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Oz
Giris: Modern yagamin her alaninda karmasik ve zorlayici problemleri etkili sekilde ¢6zmek ve bu siirecte isbirligi
yapmak son yillarda 6n plana ¢ikmistir. Bu g¢aligmanin amaci problem ¢ozmeye dayali farklilagtirilmis fen

programi araciligtyla 6zel yetenekli ortaokul Ogrencilerinin problem ¢dzme ve isbirlikli ¢alisma becerilerini
gelistirmektir.

Yontem: Caligmanin deseni eylem arastirmasidir. Calismanin katilimcilart 12 6zel yetenekli yedinci sinif (11-12
yas) 6grencileri ve aragtirmact 6gretmendir. Probleme dayali farklilagtirilmig fen 6gretim modiilii aragtirmacilar
tarafindan hazirlanmistir ve 14 hafta boyunca katilimeilara uygulanmistir. Calismada nitel ve nicel veri toplama
araglar1 kullanilmistir. Problem ¢6zme becerisindeki gelisimi ortaya koymak amaciyla Problem Cozme Becerisi
Soru Formu ve &grenci giinliikleri kullanilmistir. Isbirlikli calisma becerisindeki gelisimi ortaya koymak amaciyla
Isbirligi Siireci Olgegi ve 6grenci giinliiklerinden veri toplanmustir. Nicel verilerin analizinde betimsel istatistik ve
Wilcoxon Isaretli Siralar Testi, nitel verilerin analizinde tematik analiz kullanilmustir.

Bulgular: Arastirmanin nitel ve nicel bulgulari, probleme dayal farklilastirilmis fen 6gretim modiiliiniin 6zel
yetenekli 6grencilerin igbirlikli caligma ve problem ¢6zme becerilerini gelistirdigini gostermistir.

Tartisma: Yapilan bu arastirma ile farklilagtirilmis programlarin katilimer 6grencilerin igbirlikli ¢alisma ve
problem ¢6zme becerilerinin gelisiminde etkili oldugu sdylenebilir. Alanyazinda bu sonucu destekleyen ¢alismalar
mevcuttur. Sonraki ¢aligmalarda farkli konu igeriklerinde farklilagtirilmis programlar hazirlanmasi ve etkililiginin
arastirtlmasi 6nerilmektedir.

Anahtar sézciikler: Ozel yetenekli dgrenciler, isbirlikli calisma becerisi, problem ¢dzme becerisi, fen egitimi,
program farklilagtirma.

Auficin: Ceylan, O., & Umdu-Topsakal, U. (2023). Probleme dayali farklilastirilmis fen dgretim programinin dzel
yetenekli Ogrencilerin igbirlikli ¢aligma becerilerine ve problem ¢6zme becerilerine etkisi. Ankara
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Giris

Ogrencilerin hizla degisen bir toplumda artan karmasik sorunlarla basa ¢ikabilmeleri igin, onlar1 bilim
insan1 gibi diisiinme ve davranma, sorular sorma, hipotezler olusturma ve arastirmalar yiiriitme becerileriyle
donatma egitimciler icin 6nemli hale gelmistir (Kelley & Knowles, 2016). Politika yapicilar, program gelistirme
uzmanlart ve dgretmenler, 6grencilere bu becerileri kazandirmak ic¢in c¢aligmalar yiiriitmiisler ve hazirlanan
standart egitim programlarina 6zellikle 21. yiizy1l becerilerini entegre etmislerdir. Bu beceriler, farkli yas ve
ozelliklere sahip tiim o&grencilere kazandirilmalidir. Ozel yetenekli dgrenciler de akranlarina kiyasla farkli
ozelliklere sahiptir. Bu sebeple bu 6grenciler entelektiiel, yaratici, sanatsal, liderlik veya belirli akademik
alanlarda, yiiksek basar1 kapasitesine sahip olduklar1 ve bu kapasiteyi gelistirebilmeleri ig¢in okul tarafindan
normalde saglanmayan hizmetlere veya faaliyetlere ihtiya¢ duyarlar (National Association for Gifted Children,
2013). Standart dgretim programlari onlarin ihtiyaglari karsilamadigindan (Renzulli & Reis, 1985) hizlandirma,

zenginlestirme ve farklilagtirma gibi egitimsel miidahaleler uygulanir (Neihart, 2007; VVanTassel-Baska & Brown,
2009; VanTassel-Baska vd., 2002).

Farklilagtirilmis  6gretim programlari, yeteneklerin gelisimindeki degiskenligi de g6z Oniinde
bulundurarak, en iist potansiyele sahip oldugu belirlenen az sayida 6grenci popiilasyonlarinda bile ¢esitli gelisim
asamalarin1 ve bireysel 6zellikleri desteklemeye yeterli olmalidir (Housand, 2016). Giiniimiize kadar basartyla
uygulanmis dgretim programi farklilastirma modelleri mevcuttur. Ornegin Renzulli'nin Okul Capli Zenginlestirme
Modeli (Renzulli & Reis, 1997) tiim 6grenciler i¢in akademik ve yaratici iiretkenlik yeteneklerine odaklanan,
zenginlestirilmis 6grenme deneyimi sunan bir modeldir (Reis & Renzulli, 2009). Modelde Renzulli’nin Gi¢lii halka
teorisi 6n plandadir. Renzulli, 6zel yetenekli bireyden ziyade 6zel yetenekli davranigi tanimlamistir ve bu
davraniglar yaraticilik, géreve adanmislik ve ortalamanin iistiinde yetenek kavramlarina dayanir (Renzulli & Reis,
1997). Kaplan'in Izgara Modeli tema, biiyiik fikir, igerik, siireg, iirlin ve 6grenme deneyimleri unsurlarindan olusur
(Kaplan, 2009). Bu elementlerin tabloya yerlestirilme sekli 1zgaraya benzediginden 1zgara modeli adini almustir.
Paralel Miifredat Modeli (Tomlinson vd., 2009), 6zel yetenekli 6grenciler de dahil olmak {izere tiim &grencilere
uygun bir sekilde zorlayici bir 6gretim programi olusturmak icin gelistirilmistir (Hockett, 2009). Paralel
miifredatin ¢ergevesi paraleller/miifredatlar adi verilen, birlikte ya da bagimsiz kullanilabilen dort diisiinme
boyutuna baglidir (Tomlinson vd., 2002). Bu arastirmada kullanilan Entegre Miifredat Modeli’nde (EMM) ise 6zel
yetenekli 6grencilerin belirgin 6zellikleri goz dniinde bulundurularak karmasiklik, derinlik ve yogunluk temelinde
farklilastirma yapilmistir (VanTassel-Baska & Wood, 2009). EMM 6gretim programinda 6grencilerin hem biligsel
hem de duyussal 6zelliklerinin gelistirilmesi ele alinmistir (VanTassel-Baska & Wood, 2010). Bu modellerin 6zel
yeteneklilerdeki etkililigi lizerinde uzun yillar arasgtirmalar yapilmistir. Tiim modellerin genel o&zellikleri
incelendiginde;

1. Yetenek alanlarinda veya smif diizeyinde hizlandirma,
2. Esnek gruplama olmak tizere 6grencileri yetenek alanlarina veya ileri diizey uygulamalar i¢in gruplama,

3. Agik uglu problem durumlarina veya sorulara cevap aramaya dayanan sorgulamaya dayali stratejiler
uygulama,

4. Ust diizey diisiinme becerilerini ve problem ¢dzmeyi temel konu alanlaria yerlestirme,

5. Ogrencilerin ilgi alanlarma dayali, egitim ortamlar1 disinda uygulamalari olan veya 6grenciler icin kisisel
anlam1 olan 6gretim programu icerigi ve siireclerine odaklanmaya dayali uygulamalar yer almistir
(Ackerman, 2014; Assouline vd., 2015; Renzulli & Reis, 2014; Rogers, 2004).

VanTassel-Baska ve Brown (2007) ise inceledikleri 11 miifredat/6gretim programi modelinin altisinda
aragtirma sorgulamaya dayali yaklagimin kullanildigini ve yaklasimin merkezinde ise karmasik problemleri
¢O6zmenin yer aldigimi belirtmislerdir. Yine Maker, Matrix Model’de bes gesit problem tipi kullanilarak gretim
programi tasarlamistir (Maker vd., 1994). Omeklerde gboriildiigii iizere arastirmacilar, iist diizey becerileri
gelistirmek ve 6zel yetenekli cocuklarin cagimizin problemlerini kapasitelerini kullanarak ¢ézmelerini saglamak
amaciyla problem ¢ozme yaklasimin1i merkez almiglardir. VanTassel-Baska’nin EMM’sinde ise fen bilimleri
iinitelerine probleme dayali 6grenmenin (PDO) entegre edilmesi arastirmalarda etkili sonuglar ortaya koymustur
(VanTassel-Baska vd., 1998). Bu sonuglara gore 6zel yetenekli dgrencilerin elestirel diisiinme becerilerinin,
problem ¢ézme becerilerinin (PCB) ve akademik bilgilerinin gelistigi goriilmistiir (Kim vd., 2012; VanTassel-
Baska vd., 2009; VanTassel-Baska & Stambaugh, 2006; VanTassel-Baska & Wood, 2009).
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PDO, agirlikli olarak Bruner’in (1962) yapilandirmacilik ve problem ¢dzme yoluyla kesif felsefelerini
iceren calismasina dayanmaktadir. Arastirmacilar PDO’niin dort temel 6zelligi oldugunu belirtmektedir; (1) bircok
¢Oziimii olan karmasik ve gercek yasam problemlerine odaklanma, (2) grup calismasi, (3) yeni bilgileri kendi
kendine 6grenme ve (4) 6gretmenin rehber rolii (Hmelo-Silver, 2004, 2015; Savery, 2015). Maker ve Wearne’ye
(2021) gére PDO, igerik farklilastirma ilkelerinin (soyutluk, karmasiklik, cesitlilik, 5grenme degeri organizasyonu,
insanlarin incelenmesi, yontemlerin incelenmesi) uygulanmasi i¢in 6nemli bir modeldir. Yaklagimin karmagik
gercek yasam problemlerini ele almasi, 6zel yetenekli 6grencilerin egitimi i¢in 6énemli bir noktadir. Ciinkii bu
ogrencileri, kapasitelerini kullanmalarma firsat sunan zorlayici etkinliklerle karsi karsiya birakmak gerekir.
Ozellikle yaratici diisiinme becerileri ile 6n plana ¢ikan dzel yetenekli dgrenciler, birgok problemi farkl1 yollardan
cozebilirler (Cetinkaya, 2021). PDO sayesinde dgrencilerin iist diizey diisiinme becerileri gelisir (Argaw vd., 2017;
Gholami vd., 2016; Ismoyo, 2017). Bu becerilerden biri PCB’dir. PCB fen egitiminin (Greiff vd., 2013; Scherer
& Tiemann, 2012) ve dzel yetenekliler egitimin dnemli amaglarindan biridir (Diezmann & Watters, 2001). Mayer
ve Wittrock’a gore (2006) problem ¢ézme, problem ¢dzen birey icin higbir ¢6ziim yontemi a¢ik olmadiginda, bir
hedefe ulagmaya yonelik gerceklestirdigi bilissel islemdir. Bahsedilen bu islemler, mutlak bir siralamaya sahip
olmasa da birbirine paralel olmalidir. Ornegin; PISA (2017) problem ¢dzme siirecinin asamalarimi su sekilde
stralar; problemi kesfetme ve anlama, temsil ve formiile etme, planlama ve yiiriitme, izleme ve yansitma. Griffin’in
(2014) problem ¢6zme prosediirii ise timevarimdan timdengelimci diisiinceye dogru ilerler. Birey 6nce problemi
inceler ardindan 6geler arasi iligkileri tanimlar ve bunlar1 kurallara doniistiiriirler. Son olarak da bu kurallar1 ve
genellemeleri test ederler.

Buraya kadar bahsedilenler, problem ¢dzmenin biligsel boyutuyla ilgilidir. Ekonomik Kalkinma ve
Isbirligi Orgiitii (Organisation for Economic Co-operation and Development [OECD], 2018), gelecegin
yetkinliklerinden olan karmagsik problemleri ¢6zme becerisine, duyussal bir beceri olan isbirligi yapmay1 da
eklemistir. Ozel yetenekli 6grencilerin egitiminde de grup halinde ¢alisma ve zorlayic1 6gretim sunma iki Snemli
zenginlestirme unsurudur (Neber vd., 2001; Rankin, 2016). Bilissel becerilerin yaninda 6zel yetenekli 6grencilerin
sosyal ve duyussal becerilerini de en iist seviyelere ¢cikarmak nemlidir. Ozel yetenekli grencilerin dogasinda var
olan yetenekleri, onlar i¢in bireysel gii¢ olarak goriilse de takim ¢alismasinin ve isbirliginin 6nemi ¢agin geregidir
(Tennant vd., 2009; Trilling & Fadel, 2009). Bu sebeple onlarin egitiminde 6zellikle fen bilimleri dersinde program
zenginlestirme caligmalar1 yapilirken bu hususlar dikkate alinmalidir.

Bu aragtirmanin birinci yazari, 6zel yetenekli 6grencilerin fen bilimleri 6gretmeni olarak, 6grencilerinin
PCB ve isbirlikli ¢alisma becerisi (ICB) 6zelliklerini gelistirmek istemis ve eyleme gegmistir. Bu sebeple
aragtirmacilar, 6grencilerin 6zelliklerini dikkate alarak esnek ve ihtiyaglarimi karsilayan farklilagtirilmis bir
Ogretim programi tasarlamaya karar vermislerdir. Program farklilastirma modeli olarak, zihinsel ve duyussal
becerileri dikkate almasi bakimindan (VanTassel-Baska & Wood, 2009), EMM’yi se¢mislerdir. EMM nin
hizlandirilmis ve ileri diizey igerigi, igerigin derin ve karmasik olmasi, iist diizey diisiinme becerilerini igermesi,
ogrenci uriinlerinin gercek yasamla ilgili olmasi gibi 6zellikleri vardir (Sak, 2017). Bu 6zellikler gbz 6niinde
bulundurularak farklilastirilmis bir fen bilimleri dersi iinitesi tasarlanmistir. Hazirlanan programin temeli, bir
probleme dayali 6grenme senaryosu iizerine kurulmustur ve konusu “bagisiklik sistemi”yle ilgilidir. Programimn
stire¢ boyutunu probleme dayali 6grenme, icerik boyutunu bagisiklik sistemi olusturmaktadir. Ayrica probleme
dayali 6grenmenin yaninda biiyiik-kii¢lik grup tartismasi, SCAMPER, beyin firtinas: gibi teknikler kullanilmistir.
Programin uygulama siireci boyunca &grenciler kii¢iik gruplar halinde problemi ¢ézmeye g¢alismislardir. Bu
sebeple arastirmanin amaci, 6zel yetenekli ortaokul 6grencileri i¢in hazirlanan probleme dayali farklilastirilmisg
program aracihigiyla dgrencilerin PCB ve ICB 6zelliklerini gelistirmektir. Literatiirde 6zel yetenekli 6grencilerin
igbirligi yaparak problem ¢ozdiikleri ¢alismalar yer almaktadir (6r. Barron, 2000; Gu vd., 2015; Lee & Kim, 2013;
Mioduser & Betzer, 2008). Bununlabirlikte, 6zel yeteneklilerde fen egitimi alaninda PCB konusunda sinirl
calisma goriilmiis olup (6r. Jo & Ku, 2011; Kim & Choi, 2012); ICB konusunda da herhangi bir calisma ile
karsilasilmamigstir. Ayrica bir farklilagtirma secenegi olan EMM’nin kullanildigi fen bilimleri programlarmin
ulusal ve uluslararasi aragtirmalarda smirli sayida oldugu sdylenebilir (6r. Bland vd., 2010; Kanli, 2008;
VanTassel-Baska vd., 1998). Tim bu noktalara dayanarak, yapilan aragtirmanin metodu, olusturulan dgretim
programi, programin icerigi ve arastirma konusu bakimindan 6zgiin oldugu disiiniilmektedir. Ayrica 6zel
yeteneklilerde isbirlikli ¢alisma, fen egitimi, probleme dayali 6grenme, program farklilastirma konusunda ortaya
koydugu sonuglarla gelecekteki ¢caligmalara ve alana katk: sunmasi beklenmektedir. Aragtirmada su sorulara cevap
aranmigtir;

1. Problem ¢ézmeye dayali farklilastirilmis fen 6gretim programinin 6zel yetenekli dgrencilerin PCB’leri
iizerindeki etkisi nasildir?
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2. Problem ¢dzmeye dayali farklilastirilmis fen 6gretim programinin 6zel yetenekli 6grencilerin ICB’leri
iizerindeki etkisi nasildir?

