisiinme becerilerinin gelisimini desteklemek amaciyla
acik uclu sorular, arastirma temelli gorevler ve iist diizey diisiinme becerilerine yonelik etkinlikler ders
siireclerine entegre edilebilir. Bilim ve Sanat Merkezleri ile 6rgiin egitim kurumlarinda gorev yapan
Ogretmenler, proje tabanli 6grenme ve elestirel diisiinme becerilerinin 6gretimi konusunda hizmet ici
egitimlere katilabilir. Ogrencilerin proje caligmalarini okul dis1 8grenme ortamlars, iiniversiteler, bilim
merkezleri ve yerel paydaslarla iliskilendirmeleri desteklenerek elestirel diisiinmenin ger¢ek yasam

baglamlarinda kullanim tesvik edilebilir.
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Introduction

Contemporary education systems are expected not only to ensure that students acquire knowledge, but
also to develop 2lst-century skills such as critical thinking, problem-solving, creativity, and
collaboration (OECD, 2024; UNESCO, 2024). Project-based learning (PBL) is an active instructional
approach that is student-centered and characterized by student autonomy, constructive inquiry, goal-
setting, collaboration, communication, and reflection within real-world applications (Kokotsaki et al.,
2016). PBL is defined as an inquiry-based instructional method that engages students in knowledge
construction by encouraging them to undertake meaningful projects and develop real-world products
(Krajcik & Shin, 2014). Zhang and Ma's (2023) seminal work underscores the efficacy of Problem-Based
Learning (PBL) as a robust pedagogical model, emphasizing its capacity to facilitate skill development.
In addition, research has demonstrated that PBL positively enhances the self-efficacy beliefs of

university students (Bilgin et al., 2015).

Loyens et al. (2023) posit that Problem-Based Learning (PBL) fosters students' analytical thinking
skills. Rezkilaturahmi et al. (2025) posit that the integration of PBL into the educational curriculum
fosters the development of 2Ist-century skills, enhances student engagement, and mitigates
achievement gaps among diverse student populations. According to Chang et al. (2024), the
implementation of Problem-Based Learning (PBL) in academic settings, incorporating real-life contexts,
has been shown to enhance university students' cognitive, affective, and behavioral engagement,
thereby providing a more meaningful learning experience. The fundamental distinction between PBL
and other student-centered pedagogies lies in the generation of outputs that yield solutions to authentic
problems (Helle et al., 2006). Throughout this process, students engage in collaborative work involving
knowledge integration, application, and construction, while teachers assume a facilitating role by
providing guidance and feedback. A student-centered learning orientation has been demonstrated to
support autonomous and higher-order learning, increase student motivation, and encourage
knowledge generation (Benson & Voller, 1997). In this regard, PBL has been demonstrated to be a robust
approach capable of meeting the demands of innovative education (Crosling et al., 2015; Demirhan &
Demirel, 2016).

Table 1. Research on PBL and Critical Thinking (2005-2023)

Research Education level Method Conclusion

Giltekin Primary School Experimental ~ Critical thinking levels of PBL groups were

(2005) found to be significantly higher compared to
the traditional instruction group.

Mioduser & High School Mixed Improvements were observed in students'

Betzer (2007) critical evaluation within technology-
integrated project processes.

Strobel & van K12 & Higher Meta-analysis ~ PBL was found to be superior to traditional

Barneveld education instruction in terms of its effects on long-term

(2009) knowledge retention and higher-order
thinking skills, including critical thinking.

Inel Ekici & Secondary school Quasi- The effect of PBL implementations on critical

Balim (2010) experimental thinking was found to be statistically
significant; however, the effect size remained
moderate.

Summers & Secondary school Quasi- Critical thinking scores of the PBL group

Dickinson experimental were found to be significantly higher

(2012) compared to the control group.
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Essizoglu Primary School Quasi- PBL was observed to simultaneously enhance
(2013) experimental  both critical and creative thinking.

Krajcik & Shin ~ Secondary school Experimental ~ Critical thinking scores of the PBL group

(2014) were found to be significantly higher
compared to the traditional instruction group.

Han vd. (2015)  Secondary school Mixed STEM-focused PBL implementations were
observed to enhance analysis- and evaluation-
level thinking.

Larmer vd. High School Systematic Emphasized that PBL enhances students'

(2015) &University Review critical thinking, problem-solving,
collaboration, and creativity skills.

