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Ozet

Giinlimiiz Ogretim programlarinda {ist diizey diistinme becerileri gelismis, secici ve {iretken bireyler
yetistirilmesine katki saglayacagina inanilan yaklagimlar benimsenmektedir. Bunlardan bir tanesi de problem
kurma yaklagimudir. flkokul matematik 6gretim programlarinda énemle vurgu yapilan bu yaklasimda égrenciler,
verilen problemler iizerinde degisiklikler yapabilmekte ya da kendileri yeni problemler olusturabilmektedir.
Matematik disiplininde {izerinde bircok calismanin yapildig1 bu yaklasim, matematik gibi algoritmik (sayisal)
problemler igeren fen 6gretiminde yeterince kullanilmamaktadir. Bu eksikligin dikkate alinmasiyla yiiriitiilen bu
calismada Temel Matematik dersinde problem kurma ile ilgili bilgileri edinmis olan siruf 6gretmeni adaylari ile
Fen Ogretimi dersinde problem kurma calismalari yiiriitiilmiis ve uygulamalarin adaylarin yaratici diigiinme
becerilerine etkisi belirlenmeye ¢alisilmistir. Tek grup ontest-sontest modelinin kullanildig: arastirmada adaylarla
gesitli problem kurma durumlar: gergeklestirilmis ve bunlar smif ortaminda degerlendirilmistir. Uygulamalardan
once ve sonra uygulanan “Yaratict Diisiinme Becerileri Olgegi” Whetton ve Cameron (2002) tarafindan
gelistirilmis ve Aksoy (2004) tarafindan olarak Tiirk¢eye uyarlanmistir. Bu ¢alismada i¢ tutarlilik katsayisi
(Cronbach Alfa) .72 olarak hesaplanan olgekten alian test puanlarinin ortalamalari karsilastirildiginda adaylarin
yaratici diisiinme becerilerinde anlamli bir artis oldugu tespit edilmistir. Bu sonuca dayali olarak problem kurma
yaklagiminin fen 6gretiminde kullanilmas1 durumunda bireylerin yaratict diisiinme becerilerinin gelismesinde
etkili oldugu ve bu yaklagimin fen 6gretiminde de dikkate alinmasi gerektigi ifade edilebilir.
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Giris
nsan, makine ve bilgi teknolojilerinin birbirine bagli oldugu, hatta cogu zaman karar
mekanizmasinin makinelere birakildig1 cagimizda her gecen giin yeni teknolojilerden ve yapay zeka
formlarindan s6z edilmektedir. Bu durumda, iist diizey diisiinme becerileri gelismis, segici ve tiretken
bireylere ihtiya¢ duyulmaktadir (Puncreobutr, 2016). Bu niteliklere sahip bireylerin yetistirilebilmesi
icin egitim siireclerinde 6grencilerin yaraticilik, girisimcilik, analitik diiglinme ve problem ¢dzme
becerilerinin gelistirilebilmesi {izerinde durulmakta ve egitimin temel kazanimlar1 arasimda bu

becerilere 6nemle yer verilmektedir.

En Onemli bilissel yeteneklerden biri olarak kabul edilen yaraticilik, “edinilen bilgi ve
becerilerin kullanilarak yeni fikir ve iirinler ortaya konulmasi” (Isbell ve Raines, 2003), “fikirlerin
saptanmasi, sorunun yeniden yapilanmasi, olasiliklarin belirlenmesi” (Bruning, Schraw ve Ronningy,
1995) ya da “insanin problem ¢dzme kapasitesi, yeni ve kabul edilebilir bir iiriin ortaya koyma
kapasitesi” (Nickerson, 1999) olarak tanimlanabilir. Sahip olunan bilgilerin karigtirilarak, yeni ve farkh
seyler aciga cikarilmasi olarak da tanimlanan (Shaw ve Runko,1994) yaraticilik, baska bir deyisle var
olan problemi algilamak, probleme anlam vermek, yorumlamak ve genelleme yaparak kendi

durumlariyla uyumlu hale getirmektedir (Ozcan, 2000).