Yontem

Arastirma Deseni

Bu calismanin deseni eylem arastirmasidir. McMillan (2004) eylem arastirmasini bir sinif ya da okul
sorununu ¢ézmeye yardimci olmak ve bir uygulama gelistirmeye karar vermek olarak tanimlamaktadir. Bu
calismanin katilimer 6grencileri 6zel yetenekli olmalarma karsin problem ¢dzme becerileri ve isbirligi yapma
becerilerinin istenen diizeyde olmadigi fen bilimleri dgretmeni, ayni zamanda arastirmanin birinci yazari
tarafindan gozlem ve On testlere dayanarak tespit edilmistir. Bu durumun iyilestirilmesi i¢in bir 6gretim programi
gelistirilmesine karar verilmistir. Arastirmacinin kendi 6grencilerinde gdzlemledigi bir problemi ¢ézmeye calistig
ve tiim bu islem basamaklarinin sistematik olmasi istendigi i¢in eylem arastirmasi segilmistir.

Aragtirmada farkli eylem dongiilerinden (6r. Fraenkel & Wallen, 2003; Johnson, 2008; Mertler & Charles,
2011) faydalanilarak genel dort basamakli eylem arastirmasi modeli kullamlmustir ve aragtirma iki eylem
dongiisiinden olugmaktadir. Ilk eylem dongiisii 12 ay, ikinci eylem dongiisii ise 14 hafta siirmiistiir. Eylem
aragtirmasina ait dongitiler Sekil 1°de gortilebilir.
Sekil 1
Arastirmada Uygulanan Eylem Arastirmasina Ait Sema

Programin
uygulanmasi ve
verilerin
toplanmasi

ICM segimi ve
igerigine karar
verilmesi

Farkhlagtirma
modellerinin

incelenmesi ve
ihtiyag tespiti

Farkhlagtirilmg
programin
olusturulmasi

On testler ile
dgrenci
seviyelerinin
belirlenmesi

Verilerin analizi
ve bulgularin
raporlanmasi

Programin alan
uzmanlar tarafindan
incelenmesi ve
diizeltme

Sonuglarin alan
uzmanlan ve ilgiler
ile paylagilmasi,
degerlendirme

Not: ICM = entegre miifredat modeli.
Calisma Grubu

Ogrenciler

Bu arastirma, Istanbul’da bir bilim ve sanat merkezine (BILSEM) kayith olan 12 ortaokul yedinci sinif
(11-12 yaslar) 6grencisi ile gergeklestirilmistir. Arastirma, 2020-2021 egitim 6gretim doéneminde yapilmistir.
Tiirkiye’de 6zel yetenekli 6grenciler, Milli Egitim Bakanlig1 tarafindan yapilan ii¢ agamali taramadan gecerek bu
tanty1 alirlar. Tanilanan Ogrenciler standart egitim gordiikleri okullara ek olarak, BILSEM’lerde okul sonrasi
destekleyici egitim alir. Arastirmact kendi Sgrencileri ile calismayi gergeklestirdiginden kolay ulasilabilir
ornekleme ile katilimcilar secilmigtir. Katilimeilarin besi erkek, yedisi kizdir. Calismaya katilan &grencilerin
gizliligini saglamak amaciyla bulgular boliimiinde 6grenciler O1, 02, O3, ... 012 seklinde kodlanmistir.

Arastirmact Ogretmen

Aragtirmanin birinci yazar1 ayni zamanda programi uygulayan ve verileri toplayan arastirmaci 6gretmen
konumundadir. Halen Istanbul’da bir BILSEM’de fen bilimleri gretmeni olarak gorev yapmaktadir. Eylem
aragtirmalarinda, uygulamay1 arastirmacinin kendisi gerceklestiriyor ve yaptig1 uygulamaya yonelik verileri
topluyor ise bu arastirmaci “etkin katilimer goézlemci” olarak ifade edilir (Mills, 2014). Bu ¢aligmada da birinci
aragtirmact, etkin katilime1 gézlemei konumundadir.

Veri Toplama Araclan

Eylem arastirmalarinin karma ydntemlerle birlikte kullanilmasi daha giivenilir ve gegerli veriler elde
edilmesine ve arastirmanin daha sistematik gergeklestirilmesine yardimci olur (Ivankowa & Wingo, 2018). Bu
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sebeple nitel verileri desteklemek ve veri ¢esitlemesi yapmak amactyla nicel verilerden de faydalanilmistir. Tablo
1’de aragtirmada kullanilan veri toplama araglar1 ve kullanilma zamanina ait bilgiler yer almaktadir.

Tablo 1
Arastirmada Kullanilan Ol¢me Araclar

Degisken Arag tiirii Uygulama basinda Uygulama sirasinda Uygulama sonunda

PCB Nitel araclar Ogrenci giinliikleri Ogrenci giinliikleri Ogrenci giinliikleri
Nicel araglar Agik uglu soru formu Ogretmen giinliikleri Agik uglu soru formu

iCB Nitel araglar Ogrenci giinliikleri Ogrenci giinliikleri Ogrenci giinliikleri
Nicel araglar Isbirligi siireci olgegi Ogretmen giinliikleri Isbirligi siireci dlgegi

Not: ICB = isbirlikli galisma becerisi; PCB = problem ¢6zme becerisi.
Ogrenci Giinliikleri

Aragtirmanin her iki sorusunu cevaplamak amaciyla kullanilan nitel veri toplama aracidir. Arastirmacilar
calismaya yonelik saglikli veri toplamak amaciyla giinliiklere agik uglu sorular eklemislerdir. Sorular 6gretim
programinin igerigi géz oniinde bulundurularak hazirlanmistir, bir fen egitimi ve bir 6zel egitim alanindan iki alan
uzmani tarafindan degerlendirilmistir. Giinliik sorulari, calismanin bagladigi ilk haftadan itibaren 14 hafta boyunca
ogrencilere verilmistir. Giinliiklerde yer alan soru 6rnekleri soyledir;

1. Ela’nimn problemini problem ciimlesi ile ifade ediniz.
Ela’nin problemine ydnelik iki hipotez yaziniz.

2
3. Nigin ana problemin bu durum oldugunu diisiiniiyorsun? Hangi kanitlar1 kullanarak bu sonuca vardin?
4. Ela’nin probleminde grup olarak ortaya koydugunuz ¢6ziimiiniizii degerlendirin.

5

Ben grup calismasinda...... sirasinda kendimi yeterli buldum fakat...... sirasinda yeterli degildim.
Eksikligimi...... ile/yaparak giderebilirim.

6. Grup arkadaglarim grup caligmasinda...... sirasinda yeterli iken...... sirasinda yetersizdi. Onlara
Onerim...... olabilir.

7. Grup iiyelerinin tiimii sorumluluklarini yerine getirdi

8. Bazi arkadaglarim sorumluluklarini yerine getirmedi, bunun nedeni su olabilir: .....

9. Bu ders isbirlikli ¢aligma 6zelligimi, = etkiledi « etkilemedi. Ciinkii; .....
Ogretmen Giinliigii

Arastirmanin her iki sorusunu cevaplamak amaciyla aragtirmact 6gretmenden toplanan nitel verilerin
kaynagidir. Ogretmen her dersten sonra dgrencilerin PCB ve ICB 6zelliklerine ait gozlemlerini bu giinliige
yazmigtir. Ogretmen giinliikleri yazarken ders planlarin1 ve Ogrencilere verilen giinliik sorularina yonelik
gozlemlerini dikkate almistir.

Problem Cozme Becerisi Soru Formu (PCBSF)

Ogrencilerin PCB’lerinin bir problem durumu iizerinden acik uglu sorular ile dl¢iildiigii aragtir. Problem
metni ve sorular;, W&M College No Quick Fix- Exploring Human Body Systems (Center for Gifted Education,
2007) ogretmen kilavuz kitabinda yer alan 6lgme etkinliklerinden yola ¢ikilarak aragtirmacilar tarafindan
hazirlanmistir. Sorularin uygunluguna iligkin bir 6zel egitim alanindan ve bir fen egitimi alanindan iki 6gretim
iiyesinin goriisleri alinmistir. PCBSF, 6grencilerin problem ¢ézme basamaklarini kullanma becerilerini dlger.
Formda yapilandirtlmamis bir problem durumuyla baglantili yedi a¢ik uglu soru yer almaktadir. Formda yer alan
soru 6rnekleri sunlardir;

1. Metindeki problemi soru climlesi biciminde ifade ediniz.
2. Metindeki problemi ¢ozecek bir deney tasarlayiiz.

3. Deneyinize yonelik en az iki hipotez yaziniz.
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Isbirligi Siireci Olgegi (ISO)
Ogrenme siirecinin isbirlikli bir bicimde gerceklesip gerceklesmedigini 6lgmek amaciyla kullanilan 1SO,
Bay ve Cetin (2012) tarafindan lisans 6grencileri diizeyinde gelistirilmistir. Bu sebeple 6l¢egin ortaokul 6grencileri

diizeyinde uyarlama calismasi yapilmistir. Olgegin orijinal hali 40 madde ve bes boyuttan olusmaktadir. Bay ve
Cetin (2012) 6lgegin tek boyutlu olarak da kullanilabilecegini ifade etmislerdir.

Olgegin uyarlama calismasi eylem arastirmasinin ikinci basamagina baslamadan once, ¢alismadan
bagimsiz bir grup olan 220 altinc1 sinif, 238 yedinci sinif (n = 458) ortaokul 6grencisi ile gergeklestirilmistir.
Aciklayici faktor analizi sonucunda dlgegin tek boyuttan olustugu ve KMO degerinin .988 ve Barlett anlamlilik
degerinin p =.000 oldugu goriilmiistiir. Verilerin dogrulayici faktor analizine uygunlugu igin KMO .60’dan yiiksek
ve Barlett Testi’nin anlamli ¢gikmasi gerekmektedir (Biiyiikoztiirk, 2012). Bu noktada dlgegin tek faktorlii halinin
kullanilmasina karar verilmistir. Dogrulayici faktor analizi de (DFA) tek faktor {izerinden yiiriitiilmiistiir. Bunun
sonucunda CMIN/DFI (y%/sd) = 2.433; RMSEA = .056; CFI = .952; NFI = .922; IF1 = .953 degerleri bulunmustur.
Bu degerlerin kabul edilebilir aralikta oldugu goriilmistiir (Bentler & Bonnet, 1980; Hu & Bentler, 1999;
McQuitty, 2004). Olgegin DFA sonucunda orijinal faktér yapisinin korundugu gozlemlenmistir. Olgegin
giivenirligi, 6l¢cegin tamamu igin i¢ tutarlilik katsayist ile kontrol edilmistir. Elde edilen Cronbach Alpha katsayisi
.99 olarak bulunmustur. Ol¢egin uyarlama calismasi sonucunda ortaokul 6grencilerine uygun oldugu goriilmiis ve
degisiklik yapilmadan 6grencilere uygulanmistir.

Verilerin Toplamasi ve Analizi

Aragtirmada kullanilan nitel veri toplama araci olan giinliikleri, programin hazirlik asamasinda 6zel
egitim alanindan bir 6gretim iiyesi ve bir doktorali fen bilgisi 6gretmeni incelemislerdir ve gerekli diizenlemeleri
yapmiglardir. Uzmanlar, sorulari incelerken 6grenci seviyesine uygunlugunu, programin kazanimlarimi ve
aragtirmanin amaglarini goz 6niinde bulundurmuslardir. Nitel veri toplama araglari, eylem arastirmasinin ikinci
dongiisii siiresince yani 14 hafta boyunca toplanmistir. Giinliiklerin analizinde tematik analiz kullanilmistir.
Tematik analiz, bir arastirma sorusu ile ilgili bir veri setindeki temalar1 ve anlam kaliplarini belirlemek igin
kullanilan nitel bir veri analiz yontemidir (Braun & Clarke, 2006). Tiimevarimsal ve timdengelimsel olmak iizere
tematik analizin iki tiirii de bu arastirmada kullanilmigtir. Tiimdengelimsel analizde bir teori etrafinda 6nceden
tema ve kodlar olusturulur ve analiz buna gore yapilir; tiimevarimsal analizde ise veriler asagidan yukariya dogru
bir analiz olusturmay1 amaglar ve analiz mevcut teori tarafindan sekillendirilmez (Braun & Clarke, 2013).
Ogretmen giinliikleri, analizinde tiimevarimsal analiz kullamlmistir. PCB igin 6grenci giinliiklerinin analizinde
timdengelimsel tematik analiz kullanilmistir. Analizde problemi anlama/tanimlama, hipotez kurma, kaynak
tarama, hipotezleri test etme, verileri analiz etme ve degerlendirme basamaklarindan olusan klasik problem ¢6zme
siirecine gére temalar olusturulmustur. Isbirlikli calisma becerisine ydnelik olarak dgrenci giinliiklerinin analizinde
ise timevarimsal tematik analiz kullanilmstir.

PCBSF ise bir problem senaryosu araciligiyla yedi agik uglu soruya cevap aramaktadir. Form igin
puanlama rubrigi hazirlanmis ve 20 puan iizerinden degerlendirilmistir. Ornegin; problemi belirleyen fakat
problem ciimlesi yazamayan Ogrencilere puan verilmemistir. Hipotezleri problem konusundan bagimsiz olan
cevaplar da dogru kabul edilmemistir. PCBSF i¢in iki puanlayict arasi korelasyon katsayisi .84 olarak
hesaplanmustir. ISO’den alinabilecek en yiiksek puan 200, en diisiik puan 40’tir. ISO ve PCBSF puanlarmin 6n ve
son analizinde betimsel istatistik, n ve son puanlarinin karsilastirilmasinda ise Wilcoxon Isaretli Siralar Toplam1
Testi uygulanmistir. Ravid (2019) grup biiyiikliigii 30°dan az ise parametrik olmayan testlerin kullanilmasini
onermistir. Bu ¢aligmanin da katilimer sayist 12 oldugundan, nicel verilerin analizinde parametrik olmayan
Wilcoxon Isaretli Siralar Toplami Testi kullanilmistir.

Uygulama Siireci

Iki dongiiden olusan eylem arastirmasimin birinci dongiisiinde probleme dayali farklilagtirilmis fen
bilimleri {initesi hazirlanmistir. Farklilagtirma modeli olarak se¢ilen EMM ileri igerik, tema ve siire¢ boyutlarina
sahiptir. Bu sebeple bu arastirmada hazirlanan iinite her {i¢ boyutta farklilastirilmustir. Igerik boyutunda, ortaokul
fen bilimleri dersi O6gretim programinda olmayan “bagisiklik sistemi” konusu ele almarak farklilagtirma
yapilmustir. Igerik iist siniflardan “bagisiklik sistemi” konusunu igerdiginden, ayn1 zamanda hizlandirma yoluyla
da Ogrencilerin ihtiyaglarimi kargilamak hedeflenmistir. Tema boyutunda, tiim iinite sistem temast (biiyiik
fikir/tema) tizerine kurulmustur. Buradaki amag, iinitenin bagimsiz pargalarla 6gretilmesi yerine biitiin bir sistem
olarak dgretilmesidir. Uniteye ait kavramlar, biiyiik temalar etrafinda organize edilir. Siireg boyutu ise isbirlikli
problem ¢dzme siirecini ifade eder. Problem ¢6zme siirecinde 6grenciler, 6zel bir konu etrafinda bir uzman gibi
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takim halinde ¢aligirlar. Hazirlanan farklilastirilmis programda da, uygulama siireci boyunca 6grencilerin isbirligi
yaparak takim halinde ¢aligmalar1 ve problemi ¢ézmeleri hedeflenmistir. Bu sebeple siire¢ boyutu, biligsel ve
duyussal olmak iizere iki beceriye odaklanir. Problem ¢6zme arastirmanin biligsel beceri boyutunu, igbirlikli
calisma ise duyussal beceri boyutunu temsil etmektedir.