Kokotsaki vd. K12 Meta-synthesis The effect of PBL on critical thinking was

(2016) found to vary depending on teacher support,
project duration, and group dynamics, with
the quality of scaffolding identified as a
determining factor.

Sahin (2016) Secondary school Quasi- The integrated implementation of the

&High school experimental ~ Argument-Based Science Learning Approach

and PBL was found to lead to significant
gains in students' critical thinking and
metacognitive skills.

Kizkapan & Secondary school Quasi- PBL was observed to produce a significant

Bektas (2017) experimental and strong effect on both academic
achievement and critical thinking disposition.

Rahmawati Secondary school Qualitative Instruction enriched with project-based

vd. (2021) &High school activities resulted in a significant increase in
students' critical thinking scores.

Stanley (2021) K12 Systematic Integrating PBL with individual projects and

Synthesis inquiry was found to yield notable gains in

students' critical thinking, analysis, and
evaluation level.

Kiling vd. Various Education =~ Mixed-meta PBL was found to have a broadly positive

(2022) Levels Method effect on academic achievement in science
education, while also producing positive
effects on attitudes and 21st-century skills,
particularly scientific process skills and
higher-order thinking skills.

Ananda vd. High school Experimental =~ The effect of PBL integrated with digital tools

(2023) on critical thinking was found to be stronger

compared to traditional PBL.

As demonstrated in Table 1, a multitude of scientific studies have shown that the implementation of

PBL across various educational levels has a positive effect on students' critical thinking skills. While

extant literature suggests that PBL processes yield favorable outcomes, there appears to be a paucity of

studies on critical thinking conducted with gifted students.

The Ministry of National Education places significant emphasis on cultivating individuals who are

adept in critical thinking skills within the context of the Tiirkiye Century Education Model. In the

contemporary era, the cultivation of individuals who are capable of collaboration, who approach events

critically, who possess well-developed problem-solving skills, and who take responsibility for their own

learning has become imperative (Ministry of National Education [MoNE], 2025). Students are required
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not only to possess knowledge, but also to develop critical thinking skills that enable them to address

and resolve the problems they encounter (Snyder & Snyder, 2008).

In Turkey, the activities offered to gifted students at Science and Art Centers (SACs) are carried out
in accordance with the principles of PBL. The culminating phase of the educational program at SACs
entails project production. (MoNE, 2024). PBL research has repeatedly demonstrated that it fosters a
range of skills, including communication, collaboration, inquiry, academic achievement, productivity
and efficiency, innovation and creativity, motivation, thinking skills, responsibility, problem-solving,
and attitude development (Uysal, 2021). Furthermore, the Specialized Arts Centers (SACs) offer
instruction in the domains of general intellectual ability, visual arts, and music, employing
differentiation- and enrichment-based methodologies (MoNE, 2020; Sezginsoy, 2007). Zhang and Ma's
(2023) findings indicate that Problem-Based Learning (PBL) has the potential to enhance students'

learning outcomes to a considerable extent when compared to conventional instructional models.

It has been determined that PBL implementations conducted with gifted students support their
ability to focus on real-life problems, establish interdisciplinary connections, and employ higher-order
thinking skills (Girgin, 2020). As Borovay et al. (2019) have demonstrated, student-centered, inquiry-
based instruction is widely recognized as one of the most effective practices for supporting the learning
of high-achieving students. PBL implementations designed for gifted students have been found to
enhance students' interest in the subject matter, their sense of autonomy, and their engagement in
learning. Researchers emphasize that PBL can provide the challenge and independent learning
opportunities that gifted students require (Makkonen et al., 2021). Girgin (2020) posited that PBL is a
particularly suitable instructional method for meeting the needs of gifted children. Gifted students have
the capacity to generate solutions to problems from multiple perspectives and can engage in sustained
task-focused work through critical thinking (Wu et al., 2015). Consequently, it is imperative to
implement learning activities that promote cognitive, affective, behavioral, and social engagement
(Ronksley-Pavia & Neumann, 2020).

Despite the prevalence of research on PBL, experimental studies focusing on gifted high school
students and critical thinking appear to be limited. Problem-Based Learning (PBL) is a pedagogical
approach that fosters students' ability to engage in critical thinking by encouraging the formulation of
questions, the collection of data, the execution of analyses, and the development of arguments that are
substantiated by evidence (English & Kitsantas, 2013; Thomas, 2000). The active involvement of
students in the various stages of the research process, including problem identification, formulation of
research questions, data collection, and evaluation of outcomes, fosters critical thinking processes.
Consequently, an examination of the effects of varying PBL designs on the critical thinking skills of

gifted students may offer valuable guidance for curriculum developers and practitioners.