Sorunlar1 ¢6zme, karar verme ve kendini ifade etme becerileriyle ilgili olmasi nedeniyle
yaraticilik bir siireci kapsar (Yurdakal, 2018). Bu siiregte oncelikle problemi dogru tanimlamak ve
kapsamini sinirlamak, daha sonra uygun basamaklari kullanarak yeni bir {iriin ortaya koymak
gerekmektedir. Yaratic1 kisiler ayni zamanda iyi birer problem c¢oziictidiirler (Yaman, 2003).
Yaraticilik ve problem ¢6zme arasindaki iliskiyi Cropley (2008) problemlerin, “tanimlama dereceleri,
¢ozlim yollarinin belirlenme dereceleri ve ¢oztimii fark etme Olgiitlerinin netligi” basamaklarinin

incelemesi olarak agiklamaktadir. Yaratici problem ¢6zme siirecinin basamaklar1 Yaman (2003)

tarafindan ise Sekil 1’deki gibi verilmektedir.

Sekil 1. Yaratict problem ¢dzme siireci (Yaman, 2003)

Sekil 1. de verilen yaratic1 problem ¢dzme siireci incelendiginde ilk agsama olan “problemin
tanimi”nda bireyin sahip oldugu bilgilerle problemi anlamlandirmasi gerekmektedir. Daha sonraki

asamalarda problemin ¢oziimii igin fikirler tiretmeli, bu fikirlerin dogrulugunu degerlendirmeli ve
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hangi fikrin dogru ¢oziime gotiirecegine karar vererek uygulamalidir. Asamalarda tanimlanan
davraniglar dikkate alindiginda bunlarin matematik ve fen derslerinde problem ¢oziimiinde
kullanilmas: gereken davranislar oldugu goriilmektedir. Bu baglamda; fen ve matematik
derslerindeki problem tiirleri ve problem ¢6zme basamaklar: arastirildiginda asagida kisaca agiklanan

bilgilere ulagilmistir:

Matematik ve Fen Egitimde Problem Tiirleri ve Céziim Basamaklar1

YZ7i

Matematiksel problemler; “kapali ug¢lu problemler”, “agik uglu problemler” ve “arastirmalar-
projeler” olmak iizere ii¢ baslik altinda toplanmaktadir. Kapali uclu problemlerde gerekli bilgiler
problem ifadesinde yer alir ve dogru cevap basit yollarla bulunabilir. Bu tiir problemler kendi
icerisinde “rutin” ve “rutin olmayan” problemler olmak {iizere iki gruba ayrilir. Rutin (siradan)
problemler 6grenilmis bilgi veya becerilere dayali, dort islem becerisi ile ¢oziilebilen alistirma
diizeyindeki sorulardir. Verilerin organize edilmesini, siniflandirilmasini ve iligkileri gérme becerisi
gerektiren problemler de rutin olmayan (siradisi) problemlerdir (Arslan ve Altun 2007). Tek bir cevabi
olmayan, giinlitk yasamdaki problemleri kapsayan, eksik bilgi ve kabuller iceren problem tiirleri ise
actk  uc¢lu problemlerdir (Akay, 2006). Bu problemler belli bir yonteme dayanmadan da

¢oziilebilmektedir ve birden ¢ok cevaplari bulunmaktadir.

Fen derslerindeki problem tiirleri dikkate alindiginda bunlarin “algoritma (sayisal)” ve
“kavram” olmak {izere iki genel grupta ele alindig1 goriilmektedir (Nakiboglu ve Kalin, 2003).
Ogrencilerin fazla diisiinmesine ve yorumda bulunmasma gerek olmayan soru tiirleri algoritmik
(sayisal) sorulardir. Bu tiir problemlerde Ogrenciler ezberledikleri formdiilleri kullanarak ve
matematiksel islemler yaparak sonuca ulasabilmektedir. Bu nedenle de bu tiir problemlerde fazla
diisiinmelerine ve yorum yapmalarina gerek duyulmamaktadir (Lin, Chiu ve Chou, 2004; Nakhleh ve
Mitchell, 1993). Kavramsal sorularla Ogrencilerin kavrami nasil tanimladigi ve yorumladig:
belirlenmeye calisilir (Watkins ve Hattie, 1985). Bu nedenle bu tiir sorularin cevaplandirilmasi
derinlemesine anlamay1 gerektirir. Algoritmik (sayisal) sorularin soruldugu sinavlarda basarili olan
ogrencilerin, kavramsal igerikli problemlerde ayni basariy1 elde edememesi, ezberlenen formiillerle
problemlerin ¢oziilebilecegini fakat bunun kavramlarin ogrenildigi anlamina gelmedigini
gostermektedir (Nakhleh ve Mitchell, 1993). Kisacas1 Ogrenciler bilimsel kavramalari tam olarak
ogrenmeden formiilleri ezberleyerek algoritmik problemleri basariyla cevaplandirabilmektedirler.
Fakat bunun tam tersi olarak kavramsal O0grenmeyi gerceklestirebilen &grenciler, bu bilgilerini
algoritmik problemlerin ¢oziimiinde basari ile kullanabilmektedir (Nakhleh ve Mitchell 1993,
Boujaoude, Salloum, ve Abd-El-Khalick, 2004). Bu bilgilere dayali olarak 6grencilere, ezberledikleri