Farklilagtirilmis “bagisiklik sistemi” iinitesi, Ela karakterinin sahip oldugu “Lupus Eritematozus”
hastalig1 ve ona bagli sorunlari ele alan senaryo iizerine kurulmustur. Ogrencilere Ela’nin problem durumu
verilmis ve Ogrenme siireci icerisinde tema-igerik-siire¢ boyutlartyla iliskilendirerek problemi c¢ézmeleri
istenmigtir. Ela’nin problemi/hastaligi bagigiklik sistemine bagli oldugu icin, kurgu bu sekilde yapilmaistir.
“Bagisiklik sistemi” de insan viicudu sisteminde bir alt sistem oldugundan, programda sistem temasi vurgusu yer
alir. Ogrencilerin sistemlerin element, girdi, ¢ikt1, simir, baglanti ve etkilesimleri arasindaki iliskiyi kurmalar1 ve
problem ¢dzme siirecine farkli acilardan bakmalar1 hedeflenmistir. Ogrencilere verilen yapilandirilmamis
problemin tek ¢6ziimil ya da ¢éziime giden belirli yollar1 yoktur. Problem durumunu anlatan senaryo bdliimlere
ayrilmis ve belirli araliklarla 6grencilere verilmistir. Programda probleme dayali 6grenmenin yaninda SCAMPER,
grup tartigmasi, beyin firtinasi, soru-cevap gibi yontem tekniklere yer verilmistir.

Eylem aragtirmasinin ikinci dongiisii olan programi uygulama asamasi, 2020-2021 dgretim yilinda
gerceklestirilmistir. Tiirkiye’de COVID-19 salgini sebebiyle uzaktan yiiz yiize egitim ortami kullanilmigtir. Bu
aragtirma da uzaktan ¢evrimig¢i 6gretim ortaminda yapilmistir. Program uzaktan egitime adapte edilmistir ve
kullanilan ¢evrimigi iletisim aracinin ¢evrimici grup ¢alismasi 6zelligi olmasi dikkate alinmistir. Uygulamanin
birinci haftasinda 6grencilerin ICB ve PCB mevcut durumlari tespit edilmistir. Elde edilen verilere gére program
tekrar diizenlenmistir. Ug kisilik toplam dért grup olusturulmustur ve problem ¢dzme siireci on iki hafta boyunca
stirdiiriilmiistiir. On doérdiincii haftada ise son testler uygulanmustir.

Arastirmanin Gegerlik, Giivenirlik ve Etik Boyutu

Eylem arastirmasinin gegerligini, giivenirligini ve etik ilkelere uygunlunu saglamak amaciyla bazi
¢aligmalar yapilmistir. Arastirmanin veri toplama araglarinda gesitlemeye gidilmistir. Nitel veriler, nicel veriler ile
desteklenmistir. Fen egitimi ve 6zel egitim alanindan iki dgretim iiyesi, farklilagtirilmig programin hazirlanmasi
ve eylem arastirmasi planlamasi konusunda belirli araliklarla doniitler vermistir. Uygulama siireci boyunca veri
kaybin1 6nlemek amacryla dersin video kayitlari alinmigtir. Nitel veri setleri kodlanirken iki kodlayici analiz
yapmistir. Miles ve Huberman’in (1994) goriis birligi/goriis ayriligi formiiliine gore kodlayici giivenirligini .91
olarak hesaplanmustir. Arastirmaya baslamadan énce Y1ldiz Teknik Universitesi 2020/9 numarali Etik Kurul karar1
ile onay, Istanbul Valiliginden resmi izin (Say1: E-59090411-44-15767435) ve 6grenci ailelerinden izin alinmistir.
Calismaya yalnizca goniillii 6grenciler dahil olmustur.

Bulgular
Problem C6zme Becerisine (PCB) Ait Bulgular

Ogrencilerin PCB’lerine ydnelik mevcut durumlarmin  belirlenmesi amaciyla birinci  6grenci
giinliiklerinde yer alan “Bir problemi ¢ozerken hangi basamaklari uygularsiniz?” sorusuna verdikleri cevaplar
analiz edilmigtir. Problemi anlama/tanimlama, hipotez kurma, kaynak tarama, hipotezleri test etme, verileri analiz
etme ve degerlendirme basamaklarindan temalar olusturulmustur. Tiimdengelimsel tematik analize gdre tiim
ogrenciler problem ¢ézme siirecine problemi tanimlama/anlama temasi ile basglamistir. Hipotez kurma temasinda
herhangi bir 6grencinin ifadesine rastlanmamustir. Kaynak tarama temasina ait yedi 6grencinin (03, 04, 05, 07,
08, 010, 012) ifadesi goriilmiistiir. Hipotezi test etme temasinda dgrencilerden elde edilen bir bilgi yoktur. Bunun
ile birlikte tiim &grenciler ikinci basamagi ¢dziim bulma ve ¢dziimii uygulama olarak ifade etmislerdir. Coziimii
analiz eden ya da farkli ¢dziim yolu deneyen yalnizca iki 6grenci vardir (01, O4). Degerlendirme temasinda ise
bir 8grencinin (O8) ifadesi goriilmiistiir. Diger 6grenciler PCB {ist basamaklarina ¢ikamamustir. Ogrenci
giinliiklerinden yapilan dogrudan alint1 6rnekleri soyledir;

O1: “a. problemi tespit et, b. ¢dziim yollarin1 bul, c. en uyumlu olanii se¢ ve uygula.”
08: “1. Problemin ne oldugunu anlarim 2. Verilenleri ve ¢ézmem gerekeni bulurum 3. Plan yaparim
4. Plani uygularim 5. Kontrol ederim.”

Ogrencilerin mevcut durumlarini belirlemek amaciyla kullanilan ikinei veri toplama aract olan PCBSF
20 puan iizerinden degerlendirilmistir. Ogrencilerin PCBSF &n testinden aldiklar1 puanlara ait betimsel istatistik
bulgular1 Tablo 2°de gériilmektedir.
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Tablo 2
PCBSF On Test Betimsel Istatistik Bulgular
PCBSF n Mdn X Min Max SE SD
12 12.00 6.0833 0.00 12.00 1.64436 5.69622

Not: PCBSF = problem ¢6zme becerisi soru formu; SD = standart sapma; SE = standart hata.

Tablo 2’de goriildiigii iizere 6grencilerin 6n testten aldiklari maksimum puan = 12 ve medyan = 12 olarak
hesaplanmistir. PCBSF’den alinabilecek puan degeri 0-20 arasindadir. Medyan degerine goére Ogrencilerin
aldiklar1 puanlar siralandiginda 6grencilerin %50’si 12 puan ve iizerinde, %50’si 12 puan altinda kalmistir. 12
puanin altinda kalan &grenciler en diisiik sifir puan almiglardir. Diger yarisi ise en yiiksek 12 puan almigtir. Buna
gore katilimer 6grencilerin yarisinin problem ¢dzme siirecine dair bilgisi yoktur, diger yarisinin ise ortalama diizey
bilgisi vardir.

Ogrencilerin PCBSF’ye verdikleri cevaplar incelendiginde, soruda yer alan problemi problem ciimlesi
olarak ifade eden yedi 6grenci (O1, Oz, O3, O4, Os, O7, O11) vardir. Problem ciimlesi kuramayan bes 6grenci (Os,
Os, Og, O10, O12) vardir. Problem ciimlesi yazabilen Oz kodlu 6grencinin cevabi sudur; “Astim hastasiyim,
oksiiriiyorum ve bronkodilator birkag saniye i¢inde etki ediyor ama geceleri uyutmuyor, doktorun 6nerdigi hap ise
20 dakika sonra etki ediyor, hangi ilac1 kullanmalryim?” Problem ciimlesi yazamayan O1, kodlu 6grenci ise su
ifadeyi yazmigtir; “Astim hastasisin ve gece 2 de oksiiriigiin bagliyor etkisi ¢abuk olan ilag isine yartyor ama sonra
uyuyamiyorsun fakat uykusuzluk yapmayan ilacin da 20 dk. da etki ettigi icin daha 6nceden kullanmalisin bu
yiizden hangi ilac1 segmen gerektigine karar vermelisin.” O1 kodlu 6grenci problemi anlamis fakat problem
ciimlesi haline getirememistir. Hipotez kurma temasinda ise dgrencilerin altis1 (O1, O3, O4, Os, Os, O11) baslangigta
hipotezlerini yazmuslardir. Diger altisi ise (O2, O7, Os, Qg, O10, O12) ya yanlis yazmislar ya da hi¢ yazmamislardir.
O4 kodlu 6grencinin kurdugu hipotezler sunlardir; “1.hipotez: Hap daha yararl olacaktir, ciinkii yatmadan 6nce
icildiginden 20 dakika sonra etkisini gosterecektir. Bu sayede uyudugunuzda bronglariniz kapanmayacaktir. 2.
hipotez: Bronkodilatér daha yararli olacaktir, ¢iinkii aninda etki ediyor ve daha etkili”. Yanlis hipotez yazan O1o
kodlu 6grencinin hipotezi ise sudur; “Etkili ilagla beraber hafif uyku ilac1 alinca sorun ortadan kalkar”. Burada
ogrenci farkli degiskenleri de deneyine kattig1 i¢in cevabi yanlis kabul edilmistir. Deney tasarlama temasinda ise
tiim ogrenciler deney tasarlayamamistir. Ornegin O; kodlu dgrencinin deneyi sudur; “Once bronkodilator
kullanilir, ardindan hap kullanilir. Hangi yontem daha rahat ve etkili olursa o yontem {izerinden devam edilir”.
Ogrenci her iki bagimli degiskeni ayn1 anda test etmeye calismustir. O7 kodlu dgrenci ise yanlis deney diizenegi
kurmustur; “Sabahlar1 her 20 dakikada doktorun verdigi hapi kullanip, geceleri bronkodilatdriimii kullanacagim”.
Tiim 6grenciler deney tasarlama asamasi ve sonraki asamalarda dogru cevaplar verememislerdir.

Ogrencilerin mevcut durumlarinin belirlenmesinin ardindan 12 hafta siiresince uygulama yapilmistir ve
glinliikler araciligiyla veri toplanmistir. Giinliiklerin tiimdengelimsel tematik analizi sonucunda 6grencilerin PCB
geligimleri soyle aciklanabilir:

Problemi anlama/tanimlama temasmda Og kodlu 6grencinin farkli haftalardaki ifadeleri sunlardir;
“Elanin bilinmeyen bir hastalig1 vardir.” (29.09.2020), “Ela’nin hastalig1 nedir?” (06.10.2020), “Ela’nin hastalig1
Lupus (SLE) dur. Bunun yaninda bobrek nakli de olmast gerekiyor. Ela’ya nasil bobrek bulacagiz?” (17.11.2020).
Ogrenci ikinci giinliikte problem durumunu genel ve basit bir ifade ile tanimlamustir. Fakat 6grenci zamanla
ayrmtili bilgi vermis, 6zel kavramlar kullanarak acik¢a problemi tanimlamistir. Hipotez kurma temasima ait O,
kodlu 6grencinin ifadeleri sunlardir; “Hipotez ne demek bilmiyorum” (29.09.2020), “Mide kanseri olabilir.”
(06.10.2020), “Elanin hastalig1 Lupus ve bdbrek yetmezligidir.” (17.11.2020). Ogrenci siire¢ basinda hipotez
kurmay1 bilmedigini sdylemistir. Fakat zamanla dogru hipotez kurmustur. Hipotezi test etmek i¢cin kaynak tarama
temasinda Os kodlu dgrencinin ifadeleri sunlardir; “Ailesinin ve ¢evresinin sdyledikleri dnemlidir” (29.09.2020),
“Bence problem ¢6ziimiine yonelik en dogru ve en bilimsel bilgiler akademik makalelerden edinilebilir. Bence
lupus hastalar1 bakimmdan en kullanigh kaynaklar bilimsel pdf’lerdir.” (15.12.2020). Hipotezi test etme temasina
ait Og kodlu dgrencinin cevaplar1 soyledir; “Hastaligii ortaya gikarmak igin kan testi yapmaliyiz. Ailesine
doktoruna sormaliyiz.” (06.10.2020), “Cevresinden ve kendinden daha ¢ok bilgi almak gerekli. Ama benim
tercihim icin rutin kan ve idrar incelemesi gereklidir. SLE’ nin, benzer diger durumlardan ayirt edilmesi i¢in
American Rheumatology Association (ARA) tarafindan 1982 yilinda tanimlanan SLE siniflandirma kriterleri
kullanilir. Hastalarda asagidaki 11 kriterden 4’tiniin varligi halinde SLE kriterlerine uygun oldugu kabul
edilmistir...” (03.11.2020). Degerlendirme temasma ait Os kodlu &grencinin ifadeleri sdyledir: “Coziim nerim,
bobrek nakli yapildiktan sonra Ela’nin lupusu yatistirmaya yonelik tedavisine devam etmesidir. Ayrica viicudunda
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olusan dokiintiilerden dolay1 ¢cevresinin onu yargilayacagi gibi korkulari olabilir. Bunlar atlatmasi igin bir psikolog
ile goriigmesi gerekebilir. Genel bilgiler ve makalelerden yararlandim...” (15.12.2020).

Ogrenci ve 6gretmen giinliiklerinden yola ¢ikarak dgrencilerin siire¢ boyunca PCB’lerinde gelisim oldugu
sOylenebilir. Bir 6grenci harig tiim dgrenciler problem ¢6zmenin son basamagina kadar ilerlemislerdir. Arastirmaci
O0gretmenin giinliiglinde uygulama siirecinde agagidaki ifadeler goriilmiistiir;

Ogrencilere bugiin problem durumuna ait ilk ipucunu verdim. Problemin ne oldugunu anladilar fakat
hipotez kuramayan ve problem olarak ifade edemeyen ¢ok 6grenci vardi. (06.10.2020).

Ogrencilere bugiin problem durumu ile ilgili son bilgiyi verdim. Ogrencilerin tiimii problem ciimlelerini,
hipotezlerini, ¢dzliim yollarin1 degerlendirdiler. Bazilar siiregteki performansinin daha iyi olabilecegini
ifade ederken, bazilar1 ¢6ziim yolundan memnundu. Baslangic seviyelerine gére arastirma yapma,
problem ¢6zme gibi becerilerinin gelisim gosterdigini diigiiniiyorum... (08.12.2020)

Uygulamanin son haftasinda PCB’ye yénelik genel fikirlerin alindig1 son dgrenci giinliiklerinde, O11
kodlu dgrencinin su ifadesine rastlanmustir; “Oncelikle problemli tanimlariz ve soru ciimlesi olarak yazariz. Sonra
¢Ozerken arastiracagimiz hipotezimizi yazariz. Bilimsel kaynaklardan arastirma yapariz ve deneyimizi yapariz. Bu
deneyin sonucuna gore hipotezimizi ya kabul ederiz ya da en bastan hipotez kurup yeniden deney yapariz”.
Ogrenci, giinliigiinde ayrintilartyla problem ¢dzme siirecinden s6z etmistir. Siireg sonunda &grencilerin
cogunlugunun hipotez kurmay1 &grendigi goriilmiistiir. On bilgi analizlerinde bu basamagm eksik oldugu
goriilmesine ragmen, son bilgilerin analizinde ise eksikliklerini tamamladiklar ortaya ¢ikmustir. Ayrica 6grenciler
tist diizey PCB basamaklarindan olan 6z degerlendirme, kisiler aras1 degerlendirme gibi beceriler sergilemislerdir.