The present study aims to investigate how PBL affects the critical thinking skills of gifted high school
students. Within the framework of this primary objective, the following research question was

investigated:

e  Does PBL have a significant effect on the critical thinking skills of gifted high school students?
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Method
Research Model

In this study, a single-group pretest—posttest design, which is one of the experimental research designs
within the scope of quantitative research methods, was employed. Experimental research designs are
robust methodological frameworks that aim to examine the effect of controlled interventions on a
dependent variable by manipulating an independent variable (Biiyiikoztiirk et al., 2020). In the single-
group pretest—posttest design, participants are administered a pretest prior to the intervention, followed
by the experimental treatment, and subsequently a posttest is conducted using the same measurement
instrument to assess the degree of change (Karasar, 2019). This design has been extensively employed
in the domain of educational research, particularly for the purpose of assessing the efficacy of novel

instructional methodologies, programs, or interventions (Creswell, 2014).

In other words, this design involves comparing the pretest and posttest scores of a single study group
in order to examine the magnitude, direction, and statistical significance of the change produced by the
instructional intervention on the relevant variable (Erkus, 2009, p. 80). Accordingly, in the present study,
pre- and post-intervention measurements were compared to determine the effect of the PBL

implementation on students' critical thinking skills.
Population and Sample

The study was conducted at a SAC located in the central district of Adana province. The center currently
serves 533 high school students, 50 of whom participated in the PBL instruction as the study sample.
Convenience sampling, a form of purposive sampling, was employed in the study. Despite its
limitations regarding the generalizability of findings, this sampling method provides researchers with
suitable conditions for conducting studies in situations where alternative sampling methods are not
feasible (Yildirim & Simsek, 2013, p. 141). The selection of the SAC as the implementation site was
predicated on three factors: its capacity to facilitate the establishment of the requisite environment, the
protracted nature of the implementation process, and the researcher's ready access to the experimental
group. Furthermore, meticulous attention was devoted to ensuring that participants completed both the

pretest and posttest measurements and fulfilled the course attendance requirement.

The participants of the study were students in the 9th, 10th, and 11th grades enrolled at SAC. The
participation of twelfth-grade students in the research process was precluded by their engagement in
university entrance examination preparation. The study's participants included 39 female and 11 male
students. This discrepancy in participant distribution is indicative of the existing demographic
composition of students who volunteered to participate at the institution where the research was
conducted. In other words, the gender distribution was not determined by the researcher; rather, it
reflected the existing profile of students who consented to participate and were accessible. Analogous
distributions have been documented in the domain of educational research, particularly in studies
employing convenience sampling and voluntary participation (Biiyiikoztiirk et al, 2020). This
phenomenon is attributed to the characteristic nature of accessible sampling (Karasar, 2019). Of the

students, 30 attend public schools and 20 attend private schools.
Data Collection Tool

The critical thinking skills test employed as the data collection instrument in this study was developed
by Orhan and Ceviker-Ay (2022). The KR-20 reliability coefficient of the test was reported as .87. Prior
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to the initiation of the research process, written permission was obtained from the authors for the
utilization of the test. The test was administered in two stages: initially as a pretest before the
implementation of the PBL, and subsequently as a posttest upon completion of the instruction. The test
is composed of 51 items, which are divided into five sub-dimensions: inference (10 items), evaluation of
counterarguments (8 items), deduction (11 items), recognition of assumptions (12 items), and
interpretation (10 items). The examination comprises both true-false questions and multiple-choice

items.
Data Collection Process
The research implementation process spanned a six-week period and was conducted with 50 students.

Project Question Identification: Students were divided into 8 groups of 6—7 members. Each group
identified a problem relevant to their areas of interest and formulated a research question accordingly.
The research questions that were identified encompassed the themes of environment, architectural

design, aviation and space, technological design, and natural disasters.
1. Group research topic: Smart irrigation systems
2. Group research topic: Developing a technological tool for the early detection of earthquakes
3. Group research topic: Design of space rockets
4. Group research topic: Earthquake-resistant building design
5. Group research topic: Smart waste bins
6. Group research topic: Nanotechnological tools for the prevention of hearing loss
7. Group research topic: Prevention of water flooding

8. Group research topic: Prevention of forest fires

Planning: At this stage, students prepared a work schedule. The determination of days and times for
group convening was made collectively by each group over the course of the six-week period. Groups

convened for a duration of two hours on a weekly basis, culminating in a total plan of 12 hours.