Aragtirmanin 15. haftasinda PCBSF son testi uygulanmistir. Tablo 3’de son test puanlarinin betimsel
istatistik bulgulart yer almaktadir. Genel olarak Ogrencilerin son test puanlarinin On teste gore arttig
goriilmektedir.

Tablo 3
PCBSF Son Test Betimsel Istatistik Bulgulart
PCBSF n Mdn X Min Max SE SD
12 12.50 12.750 10.00 16.00 .56575 1.95982

Not: PCBSF = problem ¢6zme becerisi soru formu; SD = standart sapma; SE = standart hata.

Tablo 3’de goriildiigii lizere 6grencilerin son testten aldiklart maksimum puan = 16 ve medyan = 12.5
olarak hesaplanmistir. Medyan degerine gore 6grencilerin aldiklar1 puanlar siralandiginda %50°si 12.5 puan ve
tizerinde, %50’si 12.5 puan altinda kalmistir. 12.5 puanin altinda kalan 6grenciler en az 10 puan almislardir. Diger
yarisi ise en fazla 16 puan almistir. Buna gore katilimer 6grenciler en az ortalama diizey problem ¢ézme siireci
bilgisine sahiptir. Tablo 2 ile Tablo 3 karsilastirildiginda 6grencilerin aldiklari minimum puanlarda sifirdan 10’a
bir artig goriilmektedir.

Tablo 4
PCBSF On Test-Son Test Wilcoxon Isaretli Siralar Toplami Testi Sonuglart
On test-Son test n SO ST Z p
Negatif sira 1 2.00 2.00 -
PCBSE Pozitif sira 11 6.91 76.00 -2.093 004
Esit 0

Not: PCBSF = problem ¢6zme becerisi soru formu; SO = sira ortalamasi; ST = siralar toplami.
*Negatif siralar temeline dayali.

Tablo 4’te ise 6n test son test puanlarmin karsilastirmasina ait Wilcoxon Isaretli Siralar Toplami Testi
analiz sonuglar1 goriilmektedir. Analiz sonuglarina gére 6grencilerin PCBSF 6n test puanlari ile son test puanlar
arasinda anlamli bir farklilik oldugu goriilmektedir (Z = -2.093, p < .05). Elde edilen fark puanlarinin sira
ortalamasi ve toplamlari dikkate alindiginda, gézlenen farkin pozitif siralar lehine yani son test puanlarinin lehine
oldugu goriilmiistiir. Negatif sira degerine gore ise bir 6grenci son testte On testten daha diisiik puan almistir.
Yapilan uygulama sonunda bir 6grenci disinda tiim 6grencilerin PCBSF testinden aldiklar1 puanlar artmistir.

Isbirlikli Cahisma Becerisine (ICB) Ait Bulgular

Ogrencilerin siire¢ basinda ICB durumlarin1 belirlemek amaciyla dgrenci giinliiklerinin birincisine
tematik analiz yapilmistir. Ogrencilerin ifadelerinden olumlu ve olumsuz temalar1 elde edilmistir (Tablo 5).
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Tablo 5
Ogrencilerin Birinci Giinliiklerinden Elde Edilen ICB Durumlarina Ait Bulgular
Tema Kod
Severim (Ox, Qg, Qg, Q@, (")?, Qg), 0}0, le), Kolaydir (01, O3, Os, Os, Os,'.(")g,.‘c")lq., O{z), Calismay1
Olumlu kolaylastirir (O1, O3, Os, Os, Os, Og, O10, O12), Herkesle ¢alisabilirim (O1, Os, Os, Os, O, O10), Ekibe
giivenirim (O1, O3, Os, Os, Os, Og, O10, O12), Yalnizca yakin arkadaslarimla galisabilirim (Os, O12),
Farkli bakis agis1 saglar (O1)
Tercih etmem (Oz, Os, O7, (")1}), Zprlz&mrgn (02, 04, 07, (")11)?‘ Ca}lsm?yl “zorlastlrlr (02, 04, 07, O12),
Olumsuz Caligmayi1 karmagiklastirir (Oz, Os, O7, O11), Siireci uzatir (Oz, O4, O7, O11), Sorumsuz kisiler vardir

(O4)

Tablo 5 incelendiginde 6grencilerin isbirlikli galigmaya yonelik gériislerinden olumlu temasi altinda yedi
kod elde edildigi goriilmektedir. Ogrenciler cogunlukla isbirlikli calismaya dair olumlu yorumlar yapmuslardir.
22.09.2020 tarihli giinliiklerinde O1 kodlu 6grenci “...Farkli insanlar ile birlikte calisirsak, farkli bakis agilarindan
goriilebilen  sorunlari/eklemeleri de gorebiliriz...” diyerek isbirlikli ¢alismanin farkli bakis agisi
kazandiracagindan; O1 kodlu 6grenci “...Birbirimize giivenmeden isbirlikli ¢alisamay1z ¢iinkii isbirlikli calismak
icin herkesin birbirine giivenmesi gerekir...” isbirlikli caligmanin giiven boyutundan; Os kodlu 6grenci “...Grupla
¢aligmay1 severim ¢linkii yakin arkadaglarimla ¢alismak bana giiven verir isleri boliiserek yapinca daha kolay biter
bazen zor olsa da ¢ogunlukla kolaydir...” ifadesi ile isbirlikli ¢calismanin daha kolay oldugundan séz etmistir.
Olumsuz temasinda ise alt1 kod yer almaktadir. Ornegin O4 kodlu 6grenci “Grup ¢alismasim tercih etmem giinkii
zorlantyorum. Gruplarda herkes sorumluluklarinin bilincinde degildir ve bu da ¢aligsmalarda aksakliklara yol agar.
Ancak herhangi bir projeyi kisisel olarak yaparsaniz her sey olabildigince planlandig1 gibi ve sorunsuz ilerler,
kimse yiiziinden plan degisikligi yapmak zorunda kalmazsiniz.” diyerek igbirlikli calismay1 zorlandig1 igin tercih
etmedigini ve ¢esitli olumsuz yanlari oldugunu ifade etmistir. Olumsuz ifadelere ragmen genel olarak 6grencilerin
isbirlikli ¢aligmaya olumlu yaklastiklar1 goriilmektedir.

Ogrenci giinliiklerini desteklemek amaciyla 6n test olarak ISO uygulanmustir. ISO’den alinabilecek puan
40-200 degerleri arasindadir. ISO on testi betimsel istatistik bulgular1 Tablo 6’da yer almaktadir.
Tablo 6
ISO On Test Betimsel Istatistik Bulgular:

n X Mdn Min. Max. SD SE
12 158.8333 155.50 142.00 174.00 11.16678 3.22357

Isbirligi Siireci Olgegi

Not: SD = standart sapma; SE = standart hata.

Tablo 6’da goriildiigii iizere 6grencilerin ISO &n testten aldiklar1 maksimum puan = 174 ve medyan =
155.5 olarak hesaplanmigtir. Medyan degerine gore 6grencilerin aldiklari puanlar siralandiginda %50’si 155.5
puan ve iizerinde, %50’si 155.5 puan altinda kalmistir. Bu puanin altinda kalan 6grenciler en diisitk 142 puan
almiglardir. Diger yarisinda yer alan 6grenciler ise en yiiksek 174 puan almistir. Bu degerlere gore katilimer
dgrencilerin ISO 6n test puanlar iyi diizeydedir.

Programin uygulanmaya basladig1 2-13. Haftalar arasinda ICB’ye ait nitel veriler toplanmistir. Ogrenci
giinliiklerinin tiimevarimsal tematik analizinden dort ana tema ve ve ona bagl kodlar elde edilmigtir. Tema ve
kodlar Tablo 7’de goriilebilir.

Tablo 7
ICB ye Ait Ogrenci Giinliiklerinden Elde Edilen Tema ve Kodlar
Tema Kod
Diger fikirleri dGnemsemek (01, 04, Os, Ono, 011), Eglenmek ((")1, 0Oz, 03, 04, Os, Op, O7, Os, O,
Duygu 010, O11, O12), Arkadaslarin1 sevmek (O2, Os, Os, Og), Birlikte calismaktan keyif almak (O3, O2,

03, 04, 05, 0s, 07, Og, Og, O10, O11, O12), Sorumluluk (Os, O11), Yeni insanlar tanimaktan mutlhu
olmak (Os, Oo), Sabir (O1, Os)

Daha hizli galigma (O1, Oz, Og), Verimlilik (Os, O12), Fazla sayida fikir iiretme (Os, Os, Oo, O10),
Siireg Ayrintilart yakalama (O4), Problem ¢6zmede kolaylik (O1, Os, Os, O11, O12), Yeni bilgiler
ogrenme (Os, Og, O10, O12)

Callsmaygt_ esi.t. kaEkl sunma (Ql, (:?2, (::)3, (:)4, (::)5, (")"6, (")7", Os, Og, O1o, (").1.1, le),nYardlma ihtiyag
duyma (O1, O2, O3, O4, Os, Os, O7, Os, Og, O10, O11, O12), Paylagim (Os, Os, O11)

Sorun Teknik sorunlar (O2), Katilim azlig1 (Os, Og), Zayif iletisim (Os)

Yardimlasma
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Tablo 7 incelendiginde 6grencilerin siire¢ boyunca ICB’ye yonelik duygu, siire¢, yardimlasma ve sorun
olmak tiizere dort temada fikirlerini ifade ettikleri goriilmektedir. Duygu temasi, 6grencilerin isbirlikli calismaya
dair duygularini belirtir. Siire¢ femasi, Ogrencilerin isbirligi yapmanin caligma siirecine katkilarma dair
diisiincelerini belirtir. Yardimlagma temasi, 6grencilerin igbirligi ve yardimlasma arasinda kurdugu iliskiyi aciklar.
Sorun temasi ise uygulama sirasinda yapilan isbirlikli ¢caligmalarda 6grencilerin yasadigi sorunlari ifade eder.
Ogrenciler en cok isbirlikli ¢alismaya yénelik duygularindan sz etmislerdir. O1 kodlu 6grenci 27.10.2020 tarihli
glinliigiinde "bence isbirligi yapmak demek digerlerinin fikirlerini 6nemsemek demektir ¢iinkii herkesin fikri
dnemlidir..." diyerek ekipteki herkesin fikirlerini nemsedigini belirtmistir. Os kodlu 6grenci ise 22.12.2020 tarihli
giinliiglinde "birlikte calisarak yeni arkadagslar tanidim, onlardan yeni bilgiler 6grendim. Onlarla bir seyler
paylasmak beni mutlu etti gergekten..." demistir ve isbirligi yaparken yardimlagma, paylasma gibi duyussal
faktorlere deginmistir. Ayn1 6grenci 03.11.2020 tarihli glinliigiinde "...ama bazi arkadaslarim baglarda iletisim
kurmuyordu ve zorlaniyordum. Caligmalara katilim gostermiyorlardi..." diyerek yasadigi sorunlara deginmistir.
Oskodlu 6grenci 20.10.2020 tarihli giinliigiinde "...isbirlikli ¢alisirken sabretme 6zelligim de gelisti. Ciinkii bazi
arkadaslarimin bilgisayarindan sesi gelmiyor, bazilar1 siirekli kopuyor. Calismalar bazen yarida kald1..." demistir.
Ayrica slirecte yasanan zorluklara deginerek, bu durumun sabir duygusunu gelistirdigini ifade etmistir.
Ogrencilerin tiimiiniin isbirlikli calisirken keyif almalar1 ve eglenmeleri dikkat ¢eken bir sonugtur. Ciinkii on test
bulgularinda isbirligi yapmaktan hoslanmadigini sdyleyen 6grenciler goriilmektedir fakat siirecin sonunda bu
sekilde bir ifadeye rastlanmamuistir.

ICB ile ilgili aragtirmact 6gretmen giinliiklerinin tiimevarimsal tematik analizinden olumlu ve olumsuz
temalar1 elde edilmistir. Olumlu temasinda motivasyon, etkin katilim, paylagim, beyin firtinasi, yardimlasma, is
boliimii, ortak fikir, baghlik, akran 6grenmesi kodlar yer alir. Olumsuz temasinda ise ¢ekimser kalan grup iiyeleri,
yazma ¢alismalarinda isteksizlik, bazi gruplarin yavas ¢calismast kodlar1 yer alir. Ornegin 6gretmenin 06.10.2020
tarihli glinligiinde "Baslangica gore birlikte ¢alisma konusunda iyi gidiyor ¢ocuklar. Birbirlerini tanidik¢a aligtilar.
Bugiin yazma c¢alismasinda tiim grup tiyeleri isteksizdi genelde, gorevleri birbirlerine atmaya ¢alistilar..." diyerek
hem olumlu hem olumsuz durumlardan s6z etmistir. 01.12.2020 tarihli giinliigiinde ise "...6grenciler bugiin grup
caligmalarin1 daha motivasyonlu yapmaya basladilar. Baglarda etkin katilan 6grenciler ¢ok az sayidaydi. Simdi
timii katilim gostererek i boliimii yapti ve sik sik yardimlastilar. Birbirlerinden c¢ok sey o6grendiklerini
diisiiniiyorum." ifadesi ile 6grencilerin tiimiiniin birlikte ¢alistigini 6ne slirmiistiir.

Tablo 8
Ogrencilerin Son Giinliiklerinden Elde Edilen ICB Bulgular
Tema Kod
1sbirligi yapma Ozelligim gelisti. ((")}, Og, O§, C")it, (")§, 09, (f)z, O§, (")9, C)}o, 0}1, C)}z)
Isbirlikli calismay1 6nemsiyorum. (O1, Oz, Oz, Os, Os, Os, O7, Os, Og, O10, O11, O12)
olumlu Paylasmanin 6nemli oldugunu diisiiniiyorum. (O3, Os, O11)

Birlikte calismak isi kolaylastirir. (O1, O7, Og, O11, O12)
Birlikte daha ok fikir iiretiriz. (02, Os, Og)
Birlikte ¢alisinca gorevler kisa siirede tamamlaniyor. (Os, Og, O10)

Bazen arkadaslarim sorumluluklarmi yerine getirmedi. (O2, Os)
Olumsuz Baz1 gorevlere daha aktif katilabilirdim. (O4)
Sunumlarimizi daha iyi yapabilirdik. (O11)

Uygulamanin 15. haftasinda ICB’ye yénelik genel fikirlerin alindig1 son dgrenci giinliiklerinin tematik
analizinden elde edilen bulgular Tablo 8’de yer almaktadir. Tablo 8’de ICB’ye ait olumlu ve olumsuz temalari
altinda kodlar goriilmektedir. Buna gore dgrenciler genel olarak ICB’lerinin gelistigini ifade etmislerdir. Ornegin
O11 kodlu dgrenci “Bu siirecte isbirlikli calisma o6zelligimin gelistigini diisiiniiyorum. Isbirlikli ¢alismayi
onemsiyorum ¢iinkii is boliimii yapmak paylasmak gorevlerimi kolaylastirir. Ama yine de sunumlarimizi yaparken
daha iyi ¢alisabilirdik.” diyerek isbirlikli ¢alismanin olumlu ve olumsuz yonlerini ifade etmistir.

Ogrenci giinliiklerini desteklemek amactyla son test olarak ISO uygulanmistir. iSO son testi betimsel
istatistik bulgular1 Tablo 9°da yer almaktadir. ISO’den alinabilecek puan 40-200 degerleri arasindadir.

Tablo 9
ISO Son Test Betimsel Istatistik Bulgular:

n X Mdn Min. Max. SD SE

Isbirligi Siireci Olgegi 12 182.25 180.50 173.00 194.00 6.45439  1.86322

Not: SD = standart sapma; SE = standart hata.
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Tablo 9°da goriildiigii izere 6grencilerin son testten aldiklart maksimum puan = 194 ve medyan = 180.5
olarak hesaplanmistir. Medyan degerine gore 6grencilerin aldiklar1 puanlar siralandiginda %50’si 180.5 puan ve
iizerinde, %50’si 180.5 puan altinda kalmistir. 180.5 puanin altinda kalan 6grenciler en az 173 puan almislardir.
Diger yarist ise en fazla 194 puan almistir. Buna gore katilimer 6grenciler SO son testinden yiiksek puanlar
almiglardir. Tablo 6 ile Tablo 9 karsilagtirildiginda 6grencilerin aldiklari minimum puanlarda 142°den 173’e 31
puanlik bir artig goriilmektedir.

Ogrencilerdeki degisimi ortaya koymak amaciyla ISO 6n test ve son test puanlarinin karsilastirmasi
yapilmustir. Bu sebeple testlerin analizinde Wilcoxon Isaretli Siralar Toplami Testi kullanilmistir. Tablo 10°da 6n
test son test puanlarinin karsilastirmasma ait Wilcoxon Isaretli Siralar Toplami Testi analiz sonuglar1 yer
almaktadir.

Tablo 10
ISO On Test-Son Test Wilcoxon Isaretli Siralar Toplami Testi Sonuglar
On test-son test n SO ST z p
filies Qi N e Negatif sira 0 .00 .00 -
Isbirligi Siireci Olgegi Pogitif sira 12 6.50 78.00 -3.065 .002
Esit 0

Not: SO = sira ortalamasi; ST = Siralar toplami.
*Negatif siralar temeline dayali.

Tablo 10°da yer alan analiz sonuglarina gére, ISO 6n test son test puanlar1 arasinda anlaml bir farklilik
oldugu goriilmektedir (Z = -3.065, p < .05). Elde edilen fark puanlarinin sira ortalamasi ve toplamlar1 dikkate
alindiginda, gozlenen farkin pozitif siralar lehine yani son test puanlariin lehine oldugu goriilmiistiir. Yapilan
uygulama sonunda tiim dgrencilerin ISO testinden aldiklari puanlar artmustir.

Tartisma

Bu ¢alismanin amaci, problem ¢6zmeye dayali farklilastirilmis fen programi araciligiyla 6zel yetenekli
ortaokul 6grencilerinin PCB ve ICB 6zelliklerini gelistirmektir. Calismanin sonuglari, 6zel yetenekli dgrencilerin
bilissel becerilerden olan PCB ve duyussal becerilerden olan ICB’nin farklilastirilmis fen bilimleri programi
araciligiyla gelistigini ortaya koymustur.

Aragtirmanin ilk sorusu 6grencilerin PCB’leri ile ilgilidir. Nitel veri toplama araci olan 6grenci giinliikleri
problemi anlama/tanimlama, hipotez kurma, kaynak tarama, hipotezleri test etme, verileri analiz etme ve
degerlendirme temalarina gore yapilan 6n degerlendirmeleri sonucunda 6grencilerin uygulama baginda problem
durumunu tanimlamada iyi, fakat sonraki basamaklarda yetersiz oldugu goriilmiistiir. Akdeniz ve Bangir Alpan
(2020) galismalarinda 6zel yetenekli 6grencilerin problem ¢ézme stili olarak problemi tanimlamayi, tanimladiklart
problemlerin ¢dziimiine yonelik fikir tiretmeyi ve problem ¢dziim siirecini sonlandirmak yerine yalnizca fikirlerle
ugrasmay1 tercih ettiklerini sdylemistir. Bu ¢aligmanin sonucu da bir bakima bu arastirma sonucunu destekler
nitelikte oldugu sdylenebilir. Ogrenciler uygulama basinda mevcut bilgileri ile problemi tanimlamislar fakat
hipotez kurmaktan s6z etmemislerdir. Dolayisiyla hipotezleri test etme basamagini da ifade etmemislerdir.
Kisacast odgrenciler, problem ¢6zmenin iist biligsel basamaklarma ¢ikamamislardir. Nicel verilere dayali
sonuglarda da, dgrencilerin yarist PCBSF 6n testinden disiik puanlar almislardir. Genel olarak ¢aligmanin
katilimceilart olan 6zel yetenekli &grencilerin problem ¢6zme becerisi diizeylerinin diisiik oldugu sonucuna
ulagilmistir. Yapilan 6n degerlendirmeyi destekler bicimde Ugar ve digerleri (2017), 6zel yetenekli 6grencilerin
PCB’leri beklenen seviyede olmadigint ve gelistirmek i¢in uygulamalar yapilmasi gerektigini ifade etmislerdir.
Bu sebeple katilimci Ggrencilerin problem ¢6zme becerisinin  gelistirilmesi gerektigi diistiniilmiis ve bir
farklilagtirtlmis fen 6gretim programi hazirlanmistir. Alan uzmani egitimciler de 6zel yetenekli ¢cocuklara 6zel
egitim programlarinin hazirlanmasi gerektigini (Colangelo vd., 2004; Renzulli & Reis, 1991; Robinson & Moon,
2003), mevcut 6gretim programlarinin onlarm 6grenme ihtiyaglarini karsilamadigini (Renzulli & Reis, 1997)
savunmaktadirlar. Farklilagtirilmig 6gretim programi veya beceri gelistirmeye dayali 6gretim, 6zel yeteneklilerde
egitimin temel amacidir (Roberts & Inman, 2009; VanTassel-Baska, 2013). Bu ¢aligmada katilimer 6grencilerin
ihtiyaglarina yonelik hazirlanan farklilastirilmis programda iist diizey diisiinme becerilerinden olan problem ¢dzme
becerisini gelistirmek amaclanmistir. Hazirlanan 6gretim programinin uygulanmasi sonucunda, nitel ve nicel
araglardan toplanan verilerin sonuglar1 6grencilerin PCB’leri bir 6grenci hari¢ degerlendirme basamagina kadar
ciktigin1 gostermistir. Bir 6grenci de analiz etme basamaginda kalmistir. Genel olarak baslangigta dgrencilerin
yarisi hipotez kuramazken siire¢ sonunda kurduklar1 hipotezler ile ilgili deney kurup, ¢6ziimlerini
degerlendirmiglerdir. Burada 6grencilerin PCB gelisiminde 6gretim programi farklilagtirmasi yapilmasinin 6nemli
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bir etkisi oldugu soylenebilir. Alanyazinda (Gallagher vd., 1992; Jo & Ku, 2011; Kuo vd., 2010; Maker vd., 1996)
bu calisma sonuglarmi destekler bicimde PDO temelli miidahalelerin, dzel yetenekli dgrencilerin PCB’lerini
gelistirdigi goriilmiistiir. Ayrica normal gelisim gosteren 6grencilerle yapilan ¢alismalarda da (Aka, 2012; Argaw
vd., 2017; Mutlu & Ayar-Kayali, 2015) yine PDO yaklasimina gére tasarlanan 6grenme ortamlari, dgrencilerin
PCB’lerini gelistirmistir. Bunun ile birlikte PDO yaklasimmin temel ozellikleri diisiiniildiigiinde, PCB
ozelliklerinin gelismesi yoniinde olumlu bir etkinin ortaya ¢ikmasi beklenilen bir sonugtur. Ancak bu durum
6grencilerin hazirbulunusluk diizeyleri ve problem ¢6zme potansiyelleri gibi bireysel 6zelliklere gore degisebilir.
Calismaya katilan 6zel yetenekli 6grencilerin sahip oldugu potansiyeller diisiiniildiigiinde, PDO’niin onlar igin
kullanish bir yaklasim oldugu ifade edilebilir. Bu baglamda, PDO’ye dayal farklilastirma yapilmis programlarin
ya da dgretim modiillerinin 6zel yetenekli 6grencilerin PCB gelisimine katki sagladig sdylenebilir.

Aragtirmanin ikinci sorusu 6grencilerin isbirligi yapma becerilerinin geligimi ile ilgilidir. Caligmanin
duyussal boyutu olan ICB’ye dair siire¢ basinda 6grencilerden elde edilen nitel verilere dayali sonuglar, onlarin
olumlu ve olumsuz diisiincelere sahip oldugunu gostermistir. Ogrencilerin iigte biri isbirlikli calismay: tercih
etmeyecegini ifade etmistir. Bu sonucu destekler bicimde hem 6zel yetenekli 6grenciler (Chan, 2001; Sak, 2004),
hem de normal gelisim gosteren 6grencilerin (Michaels, 1977; Wagner 111, 1995) tek basina ¢alismay1 tercih
ettigini gosteren caligmalar vardir. Ogrencilerin olumsuz ifadelerinden yola cikarak, bu tercihin nedeninin grup
icerisinde karigiklik ¢ikmasi ve calismayi zorlastirmasi yorumu yapilabilir. Ozel yetenekli dgrencilerin liderlik
ozelliklerinin akranlarina kiyasla geligmis ya da gelisme potansiyeli daha fazla oldugu bilinmektedir (Emir & Acar,
2012; Renzulli, 2012; Tannenbaum, 1983). Grup calismalarinda da liderlik 6zelligi gosteren 6zel yetenekli
ogrencilerin bir araya geldiklerinde ¢atisma yasamalart muhtemel sorunlardan biri olabilir. Ayrica yine bu ¢atisma
durumu 6zel yetenekli 6grencilerin milkemmeliyet¢i olmalarindan kaynaklanabilir. Mitkemmeliyetgilik 6zel
yetenekli Ogrencilerin kisilik 6zelliklerinden biri olarak ifade edilir (Leana-Tascilar vd., 2014; Robinson &
Clinkenbeard, 1998). Grupta miikemmel is ¢ikmamasi onlar1 rahatsiz edebilir ve birlikte g¢alismaktan
kacinabilirler. Nitel verilerden elde edilen olumsuz ifadelere ragmen, dgrenciler nicel veri toplama araci olan ISO
on testinden yiiksek puan almiglardir. Tirri (2011), 6zel yetenekli 6grencilerin yapilan testlere dogru cevaplar
verebileceklerini fakat bu test sonuglarina bakarak onlarin gercek etik davraniglarinin tahmin edilemeyecegini
belirtmistir. Bu arastirmada da 6grencilerin olumsuz ifadelerine ragmen ISO 6n testinden yiiksek puanlar almalari
sonucu, onlarin igbirlikli calismay1 sevmeseler dahi karsi tarafin istedigi cevaplari verebilme olasiligtyla
iligskilendirilebilir. Elde edilen 6n degerlendirme sonuglarinin aksine normal gelisim gdsteren Ogrencilerin
(Layman, 2006; Mo, 2017; Roseth vd., 2008; Slavin, 2014) ve 6zel yetenekli 6grencilerin grupla ¢alismayi tercih
ettigini ifade eden calismalar da mevcuttur (Burns vd., 1998; Nacaroglu & Arslan, 2019; Ozarslan & Cetin, 2018;
Rayneri vd., 2006). Farklilagtirllmis programin uygulama siireci sirasinda elde edilen bulgular sonucunda,
Ogrencilerin tiimii isbirligi yapmaktan zevk aldiklarini ifade etmislerdir. Adams-Byers ve digerleri (2004), 6zel
yetenekli 6grencilerin kendilerine benzer 6grencilerle bir arada olmaya ve ¢alismaya daha ¢ok deger verdiklerini
ifade etmistir. Ogrencilerin bu ¢alismada isbirligi yapmaktan zevk almalar1, benzer dzelliklere sahip akranlariyla
birlikte ¢aligmis olmalart durumu ile iligkili olabilir. Ayrica dgrenciler diger 6grencilerin fikirlerini dnemsedigini,
daha kolay 6grendiklerini belirtmislerdir. Mulrey’in (2017) ¢alismasi bu sonucu desteklemektedir, ¢iinkii o da
caligmasinda isbirlikli problem ¢6zme siirecinde Ogrencilerin birbirlerinin 6grenimini destekledigini ve
digerlerinin onerilerini degerlendirdigini 6ne siirmektedir. Lipponen (2002) ise bir 6grenme grubunda igbirligi ve
beyin firtinas1 aracilifiyla, 6grencilerin fikir iiretirken kullanacaklari bilgiyi verimli bir sekilde alabildigini
sOylemistir. Calismanin diger bir sonucu 6grencilerin igbirligi sayesinde daha verimli oldugunu ve daha fazla fikir
iirettiklerini ortaya koymustur. Ogrencilerin isbirligi halinde galistiklarinda daha iiretken olduklari ve daha iist
diizey becerilere eristikleri bilinmektedir (Roseth vd., 2008; Slavin, 2014). Ayrica Sun ve digerleri (2017) problem
¢Oozme aktivitelerinden 6nce kiigiik gruplar halinde calisan 6grencilerin daha etkili sonuglar elde ettiklerini
belirtmektedir. Giinliiklerde 6grenciler arasinda olumlu bir bag kuruldugu, grupla ¢alisma becerilerinin arttigi
ortaya ¢cikmistir. Uygulama sonunda nicel veri toplama arac1 olan ISO son test puanlariin 6n test puanlaria gore
artis gosterdigi goriilmiistiir. ISO 6n test son test puanlarmnin karsilastirmasina ait analiz sonucunda, son test lehine
anlamli bir farklilik oldugu bulunmustur. Uygulanan program araciligi ile 6grencilerin igbirlikli ¢aligma 6zellikleri
gelisim gostermistir. Graesser ve digerlerinin (2018) ¢aligmalarinda bahsettigi gibi igbirlikli problem ¢ézmenin
olumsuz sonuglar1 da ortaya ¢ikabilir. Bu arastirmada da birtakim olumsuz sonuglar ¢ikmistir. Bu sorunlarin bir
kismi &gretim programinin uygulama ortamindan kaynaklanmistir. Uygulamanin uzaktan g¢evrimigi egitim
ortaminda yapilmasi, teknik sorunlar ile iletisim sorunlarini dogurmustur ve alan yazinda da benzer sonuglar ile
karsilagilmigtir (6r. Arora & Srinivasan, 2020; Hebebci vd., 2020; Lall & Singh, 2020). Bazi sorunlar da grup
iiyelerinin zaman zaman sorumluluklarini yerine getirmemesinden kaynaklanmaistir. Bu sonug da yine dgrencilerin
mitkemmeliyetci olmalari ile agiklanabilir.
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Bu arastirmanin sonucunda 6zel yetenekli 6grencilerin 6zellikleri dikkate alinarak hazirlanmis probleme
dayal fen programinim, dgrencilerin PCB ve ICB gelisimlerinde etkisi oldugu soylenebilir. Ozel yetenekli
ogrencilerden bilissel, duyugsal ve sosyal alanlarda iist diizey performans sergilemeleri beklenir. Onlar1 her agidan
donanimli bireyler olarak yetistirmek icin, ihtiya¢ duyduklari egitim firsatlarin1 sunmanin 6nemi bilinmektedir.

Aragtirmanin 6rneklem grubundan, calisma ortamindan, uygulanan programdan kaynaklanan bazi
siirliliklart vardir. Birinci smirlilik, calismaya 12 6zel yetenekli 6grencinin katilmasidir. Grupta az sayida 6grenci
olmasi nicel veri toplama araglarmin istatistiki yorumlamasi bakimindan smrlilik olarak goriilebilir. ikinci
siirlilik COVID-19 salgini sebebiyle ¢aligmanin uzaktan egitim ortaminda gergeklestirilmesidir. Bu durum
isbirlikli calismada koordinasyonu etkilemis olabilir. Ugiincii sinirhilik, uygulamada kullanilan WEB 2 gretim
araglarmin sayis1 ve zelligi ile ilgilidir. Ogrenciler kullanilan uygulamalarin dzellikleri dahilinde ¢alismalarin
gergeklestirmislerdir. Son sinirlilik ise yalnizea bir iinite tizerinden ¢alismanin yapilmasidir. Bu da konu kapsami
bakimindan sinirlilik olusturabilir.

Bu calismanin sonucunda gelecek arastirmalara yapilabilecek oneriler sdyledir;

1. Ayni ¢aligma, deneysel desenler kullanilarak tekrarlanabilir ve arastirma sonuglari genellenebilir hale
getirilebilir.