Scheduling: In order to find answers to their research questions, students engaged in the following
stages: collecting information, evaluating the collected information, preparing a research report,
discussing their work with other groups, transferring findings and results to a digital environment,

converting them into a poster format, and preparing a presentation.

Preparation and Delivery of Presentations: Each group was tasked with delivering either a poster
presentation or a 15-minute oral presentation. The oral presentations were also disseminated in written

form to group members and other groups.

Evaluation: Each group meticulously planned the evaluation stages related to their respective project
topics in the form of both process evaluation and product evaluation. In the process evaluation, students
appraised themselves and their peers, while teachers evaluated students using an assessment form. In

the subsequent product evaluation, the teachers assessed each team's output using an evaluation form.
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Data Analysis

A normality test was conducted to ascertain whether the data followed a normal distribution. The
Shapiro-Wilk test was selected for this purpose due to its superiority in detecting outliers and assessing
data distribution. While the Shapiro-Wilk test can be applied to larger sample sizes, it is more
appropriate for smaller sample sizes (n < 50). The Shapiro-Wilk test yielded a p-value of .06, indicating
that the data were normally distributed. A significance value of p > .05 indicates that the data conform
to a normal distribution. Given the acceptance of the data as normally distributed, the employment of
parametric tests was deemed appropriate (Mishra et al., 2019). Consequently, in accordance with the
outcomes of the Shapiro-Wilk test, which confirmed normal distribution, a paired samples t-test was

utilized.

Findings

This section presents the results of the analyses conducted to examine the differences between
participants' pretest and posttest scores. The findings are reported in terms of descriptive statistics and

paired samples t-test results. The paired samples t-test results are presented in Table 2.

Table 2. Paired Samples T-Test Results

Critical X SS t p n
Thinking Skill
test
Pre-test 45,72 2,61 123,44
,001* 50
Post-test 47,62 1,89 177,78

As shown in Table 2, a statistically significant difference was determined in the critical thinking test
results between the pretest and posttest scores. The effect of PBL on critical thinking skills was found to

be both positive in direction and statistically significant.

Discussion, Conclusion and Recommendations

The findings of the present study indicate that PBL has a positive effect on the critical thinking skills of
gifted high school students. As Barron and Darling-Hammond (2008) have observed, projects that are
focused on solving real-world problems have been shown to facilitate lasting learning and enable
students to perform better on complex tasks. This finding aligns with a mounting body of research that
demonstrates the efficacy of student-centered, inquiry-based instructional approaches in fostering
critical thinking, in comparison to conventional, lecture-based models. For instance, a study by Loyens

et al. (2023) found that PBL environments support critical, higher-order, and analytical thinking.

A substantial body of evidence from experimental studies and meta-analytic research consistently
indicates that PBL has a positive effect on students' critical thinking skills across educational levels. A
substantial body of quasi-experimental and comparative studies has demonstrated that students in
Problem-Based Learning (PBL) settings exhibit significantly greater gains in critical thinking, analysis,
hypothesis testing, and problem-solving compared to their peers in traditional instructional settings
(Elfeky et al., 2025). Gifted students, who typically possess advanced reasoning abilities, benefit from
instructional models such as PBL that extend beyond rote memorization and promote deep cognitive
engagement (VanTassel-Baska & Brown, 2007). Hernandez-Ramos and De La Paz (2009) found that

students in PBL conditions demonstrated significant improvements in content knowledge measures
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and gains in historical thinking skills compared to students in control schools. Furthermore,
collaborative project work enables students to interrogate and substantiate their own thinking through
peer feedback (Hmelo-Silver, 2004; Kokotsaki et al., 2016).

Zhang and Ma (2023) arrived at the following conclusions: Problem-Based Learning (PBL) is a
pedagogical approach that is oriented towards real-life problems and requires students to apply their
knowledge and skills to solve them. Driving questions are used to enhance students' interest in learning.
PBL integrates the knowledge and skills of multiple disciplines, blending theoretical knowledge with
practice and developing students' creative thinking and comprehensive application abilities. During the
implementation of projects, group members divide responsibilities and collaborate to identify problems.
Upon completion and presentation of the project, the instructor provides timely feedback and
evaluation, thereby influencing students' attitudes toward PBL and enhancing the overall learning
effect.