2. Farklilagtirllmis program, normal gelisim gosteren Ogrencilere uygulanabilir ve 6zel yetenekli
Ogrencilerin arastirma sonuglar1 karsilastirilabilir.

3. Aragtirma daha fazla sayida 6zel yetenekli 6grenci ile yapilabilir.
4. Arastirma yiiz ylize egitim ortaminda ve uzaktan egitim ortaminda olacak bigimde tekrarlanabilir.

5. Farkli igeriklerde ve farkli sinmif seviyelerinde tniteler gelistirilip, 6zel yetenekli 6grencilerin diger {ist
diizey biligsel becerilerine olan etkisine bakilabilir.
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Abstract

Introduction: Effectively solving complex and challenging problems in all areas of modern life and cooperating
in this process have come to the fore in recent years. This study aimed to develop gifted middle-school students’
problem-solving and cooperative working skills through a differentiated science program based on problem-
solving.

Method: The study was designed as an action research study. The participants were 12 seventh-grade (11-12 years
old) gifted students and a researcher who was also a teacher. The researchers prepared the problem-based
differentiated science teaching module and applied it to the participants for 14 weeks. Qualitative and quantitative
data collection tools were used in the study. The Problem-solving Skills Questionnaire and student diaries were
used to reveal the development of problem-solving. The Cooperative Process Scale and student diaries were used
to reveal development of cooperative working skills. Descriptive statistics and Wilcoxon Signed Rank Test were
used to analyze quantitative data, and thematic analysis was used to analyze qualitative data.

Findings: The qualitative and quantitative findings of the study showed that the problem-based differentiated
science teaching module improved the gifted students’ cooperative working and problem-solving skills.

Discussion: This study suggests that the differentiated science program was effective in the development of the
gifted students’ cooperative working and problem-solving skills. Studies in the literature support this result. In
future studies, it is recommended that differentiated programs be prepared with different subject contents and that
their effectiveness be investigated.
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differentiation.
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Introduction

It has become essential for educators to equip students with the skills to be able to think and act like
scientists, ask questions, form hypotheses, and conduct research so that they can cope with increasingly complex
problems in a rapidly changing society (Kelley & Knowles, 2016). Policymakers, curriculum development experts,
and teachers have worked to equip students with these skills, and have integrated 21st-century skills into standard
education programs. These skills should be acquired by students of all different ages and characteristics. Gifted
students also have different characteristics compared to their peers. For this reason, these students have the capacity
for high achievement in intellectual, creative, artistic, leadership, or other specific academic fields, and they need
services or activities not generally provided by the school in order to develop these capacities (National
Association for Gifted Children, 2013). Since standard curriculums do not meet their needs (Renzulli & Reis,
1985), educational interventions such as acceleration, enrichment, and differentiation can be applied (Neihart,
2007; VanTassel-Baska & Brown, 2009; VanTassel-Baska et al., 2002).

Differentiated curricula should be sufficient to support various developmental stages and individual
characteristics, even in the small number of student populations identified as having the highest potential, taking
into account the variability in the development of abilities (Housand, 2016). There are a number of curriculum
differentiation models that have been successfully applied to date. For example, Renzulli's School-Wide
Enrichment Model (Renzulli & Reis, 1997) is a model that provides an enriched learning experience for all
students, focusing on academic and creative abilities (Reis & Renzulli, 2009). Renzulli's triple ring theory is at the
forefront of this model. Renzulli focused on “gifted behaviors” rather than the “gifted individual”, and these
behaviors were based on the concepts of creativity, commitment, and above-average ability (Renzulli & Reis,
1997). Kaplan's Grid Model consists of themes, big ideas, content, processes, products, and learning experiences
(Kaplan, 2009). It is named the grid model because the way these elements are placed in the table resembles a grid.
The Parallel Curriculum Model (Tomlinson et al., 2009) was developed to create a compelling curriculum suitable
for all students, including gifted students (Hockett, 2009). The framework of a parallel curriculum depends on four
thinking dimensions, called parallels/curricula, that can be used together or independently (Tomlinson et al., 2002).
In the Integrated Curriculum Model (ICM) used in the current study, differentiations were made based on
complexity, depth, and density, taking into account the distinctive features of gifted students (VanTassel-Baska &
Wood, 2009). The development of both cognitive and affective characteristics of students was also discussed in
the ICM curriculum (VanTassel-Baska & Wood, 2010). There have been many years of research on the
effectiveness of these models in gifted children. When the general features of all models are examined, all of them
include:

1. Acceleration in skill areas or grade level,

Grouping students into skill areas or for advanced applications, including flexible grouping,

2
3. Applying inquiry-based strategies based on open-ended problems or seeking answers to questions,
4. Placing higher-order thinking skills and problem-solving in core subject areas,

5

Practices based on the students' own interests, practices outside the educational environment, or practices
focusing on curriculum content and processes that have personal meaning for the students (Ackerman,
2014; Assouline et al., 2015; Renzulli & Reis, 2014; Rogers, 2004).

VanTassel-Baska and Brown (2007) stated that six of the 11 curriculum/curriculum models they
examined used an inquiry-based approach and that solving complex problems was at the center of the approach.
Furthermore, Maker designed a curriculum using five types of problems in the Matrix Model (Maker et al., 1994).
As seen in the examples, researchers have centered on the problem-solving approach in order to develop high-
level skills and enable gifted children to solve contemporary problems by using their own abilities. In Van-Tassel
Baska's ICM, integrating problem-based learning (PBL) into science units produced effective results in research
(Van-Tassel Baska et al., 1998). These results showed that gifted students' critical thinking skills, problem-solving
skills (PSSs), and academic knowledge improved (Kim et al., 2012; VanTassel-Baska et al., 2009; VanTassel-
Baska & Stambaugh, 2006; VanTassel-Baska & Wood, 2009).

PBL is heavily based on Bruner's (1962) work, which includes constructivism and educational
philosophies had a foundation in discovery through problem-solving. Researchers state that PBL has four main
features; (1) focusing on complex and real-life problems with many solutions, (2) group work, (3) self-learning of
new information, and (4) the teacher's guiding role (Hmelo-Silver, 2004, 2015; Savery, 2015). According to Maker
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and Wearne (2021), PBL is an essential model for applying content differentiation principles (abstractness,
complexity, diversity, organization of learning value, investigation of people and methods). The approach's
handling of complex real-life problems is an important point for the education of gifted students, because it is
necessary to expose these students to challenging activities that offer them the opportunity to use their capacities.
In particular, gifted students, who stand out because of their creative thinking skills, can solve many problems in
many different ways (Cetinkaya, 2021). Thanks to PBL, students are able to develop higher-order thinking skills
(Argaw et al., 2017; Gholami et al., 2016; Ismoyo, 2017). Among these skills is PSS. PSS is among the critical
goals of science education (Greiff et al., 2013; Scherer & Tiemann, 2012) and gifted education (Diezmann &
Watters, 2001). According to Mayer and Wittrock (2006), problem-solving is the cognitive process a problem-
solver performs to reach a goal when no solution is immediately obvious. Although the stages of this process do
not have a clearly defined order, they should function in a roughly parallel way. For example, PISA (2017) lists
the stages of the problem-solving process as follows: discovering and understanding the problem, representing and
formulating, planning and executing, monitoring and reflecting. Griffin's (2014) problem-solving procedure
progresses from inductive to deductive thinking. The individual first examines the problem, then defines the
relations between the elements and transforms them into rules. Finally, they test these rules and generalizations.

So far what has been mentioned is the cognitive dimension of problem-solving. The Organization for
Economic Co-operation and Development (OECD, 2018) added cooperation, an affective skill, to the ability to
solve complex problems, which is one of the future competencies expected of students. In the education of gifted
students, working in groups and providing challenging teaching are two essential enrichment elements (Neber et
al., 2001; Rankin, 2016). In addition to cognitive skills, they are crucial to maximizing gifted students' social and
affective skills. Although the inherent abilities of gifted students are seen as individual strengths for them,
teamwork and cooperation are necessary in the contemporary world (Tennant et al., 2009; Trilling & Fadel, 2009).
For this reason, these issues should be considered when program enrichment studies are carried out in educational
settings, especially in science courses.

As a science teacher of gifted students, the first author of this study wanted to take action to improve her
students’ PSS and cooperative working skill (CWS). For this reason, the researchers decided to design a
differentiated program that was flexible and meets the students’ needs, taking into account the students’ individual
characteristics. As the curriculum differentiation model, they chose the ICM in order to work on both mental and
affective skills (VanTassel-Baska & Wood, 2009). The ICM has accelerated and advanced topics, deep and
complex content, high-level thinking skills, and tasks related to real life (Sak, 2017). A differentiated science
course unit was designed using these features. The basis of the prepared program was a PBL scenario, and its
subject was the “immune system”. The process dimension of the program was PBL, and the content dimension
was the immune system. In addition to PBL, techniques such as large-small group discussion, SCAMPER, and
brainstorming were used. During the program's implementation, the students tried to solve the problem they were
given in small groups. The research thus aimed to develop students' PSSs and CWSs characteristics through the
problem-based differentiated program prepared for gifted secondary school students. There are studies in the
literature in which gifted students solve problems collaboratively (e.g., Barron, 2000; Gu et al., 2015; Lee & Kim,
2013; Mioduser & Betzer, 2008). However, there are limited studies on PSSs in science education in gifted students
(e.g., Jo & Ku, 2011; Kim & Choi, 2012), and no studies have been encountered on CWSs. In addition, it can be
said that science programs using the ICM, which provides an option for differentiation, are limited in national and
international research (e.g., Bland et al., 2010; Kanli, 2008; Van Tassel-Baska et al., 1998). On the basis of the
points mentioned above, the research is thought to be original in terms of the method, the program created, the
program's content, and the research topic. In addition, it is expected to contribute to future studies in the field with
its results regarding cooperative work, science education, PBL, and program differentiation in gifted students.

The research sought answers to the following questions:

1. What is the effect of the differentiated science program based on problem-solving on the PSSs of gifted
students?

2. What is the effect of the differentiated science program based on problem-solving on the CWSs of gifted
students?
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Method
Design of the Study

This study had an ““action research” design. McMillan (2004) defines action research as helping solve a
classroom or school problem and deciding to engage in a specific practice to do so. Although the participants in
this study were gifted, it was determined that their problem-solving and cooperation skills were not at the desired
level, based on observation and pre-tests by the science teacher and the study's first author. It was decided to
develop a program to improve this situation. Action research was chosen because the researcher was trying to
solve a problem that she observed in her students, and wanted all these steps to be systematic.

A general four-step action research model was employed in the research by using different action cycles
(e.g., Fraenkel & Wallen, 2003; Johnson, 2008; Mertler & Charles, 2011). The research consisted of two action
cycles. The first action cycle lasted 12 months, and the second action cycle lasted 14 weeks. The action research
cycles can be seen in Figure 1.
Figure 1

Action Research Diagram Applied in the Research

ifferentiated

Deciding on the

ICM and immune program
system unit implementation
development and data

collection

Curriculum
differentiation
models
examination and
needs analysis

Differentiated
science curriculum
preparation

Determining
student readiness
through pre-tests

Diata analysis
and results
reporting

Program evaluation
and correction by
field experts

Sharing results with
field experts and
evaluating

Note: ICM = integrated curriculum model.
Study Group
Gifted Students

The research was conducted with 12 secondary-school seventh-grade students (aged 11-12) in a science
and arts center (SAC) in Istanbul in the 2020-2021 academic year. In Turkey, students are considered to display
“giftedness” after passing a three-stage intellectual ability screening conducted by the Ministry of National
Education. Gifted students receive supportive education at SACs in addition to their formal education. The
researcher carried out the study with her students, so the participants were selected from an easily accessible
sample. Five of the participants were boys, and seven were girls. In order to ensure the students’ confidentiality,
they were coded as S1 to S12 in the Results section.

The Researcher Teacher

The study’s first author is also the researcher teacher who implemented the program and collected the
data. She still works as a science teacher at an SAC in Istanbul. In action research, if the researcher carries out the
application themselves and collects the data for the application, this researcher is called an "active participant-
observer" (Mills, 2014). In this study, the first researcher was an active participant-observer.

Data Collection Tools

The use of action research with mixed methods helps obtain more reliable and valid data and allows the
research to be carried out more systematically (Ivankowa & Wingo, 2018). For this reason, quantitative data were
also used to support the qualitative data and make the data diverse. Table 1 shows the data collection tools used in
the study and information about the time of use.
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Table 1
Measurement Tools Used in the Research
Variable Tool type Atthe beg_lnnl_ng of the During the application Atthe gnd .Of the
application application
PSS Qualitative tools Student diaries Student diaries Student diaries
Quantitative tools PSSQ Teacher diaries PSSQ
CWS Qualitative tools Student diaries Student diaries Student diaries
Quantitative tools CPS Teacher diaries CPS

Note: CWS = cooperative working skill; PSS = problem solving skill.
Student Diaries

These were qualitative data collection tools used to find answers to both research questions. The
researchers added open-ended questions to the diaries in order to collect healthy data for the study. The questions
were prepared with regard to the content of the program and were evaluated by two field experts, one from science
education and one from special education. Diary questions were given to the students for 14 weeks from the first
week of the study. Some examples of questions in the diaries were:

1. Express Ela’s problem using a “problem sentence”.
Write two hypotheses for Ela’s problem.

2
3. Why do you think this is the main problem? What evidence did you use to reach this conclusion?
4. Evaluate your solution to Ela’s problem as a group.

5

In group work, I found myself adequate during..........,but not during.......... I can make up for my
deficiency with/by doing..........

6. My group mates were adequate in group work during.......... , but they were insufficient during..........
My suggestion to them might be to..........

7. All group members fulfilled their responsibilities

8. Some of my friends did not fulfill their responsibilities, this may be because..........

9. This course = affected / = did not affect my cooperative working ability, because..........
Researcher Teacher’s Diary

This diary, which was used to find answers to both research questions, was a qualitative data collection
tool belonging to the researcher teacher. After each lesson, the teacher wrote down her observations of the students’
PSSs and CWSs in this diary. While writing the diaries, the teacher took into account the lesson plans and
observations about the daily questions given to the students.

Problem-solving Skill Questionnaire (PSSQ)

This is a tool in which students’ PSSs are measured with open-ended questions regarding a problem. The
researchers prepared the problem text and questions based on the W&M College No Quick Fix Assessment
Activities: Exploring Human Body Systems (Center for Gifted Education, 2007) teacher’s guidebook. Opinions
of two faculty members from the fields of special education and science education were taken regarding the
relevance of the questions. The PSSQ measures students’ ability to use problem-solving steps. The form includes
seven open-ended questions related to an unstructured problem situation. Examples of questions in the form are
as follows;

1. Express the problem in the text in the form of a question sentence.
2. Design an experiment to solve the problem in the text.

3. Write at least two hypotheses for your experiment.
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Cooperative Process Scale (CPS)

The CPS, which is used to measure whether the learning process cooperatively takes place, was developed
by Bay and Cetin (2012) for use at the undergraduate level. For this reason, an adaptation study of the scale was
carried out for secondary-school students. The original version of the scale consists of 40 items and five
dimensions. Bay and Cetin (2012) stated that the scale could also be used as a one-dimensional scale.

The adaptation study of the scale was carried out with 220 sixth-grade and 238 seventh-grade (n = 458)
secondary school students, a group independent from the study, before starting the second step of the action
research. As a result of the explanatory factor analysis (EFA), it was seen that the scale consisted of one dimension
and the KMO value was .988, and that the Bartlett significance value was p = .000. In order for the data to be
suitable for confirmatory factor analysis (CFA), the KMO should be higher than .60, and the Bartlett test should
be significant (Biiyiikoztiirk, 2012). At this point, it was decided to use the single factor version of the scale. CFA
was also carried out on a single factor. As a result, the following values were found: CMIN/DFI (y%/sd) = 2.433;
RMSEA =.056; CFI =.952; NFI =.922; IFI = .953. These values were in the acceptable range (Bentler & Bonnet,
1980; Hu & Bentler, 1999; McQuitty, 2004). As a result of the CFA of the scale, it was observed that the original
factor structure was preserved. The scale’s reliability was checked with the internal consistency coefficient for the
entire scale. The Cronbach Alpha coefficient obtained was found to be .99. As a result of the adaptation study of
the scale, it was found that it was suitable for secondary school students and was applied to the students without
making any changes.

Data Collection and Analysis

The diaries, the qualitative data collection tool used in the research, were examined by a faculty member
from the special education field and a science teacher with a doctorate while the program was being prepared, and
they made the necessary amendments. In examining the questions, the experts considered their suitability for the
students’ level, the program's goals, and the research aims. The qualitative data collection tools were used during
the second action research cycle, that is, for 14 weeks. Thematic analysis was used in the analysis of the diaries.
Thematic analysis is a method of qualitative data analysis used to identify themes and patterns of meaning in a
data set related to a research question (Braun & Clarke, 2006). Both types of thematic analysis, inductive and
deductive, were used in this research. In deductive analysis, themes and codes are created around a theory in
advance, and the analysis is done accordingly; in inductive analysis, on the other hand, the data aims to create a
bottom-up analysis, and the analysis is not shaped by the existing theory (Braun & Clarke, 2013). Inductive
analysis was used in the analysis of the teacher’s diary. Deductive thematic analysis was used in the analysis of
student diaries for PSS. In this analysis, themes were created according to the classical problem-solving process:
understanding/defining the problem, hypothesizing, literature review, testing the hypotheses, analyzing and
evaluating the data. Inductive thematic analysis was used to analyze the student diaries for CWSs.

The PSSQ seeks answers to seven open-ended questions through a problem scenario. A scoring rubric
was prepared for the form and it was evaluated out of 20 points. For example, students who identified the problem
but could not write a problem sentence were not given any points. Answers whose hypotheses were independent
of the problem topic were also not accepted as correct. The correlation coefficient between two independent raters
for the PSSQ was calculated as .84.

The highest score obtainable from the CPS is 200, and the lowest score is 40. Descriptive statistics were
used in the preliminary analysis of the CPS and PSSQ. The Wilcoxon Signed Rank Test was used in the final
analysis due to the small number of participants. Ravid (2019) suggested using non-parametric tests if the group
size is less than 30. For this reason, the non-parametric Wilcoxon Signed Rank Test was used to analyze the
quantitative data.

Implementation Process

A problem-based differentiated science unit was prepared in the first cycle of the action research, which
consisted of two cycles in cycle. The ICM, which was chosen as the differentiation model, has dimensions of
advanced content, theme, and process. For this reason, the unit prepared was differentiated into these three
dimensions. In the content dimension, a differentiation was made by using the topic of the “immune system”,
which is not in the secondary-school science program. Since the content included the topic of the “immune system”
from higher-level classes, it aimed to meet the needs of the gifted students through acceleration. The whole unit
was built on a “system theme” (a big idea/theme) in the theme dimension. The aim was to teach the unit as a whole
system rather than as individual parts. The concepts covered in the unit were organized around major themes. The
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process dimension referred to the collaborative problem-solving process. Students work as a team on a specific
topic as experts in the problem-solving process. In the differentiated program prepared, the aim was that the
students would work as a team and solve problems by collaborating throughout the implementation. For this
reason, the process dimension focuses on two skills, cognitive and affective. Problem-solving represents the
cognitive skill dimension of research, and cooperative work represents the affective skill dimension.

The differentiated “immune system” unit was based on a scenario that dealt with the disease Lupus
Erythematosus suffered by the Ela character and its related problems. Ela's problem was given to the students, and
they were asked to solve it by associating it with the dimensions of theme, content, and process. Ela's
problem/disease was related to her immune system, so the scenario used in the course was designed to reflect this.
Since the immune system is a subsystem of the human body system, the emphasis in the program was on the
“system theme”. The aim was that students would establish the relationship between elements, inputs, outputs,
boundaries, connections, and system interactions, and look at the problem-solving process from different
perspectives. The unstructured problem given to the students did not have a single solution or specific paths to a
solution. The scenario describing the problem situation was divided into sections and given to the students at
regular intervals. In addition to PBL, techniques such as SCAMPER, group discussion, brainstorming, and
question-answer were included in the program.

The program implementation phase, which was the second cycle of action research, was carried out in the
2020-2021 academic year. A distance learning environment was used due to the COVID-19 outbreak in Turkey.
This research was also conducted in a distance online learning environment. The program was adapted to distance
education, and it was ensured that the online communication tool used could offer online group work. In the first
week of the application, the current status of the students” CWSs and PSSs were determined. The program was
adjusted according to the data obtained. A total of four groups of three people were formed, and the problem-
solving process continued for twelve weeks. In the fourteenth week, post-tests were applied.

Validity, Reliability and Ethical Dimensions of the Research

Studies have been conducted to ensure action research’s validity, reliability, and compliance with ethical
principles. The data collection tools of the research were diversified. Qualitative data were supported by
quantitative data. One faculty member in science education and one in special education gave regular feedback on
preparing the differentiated program and the action research planning. Video recordings of the course were taken
to prevent data loss during the implementation process. In coding the qualitative data sets, two coders conducted
the analysis. According to Miles and Huberman's (1994) consensus/disagreement formula, the coder reliability
was .91. Before starting the research, approval was obtained from the Ethics Committee of Yildiz Technical
University, numbered 2020/9, official permission was received from the Governorship of Istanbul (Number: E-
59090411-44-15767435), and permission was also granted by the students’ families. Only students who
volunteered were included in the study.

Results
Results Regarding Problem-solving Skills (PSSs)

The students were asked to determine their current situation regarding their PSSs. For this reason, the
answers to the question, “Which steps do you apply when solving a problem?”, in the first diaries were analyzed.
Themes were formed from the steps of understanding/defining the problem, hypothesizing, literature review,
testing the hypotheses, and analyzing and evaluating the data. According to the deductive thematic analysis, all
students started problem-solving process by defining/understanding the problem. No student’s statement was
found with regard to the hypothesizing theme. The statements of seven students (S3, S4, S5, S7, S8, S10 and S12)
were seen to belong to the literature review theme. Again, there was no information from the students in terms of
the testing the hypothesis theme. In addition, all students stated that the second step was finding a solution and
applying the solution. Only two students analyzed the solution or tried different solutions (S1,S4). One student’s
statement (S8) was seen to belong to the evaluation theme. Other students were not able to reach the upper levels
of PSS. Examples of direct quotations from student’s diaries are:

S1: “a. identify the problem, b. find solutions, c. choose the most compatible one and apply [it].”

S8: “1. I understand what the problem is 2. I find what is given and what I need to solve 3. I make a plan.
4. I implement the plan 5. I check it.”
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The second data collection tool used to determine the current situation of the students, the PSSQ, was
evaluated out of a total of 20 points. The descriptive statistical findings of the scores of the students for the PSSQ
pre-test are shown in Table 2.

Table 2
PSSQ Pre-test Descriptive Statistics Findings
PSSQ n Mdn X Min Max SE SD
12 12.00 6.0833 .00 12.00 1.64436 5.69622

Note: SD = standard deviation; SE = standard error; PSSQ = problem solving skill questionnaire.

As seen in Table 2, the maximum score the students obtained from the pre-test was calculated as 12 and
the median was also 12. The score for the PSSQ is between 0-20. When the students’ scores were ranked according
to the median value, 50% of the students scored 12 points and above, and 50% had below 12 points. Students who
scored less than 12 points also received at least 0 points. The other half got the highest 12 points. Accordingly,
half of the participant students do not know about problem-solving process, while the other half had an average
level of knowledge.

When the students’ PSSQ answers were examined, seven students (S1, S2, S3, S4, S5, S7, S11) expressed
the problem in the question as a problem sentence. Five students (S6, S8, S9, S10, S12) could not form a problem
sentence. Student S3, who was able to write a problem sentence, expressed it as follows: “I have asthma, I cough,
and the bronchodilator works in a few seconds, but it does not help me get to sleep at night. The pill recommended
by the doctor works after 20 minutes. Which drug should I use?” Student S12, who was not able to write a problem
sentence, wrote the following: “You have asthma, and your cough starts at 2 am. The quick-acting medicine works,
but then you cannot sleep. However, since the anti-drowsiness medicine works in 20 minutes, you should use it
beforehand, so you have to decide which medicine you should choose.” Student S12 understood the problem but
could not turn it into a problem sentence. In the hypothesizing theme, six of the students (S1, S3, S4, S5, S6, S11)
wrote their hypotheses at the beginning. The other six (S2, S7, S8, S9, S10, S12) wrote incorrect sentences or did
not write anything. S4’s hypotheses were as follows: “Hypothesis 1: The pill will be more useful if taken before
going to bed because it will take effect 20 minutes after it is taken. In this way, your bronchi will not close when
you sleep. Hypothesis 2: A bronchodilator would be more beneficial because it acts instantly and effectively”. S10,
who wrote the wrong hypothesis, answered as follows: “The problem goes away when you take a light sleeping
pill together with the effective medicine.” This answer was wrong because the student included different variables
in his experiment. In the experiment design theme, not all students were able to design an experiment. For example,
S1’s experiment was as follows: “First the bronchodilator is used, then the pill is used. Whichever method is more
comfortable and effective continues to be used”. This student tried to test both dependent variables at the same
time. Student S7 set up the wrong experiment: “I will take the pill the doctor gave me every 20 minutes in the
morning and use my bronchodilator at night”. Not all students were able to give correct answers in the experimental
setting and subsequent stages.

After the students’ current situation was determined, the application was conducted for 12 weeks and the
data were collected through the diaries. As a result of the diaries’ deductive thematic analysis, the PSS development
of the students can be explained as follows:

In the understanding/defining the problem theme, S9’s statements in consecutive weeks were as follows:
“Ela has an unknown disease” (29.09.2020), “What is Ela’s disease?” (06.10.2020), “Ela’s disease is Lupus (SLE).
In addition, a kidney transplant is required. How are we going to find a kidney for Ela?” (17.11.2020). In the
second diary, the student described the problem situation with a general and straightforward statement. However,
they gave detailed information over time and defined the problem using unique concepts. Student S2-coded’s
statements regarding the hypothesizing theme were as follows: “I do not know what the hypothesis means.”
(29.09.2020), “It may be stomach cancer.” (06.10.2020), “Ela’s disease is Lupus and kidney failure.” (17.11.2020).
The student said that they did not know how to form a hypothesis at the beginning of the process. However, over
time, they established the correct hypothesis. Student S5°s statements in the literature review theme, i.e., testing
the hypothesis, were as follows: “Her family and other people’s statements are important.” (29.09.2020), “I think
the most accurate and scientific information about problem-solving can be obtained from academic articles. I think
the most useful resources for Lupus patients are scientific PDFs.” (15.12.2020). Student S8’s answers for the
testing the hypothesis theme were as follows: “We have to do a blood test to reveal her disease. We should ask her
family and his doctor.” (06.10.2020), “It is necessary to get more information from her and her social environment.
Nevertheless, | prefer that routine blood and urine examination be conducted. The SLE classification criteria
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defined by the American Rheumatology Association (ARA) in 1982 are used to distinguish SLE from other similar
conditions. If four of the following 11 criteria are present in the patients, they are considered to meet the SLE
criteria.” (03.11.2020). Student S4’s statements regarding the evaluation theme were as follows: “My suggestion
for a solution is to continue Ela's treatment for Lupus after the kidney transplant. In addition, she may have fears
that her social circle will judge her because of the rash on her body. It may be necessary for her to meet with a
psychologist to overcome this. I benefited from general information and articles.” (15.12.2020).

On the basis of the students’ and the researcher teacher’s diaries, it can be said that there was an
improvement in the students’ PSSs throughout the process. Except for one student, all students progressed to the
last problem-solving step. In the researcher-teacher diary, the following statements were made:

I gave the students the first description of the problem situation today. They understood what the problem
was, but many students could not make hypotheses and express it as a problem. (06.10.2020).

Today, | gave the students the final information about the problem situation. All of the students evaluated
the problem statements, hypotheses, and solutions. While some stated that their performance in the
process could have been better, others were satisfied with the solution. | think that skills such as
researching and problem-solving have improved from when they were at the beginner level. (08.12.2020).

In the diaries where the students’ general ideas about PSS were written in the last week, student S1 wrote:
“First of all, we define the problem and write it as a question sentence. Then we write down the hypothesis that
we will investigate as we solve it. We do research using scientific sources and use our experience. According to
the experiment’s result, we either accept our hypothesis or reject the hypothesize and go back to the beginning and
experiment again”. The student talked about the problem-solving process in detail in his diary. At the end of the
process, most students had learned to form hypotheses. Although this step was missing in the preliminary
information analysis, it was revealed that they had overcome the deficiencies in their analyses by the time the final
information had been provided. In addition, they exhibited skills such as self-assessment and interpersonal
assessment, which are among the upper-level PSS steps.

The PSSQ post-test was applied in the 15" week. Table 3 shows the descriptive statistical findings of the
post-test scores. It can be seen that the post-test scores of the students increased compared to the pre-test.
Table 3
PSSQ Post-test Descriptive Statistics Findings

PSSQ n Man X Min Max SE SD
12 12.50 12.750 10.00 16.00 .6575 1.95982
Note: SD = standard deviation; SE = standard error; PSSQ = problem solving skill questionnaire.

As seen in Table 3, the maximum score the students as from the post-test was calculated as 16 and the
median as 12.5. When the scores of the students were ranked according to the median value, 50% of them scored
12.5 points and above, and 50% scored below 12.5 points. The students who scored less than 12.5 points also
received at least 10 points. The other half received a maximum of 16 points. According to the post-test scores, the
participants had at least an average level of knowledge about the problem-solving process. When Table 2 and
Table 3 are compared, an increase from 0 to 10 can be seen in the minimum scores obtained by the students.

Table 4
PSSQ Pre-test Post-test Wilcoxon Signed Rank Test Results

Pre-test Post-test n Mean rank Sum of ranks Z p
Negative ranks 1 2.00 2.00 -
PSSQ Positive ranks 11 6.91 76.00 2.093 004
Ties 0

Note: PSSQ = problem solving skill questionnaire.
*Based on negative ranks.

Table 4 shows the Wilcoxon Signed Rank Test analysis results to compare pre-test and post-test scores.
The results of the analysis show that there was a significant difference between the students’ PSSQ pre-test and
post-test scores (Z = -2.093, p < .05). When the mean rank and total rank of the scores obtained were examined, it
was seen that the observed difference was in favor of the positive ranks, that is, the post-test scores. According to
the negative rank value, one student received a lower score in the post-test than in the pretest. At the end of the
application, the scores of all students for the PSSQ test had increased, except for one student.
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Results Regarding Cooperative Working Skills (CWSs)

In order to determine the students’ CWSs status at the beginning of the process, thematic analysis was
conducted on the students’ first diaries. Positive and negative themes were obtained from the students’ statements
(Table 5).

Table 5
CWS Status Obtained from Students’ First Diaries

Theme Code
I like it (S1, S3, S5, S6, S8, S9, S10, S12), it is easy (S1, S3, S5, S6, S8, S9, S10, S12), It makes work
. easier (S1, S3, S5, S6, S8, S9, S10, S12), | can work with anyone (S1, S3, S6, S8, S9, S10), I trust the
Positive team (S1, S3, S5, S6, S8, S9, S10, S12), | can only work with my close friends (S5, S12), It provides
a different perspective (S1)

I do not enjoy it (S2, S4, S7, S11), | am forced (to do it) (S2, S4, S7, S11), It makes working difficult
Negative (S2, S4, S7, S11), It complicates the work (S2, S4, S7, S11), It prolongs the process (S2, S4, S7,
S11), Some people are irresponsible (S4)

Students mostly made positive comments about cooperative working. When Table 5 is examined, seven
codes were obtained under the positive theme of the students’ views on cooperative working. In the diary entry
dated 22.09.2020, Student S1 said that cooperative working would bring a different perspective: “If we work
together with different people, we can see the problems from different perspectives.” The statement of student,
who mentioned the trust required cooperative working, was as follows: “We cannot work cooperatively without
trusting each other, because, in order to work cooperatively, everyone must trust each other.” Student S5 stated
that it is easier to work cooperatively, and produced following sentence: “I like working in groups because working
with my close friends gives me confidence.” There were six codes in the negative theme. For example, student S4
said: “I do not prefer group work because I have difficulties. Not everyone is aware of their responsibilities in the
groups, which causes disruptions in the work. However, if you do any project by yourself, everything will go as
planned and smoothly as possible, you will not have to change plans because of anyone.” They stated that they did
not prefer cooperative working because it was difficult and had various negative aspects. However, despite the
negative statements, the students generally had a positive approach toward cooperative working.