Consistent findings have been obtained in mixed-methods research. The extant literature suggests
that problem-based learning fosters reflective thinking and metacognitive awareness by prompting
students to consider their own learning processes. This, in turn, has the potential to enhance critical
thinking and problem-solving skills (Si, 2018; Yuni et al., 2021; Mohamed et al., 2025). In their 2025
study, Khoso and Sahito (2025) found that students in the Problem-Based Learning (PBL) group
demonstrated significant advancements in their capacity to critically evaluate information, solve
complex problems, and collaborate effectively. Preliminary findings suggest that students in
experimental Problem-Based Learning (PBL) groups demonstrate superior performance in post-
intervention critical thinking assessments when compared to control groups. This observation indicates
that engagement in authentic, project-oriented tasks has the potential to enhance higher-order cognitive
skills. The validity of these findings is further substantiated by Bell (2010), who provides corroborating
evidence in their research. PBL provides students with opportunities to make decisions regarding
project topics, research methods, and products. This degree of autonomy has been shown to cultivate
competencies that are intimately linked with advanced critical thinking, including self-regulation,
metacognition, and intellectual responsibility (Zimmerman, 2002). The present study's findings align
with prior research, which has demonstrated that PBL positively influences critical thinking skills in
secondary school contexts (Krajcik & Blumenfeld, 2006; Walker & Leary, 2009).

The extant research supports the conclusion that PBL is an effective pedagogical method for
developing students' critical thinking skills. The program's emphasis on authentic inquiry, sustained
problem-solving, and collaborative investigation aligns with constructivist and experiential learning
theories. Furthermore, this emphasis results in measurable gains in the cognitive skills required for

academic achievement and the resolution of real-world problems.

The findings of the study indicate that project-based learning supports the critical thinking
development of gifted high school students. Problem-Based Learning (PBL) is a pedagogical approach
that fosters the development of critical thinking skills in gifted high school students. The students
exhibited the most significant enhancement in the sub-dimensions of deduction and evaluation of
counterarguments. The findings of this study indicate that the project-based learning strategy produces
a positive and consistent effect across various sub-dimensions of gifted students' critical thinking
abilities. Specifically, the decline in erroneous responses suggests that students have employed more
sophisticated cognitive processes and have demonstrated an enhancement in critical thinking-based

achievements. The findings of this study lend support to the conclusion that PBL is an appropriate and
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effective instructional method for gifted students. The cognitive development of gifted students is

enhanced by the emphasis placed on inquiry and investigation in PBL.

PBL has been demonstrated to have the capacity to cultivate critical thinking skills among high
school students, and emerging evidence suggests that this efficacy extends to gifted students as
well. In order to solidify this outcome, the following recommendations are hereby proposed:
A set of recommendations for researchers is presented herewith.

In the future, research endeavors pertaining to gifted students should be guided by quasi-
experimental or experimental designs. Such designs should prioritize the utilization of valid
measures of critical thinking and the examination of moderating factors, including project
design features and teacher facilitation practices.

The potential value of longitudinal studies in elucidating the long-term effects of PBL on the
cognitive development of gifted students is a subject meriting further consideration.

During this period, gifted high school students will continue to participate in the high school
project program. Consequently, the present study will examine the effects of the demographic
characteristics of gifted high school students (i.e., family income level, educational background,
environment, and educational opportunities) on their critical thinking skills.

A variety of studies may be conducted, incorporating diverse methodological approaches,
including but not limited to qualitative, mixed-methods, and other relevant methods. These
studies may include both experimental and control groups, depending on the specific research
design.

Research involving students enrolled in schools that are affiliated with the Directorate General
of Secondary Education is permissible.

A set of recommendations for educators.

In the context of the PBL process, there is a potential for the integration of open-ended inquiries,
inquiry-based tasks, and activities that are designed to target higher-order thinking skills. These
elements can be incorporated into instructional processes with the objective of providing
support for the development of critical thinking skills.

Teachers employed at Science and Art Centers and formal educational institutions are eligible
to participate in in-service training programs on PBL and the pedagogy of critical thinking.

It is recommended that students establish connections between their academic projects and
learning environments beyond the traditional school setting. These connections may be
established with institutions such as universities, science centers, and local stakeholders. By

doing so, students will be encouraged to apply critical thinking skills in real-life contexts.
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