The CPS was applied as a pre-test to support the student diaries. The score obtainable from the CPS is
between 40-200. The descriptive statistical findings of the CPS pre-test are shown in Table 6.
Table 6
CPS Pre-test Descriptive Statistics Findings

n X Mdn Min Max SE SD
12 158.8333 155.50 142.00 174.00 11.16678 3.22357
Note: SD = standard deviation; SE = standard error.

Cooperative Process Scale

As seen in Table 6, the maximum score the students obtained from the CPS pre-test was 174 and the
median was 155.5. When the scores of the students were ranked according to the median value, 50% of them
scored 155.5 points and above, while 50% scored below 155.5 points. The lowest score of the students who fell
below this score was 142. The other half received a maximum of 174 points. According to these findings, the
participant students” CPS pre-test scores were at a good level.

Qualitative data regarding CWSs were collected between the 2" and 13" weeks of the program. Four
main themes and related codes were obtained from the inductive thematic analysis of student diaries. The themes
and codes can be seen in Table 7.
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Table 7
CWS Themes and Codes Obtained from Student Diaries
Theme Code
Caring about other ideas (S1, S4, S5, S10, S11), Having fun (S1, S2, S3, S4, S5, S6, S7, S8, S9, S10,
Emotions S11, S12), Liking your friends (S2, S5, S8, S9), Enjoying working together (S1, S2, S3, S4, S5, S6,

S7, S8, S9, S10, S11, S12), Responsibility (S4, S11), Being happy to meet new people (S5, S9),
Patience (S1, S4)
Working faster (S1, S2, S8), Efficiency (S4, S12), Generating a large number of ideas (S6, S8, S9,
Processes S10), Capturing the details (S4), Ease in problem-solving (S1, S4, S5, S11, S12), Learning new
information (S5, S9, S10, S12)

Making an equal contribution to the study (S1, S2, S3, S4, S5, S6, S7, S8, S9, S10, S11, S12),
Needing help (S1, S2, S3, $4, S5, S6, S7, S8, S9, S10, S11, S12), Sharing (S5, S6, S11)

Difficulties Technical problems (S2), Low participation (S5, S9), Poor communication (S5)

Cooperation

When Table 7 is examined, the students expressed their opinions about CWSs in four themes: emotions,
processes, cooperation, and difficulties. The emotions theme indicates the students’ feelings about cooperative
working. The processes theme indicates students’ thoughts about the contribution of cooperation to the work
process. The cooperation theme explains the relationship students established between cooperation and helping
each other. The difficulties theme refers to the problems experienced by the students in the cooperative work carried
out during the application. The students made the most statements about their feelings towards cooperative
working. Student S1 stated in their diary entry dated 27.10.2020, “I think collaborating means caring about the
ideas of others because everyone's opinion is important” and also stated that everyone in the team cared about each
other’s ideas. Student S5 student said in their diary entry dated 22.12.2020, “I met new friends by working together,
I learned new information from them. Sharing something with them made me happy” and mentioned affective
factors such as helping and sharing while collaborating. The same student noted the problems they had experienced
in their diary entry dated 03.11.2020, “Some of my friends were not communicating at first and I was having
difficulties. They did not participate in the studies.” Student S4 mentioned the difficulties experienced in the
process in their diary entry dated 20.10.2020 and said that this situation led to the development of patience. They
stated: “My patience has also improved while working collaboratively, because some of my friends' computers do
not have sound, some of them are constantly getting disconnected. Sometimes the work is interrupted.” It is a
noteworthy result that all the students enjoyed working cooperatively and experience pleasure, because in the pre-
test findings some students said that they did not like to cooperate. No such statements were found at the end of
the process.

The positive and negative themes related to CWS were obtained from the inductive thematic analysis of
the researcher teacher’s diaries. The positive theme included the codes of motivation, active participation, sharing,
brainstorming, cooperation, division of labor, a common idea, commitment, and peer learning. The negative theme
had the codes of group members who abstain, reluctance to write, and slow work of some groups. For example,
the researcher teacher mentioned positive and negative situations in her diary entry dated 06.10.2020: “Since the
start, the children have been working well together. As they got to know each other, they became more used to it.
Today, all the group members were reluctant to write; they tried to make each other do the tasks.” She claimed
that all of the students were working together in her diary entry dated 01.12.2020: “The students started to do
group work with more motivation today. At first, some of the actively participating students were very reluctant
today. Now they are all participating and sharing the work and helping out often. | think they have learned a lot
from each other.”

The findings obtained from the thematic analysis of the students’ final diary entries, in which general
ideas about CWSs were found, are shown in Table 8.
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Table 8
CWS Findings from Students’ Final Diary Entries
Theme Code
My ability to collaborate has improved (S1, S2, S3, S4, S5, S6, S7, S8, S9, S10, S11, S12)
I care about cooperative working (S1, S2, S3, S4, S5, S6, S7, S8, S9, S10, S11, S12)
Positive I think sharing is important (S3, S4, S11)

Working together makes the job easier (S1, S7, S8, S11, S12)
Together we generate more ideas (S2, S6, S8)
When you work together, the tasks are completed in a short period time ( S5, S9, S10)

Sometimes my friends did not fulfill their responsibilities (S2, S8)
Negative I could have participated more actively in some tasks (S4)
We could have done our presentations better (S11)

Table 8 shows the codes regarding CWSs under both the positive and negative themes. Accordingly,
students generally stated that their CWSs had improved. For example, student S11 expressed the positive and
negative aspects of cooperative work in the following statement: “I think that my collaborative working has
improved in this process. | care about working collaboratively because sharing the work makes my tasks easier.
However, we could still have worked better while making our presentations.”

CPS was applied as a post-test to support the student diaries. The score obtainable from the CPS is
between 40-200. The descriptive statistical findings of the CPS post-test are shown in Table 9.
Table 9
CPS Post-test Descriptive Statistics Findings

n X Mdn Min Max SE SD
12 182.25 180.50 173.00 194.00 6.45439 1.86322
Note: CPS= cooperative process scale; SE = standard error; SD = standard deviation.

Cooperative Process Scale

As seen in Table 9, the maximum score the students obtained from the CPS pre-test was 194 and the
median was 180.5. When the scores of the students were ranked according to the median value, 50% of them
scored 180.5 points and above, and 50% scored below 180.5 points. The lowest score of the students who fell
below this score was 173. The other half received a maximum of 194 points. Accordingly, the participants obtained
high scores from the CPS post-test. When Table 6 and Table 9 are compared, an increase of 31 points was seen in
the minimum scores obtained, from 142 to 173.

In order to reveal the changes in the students, the CWSs pre-test and post-test scores were compared. For
this reason, the Wilcoxon Signed Sum of Ranks Test was used to analyze the tests. Table 10 shows the Wilcoxon
Signed Rank Sum Test analysis comparing the pre-test and post-test scores.

Table 10
CPS Pre-test Post-test Wilcoxon Signed Rank Test Results
Pre-Test Post-Test n Mean rank Sum of ranks Z p
Negative ranks 0 .00 .00 *
cPS Positive ranks 12 6.50 78.00 -3.065 002
Ties 0

Note: CPS = cooperative process scale.
*Based on negative ranks.

In Table 10, the results of the analysis show a significant difference between the students' CPS pre-test
and post-test scores (Z =-3.065, p <.05). When the mean rank and total rank of the scores obtained were examined,
it was seen that the observed difference was in favor of the positive ranks, that is, the post-test scores. At the end
of the application, all the students’ scores for the CPS test increased.

Discussion

This study aimed to develop gifted middle school students’ PSSs and CWSs through a differentiated
science program based on problem-solving. The results revealed that the gifted students' cognitive skills -the PSSs-
and the affective skills -the CWSs-, developed during the differentiated science program.

The first research question was about the students’ PSSs. Deductive thematic analysis was performed on
the student diaries with regard to understanding/defining the problem, hypothesizing, literature review, testing the
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hypotheses, and analyzing and evaluating the data themes. As a result of the analysis, it was seen that the students
were good at defining the problem situation but insufficient in the following steps. Akdeniz and Alpan (2020)
stated in their studies that gifted students prefer to define the problem, to generate ideas for the solution of the
problems they define, and to deal with only ideas instead of following the entire problem-solving process. Their
result supports the result of the current research to a certain extent. The students defined the problem but did not
make hypotheses. They therefore also did not engage in the testing the hypotheses step. In short, the students were
not able to enter into the metacognitive steps of problem-solving. In the results based on quantitative data, half of
the students got low scores on the PSSQ pre-test. In general, it was concluded that the PSS levels of the
participating gifted students were low. Supporting the preliminary assessment, Ugar et al. (2017) stated that the
PSSs of gifted students were not at the expected level, and that measures should be taken to improve them. For
this reason, it was thought that the PSSs of the students participating in the current research should be developed,
and a differentiated science program was prepared. Educators in the field of special education have argue that
tailored educational programs should be prepared for gifted children (Colangelo et al., 2004; Renzulli & Reis,
1991; Robinson & Moon, 2003), and that current educational programs do not meet their learning needs (Renzulli
& Reis, 1997). Teaching based on differentiated curricula or skill development is the primary purpose of education
for gifted students (Roberts & Inman, 2009; VanTassel Baska, 2013). This study aimed to develop PSSs, which
are among the higher-order thinking skills, in a differentiated program prepared to meet the participating students’
needs. As a result of the program’s implementation, the data collected from the qualitative and quantitative tools
showed that the students’ PSSs reached an acceptable level, with the exception for one student. One student had
progressed to the analysis step. In general, while half of the students were not able to hypothesize initially, by the
end of the process they were trying out hypotheses and evaluating their solutions. Here, it can be said that the
program differentiation had a significant effect on the students’ development of PSSs. In the literature, it has been
found that PBL-based interventions improve the PSSs of gifted students, supporting the results of this study
(Gallagher et al., 1992; Jo & Ku, 2011; Kuo et al., 2010; Maker et al., 1996). In addition, in studies conducted with
students of typical development learning environments designed according to the PBL approach improved
students’ PSSs (Aka, 2012; Argaw et al., 2017; Mutlu & Ayar-Kayali, 2015). Given the basic features of the PBL
approach, it was expected that a positive effect would emerge in terms of the students’ capacity to solve problems.
However, this situation may also vary according to individual characteristics such as students’ levels of readiness
and innate problem-solving potentials. When we consider the potential of the gifted students who participated, it
can be said that PBL was a beneficial approach for them. In this context, it can be concluded that differentiated
programs or teaching modules based on PBL contribute to the development of PSSs in gifted students.

The second research question was about the development of the students’ cooperative skills. The results
based on the qualitative data obtained from the students at the beginning of the process regarding the affective
dimension of the study, the CWSs, showed that they had both positive and negative thoughts. One-third of the
students stated that they would not choose to engage in collaborative work. In support of this result, studies show
that both gifted students (Chan, 2001; Sak, 2004), and students with typical development (Michaels, 1977; Wagner
111, 1995) prefer to work alone. The negative statements of the students suggest that this preference caused
confusion in the group and initially made the study difficult. Gifted students tend to have greater leadership
characteristics or potential compared to their peers (Emir & Acar, 2012; Renzulli, 2012; Tannenbaum, 1983). In
group work, one possible problem is that students thus experience conflict as they all tend to want to lead. In
addition, conflicts may arise from the fact that gifted students are perfectionists. Perfectionism is one of the
personality traits of gifted students (Leana- Tascilar et al., 2014; Robinson & Clinkenbeard, 1998). Not doing a
perfect job in the group can make them uncomfortable, and they may thus avoid working together. Despite the
negative statements in the qualitative data, the students obtained high scores in the CWS pre-test, which is a
quantitative data collection tool. Tirri (2011) stated that gifted students could give correct answers to the tests, but
how they would actually behave could not be predicted by looking at the results of these tests. In this study, the
fact that all of the students obtain high scores on the scale suggests that they were able to give the answers that the
other party wanted, even if they did not like collaborative work. Contrary to the results of this study, there are also
studies showing that both students with typical development (Layman, 2006; Mo, 2017; Roseth et al., 2008; Slavin,
2014) and gifted students prefer to work in groups (Burns et al., 1998; Nacaroglu & Arslan, 2019; Ozarslan &
Cetin, 2018; Rayneri et al., 2006). In to the results obtained during the differentiated program, all the students
stated that they enjoyed cooperating. Adams-Byers et al. (2004) stated that gifted students value being together
and working with students who are similar to them. The students’ enjoyment of cooperating in this study may be
related to their working with peers with similar characteristics. In addition, the students stated that they cared about
their friends’ ideas, and they learned more quickly. Mulrey's (2017) study supports this result because it suggests
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that students support each other’s learning and evaluate others' suggestions in the collaborative problem-solving
process. Lipponen (2002) stated that, through cooperation and brainstorming in a learning group, students could
obtain information they could then use to efficiently generate ideas. Another result of the current study was that
the students were more productive and generated more ideas thanks to cooperation. It is known that students are
more productive and gain higher-level skills when they work collaboratively (Roseth et al., 2008; Slavin, 2014).
In addition, Sun et al. (2017) stated that students who work in small groups before problem-solving activities
achieve effective results. The diaries revealed that there was a positive commitment among the students, and their
group working skills increased. At the end of the application, the CPS post-test scores, which are quantitative data
measurements, increased compared to the pre-test scores. The comparison between CPS pre-test and post-test
scores found that there was a significant difference in favor of the post-test. Through the program implemented,
the students’ CWSs improved. As Graesser et al. (2018) mentioned in their study, collaborative problem-solving
can also have negative consequences. There were also some negative results in the current study. Some of these
problems were caused by how the program was applied. The program’s implementation in a distance education
environment caused technical and communication problems. Similar results were encountered in the literature
(e.g., Arora & Srinivasan, 2020; Hebebci et al. 2020; Lall & Singh, 2020). Some problems also arose from time to
time from the failure of group members to fulfill their responsibilities. This situation may also have arisen due to
the students being perfectionists.

It can be concluded that the problem-based science program prepared by considering the characteristics
of gifted students was effective in the development of students’ PSSs and CWSs. Gifted students are expected to
demonstrate high-level performance in cognitive, affective, and social fields. The importance of providing the
educational opportunities they need in order to ensure their development into talented, rounded adults is well-
known.

The study has some limitations in terms of the sample group, the working environment, and the program
applied. The first limitation is the participation of 12 gifted students in the study. The small number of students in
the group can be seen as a limitation in the statistical interpretation of the quantitative data collection tools. The
second limitation is that the study was carried out in a distance education environment due to the COVID-19
outbreak. This situation may have affected the coordination of the collaborative work. The third limitation is the
number and characteristics of WEB 2 teaching tools used in practice. The students carried out their studies within
the applications used. The last limitation is that the study was conducted on only one unit. This situation may have
limited the scope of the subject.

As a result of this study, recommendations for future research are as follows:

1. The same study should be repeated using experimental designs, and the research results should be
generalized.

2. The differentiated program should be applied to students with typical development, and the results
compared with those of gifted students.

3. Research should be conducted with the participation of a larger number of gifted students.

4. The research should be repeated in a face-to-face education environment and a distance education
environment.

5. Units with different contents and at different grade levels should be developed, and the effects of gifted
students on high-level cognitive skills should be examined.
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