formiil ve bilgilerle cevaplandirilabilecekleri tiirde problemlerin degil, zihinlerinde yapilandirdiklar:
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bilgilerini ve {ist diizey diisiinme becerilerini kullanmalarini gerektirecek problemler yoneltilmesi

gerektigini acikga ifade edilebilir.

Yukarida matematik ve fen disiplinleri i¢in ayr1 ayri agiklanan problem tiirlerinin benzer
nitelikte olmasi, her iki disiplinde kullanilan problem ¢6zme basamaklarmin da benzer olmasi
gerektigini diisiindiirmektedir. Bu goriise dayali olarak matematik ve fen disiplinlerindeki problem
¢dzme basamaklar: incelendiginde, matematik problemlerinin ¢dziimii icin bes, fen problemlerinin
¢ozlimil igin ti¢ ya da dort basamak onerildigi goriilmektedir. Matematik disiplininde problem ¢6zme
basamaklari; problemi anlama, bir plan kurma, plan1 uygulama, geriye bakma seklinde Polya'nin
(1957) onerdigi basamaklara ek olarak Gonzales’in (1994) onerdigi “problem kurma” ile toplam bes
basamaktir. Buna karsin fen problemlerinin ¢6ziim basamaklar: (Reif, 1995) tarafindan; problemin
analizi, ¢dzlimlerin yapilmas1 ve kontroller olmak {izere iige ayrilirken Herron (1996) tarafindan;
problemi anlama, problemi tanimlama, ¢6ziim icin bir plan uygulama ve dogrulama olmak iizere dort

basamakta verilmektedir (Sekil 2).

Polya Reif Herron

Gonzales

KURMA

—

PROBLEM J

Sekil 2. Matematik ve fen disiplinlerinde problem ¢6zme basamaklar1 (Akben, 2018)

Her iki disiplindeki problem ¢6zme basamaklar: incelendiginde matematik problemleri icin
onerilen “problem kurma” basamaginin fen problemleri igin Onerilmedigi, buna karsm diger
basamaklarin hemen hemen aymi igerikte oldugu goriilmektedir. Bu durum problem kurma
basamaginin fen disiplinlerinde neden kullanilmadigi ve kullanilip kullanilamayacag1 sorusunu
akillara getirmektedir. Bu sorunun cevabi icin oncelikle problem kurmanin igerigi arastirilmis ve

asagida kisaca agiklanan bulgulara ulasilmistir.
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Problem Kurma

Var olan problemler iizerinde degisiklik yapilarak yeni problemler olusturma veya yeni
problem {iretme olarak tanimlanan problem kurma (English, 1997; Silver,1994) yapilandinilms, yari-
yapilandirilmig ve serbest olmak {izere ii¢ farkli durumda uygulanabilmektedir (Stoyanova ve Ellerton;
1996). Yapilandirilms problem kurma durumlari, ¢dziilen bir problemin esas alinarak farkli problemlerin
yazildigr ya da verilerin degistirilerek yeni problemlerin diizenlendigi durumlardir. Bu problem
kurma durumu, verilerin sabit tutularak sonucu degistirilmesi seklindeki uygulamalar1 da
kapsamaktadir. Verilen resimlere dayali veya verilen probleme benzer problem yazma durumu yar:
yapilandirilmis problem kurma durumlaridir. Ozel teoremlerle ilgili problemler yazma ya da sézel
problemlerden olusan problem kurma yar1 yapilandirilmis problem kurma durumlarinda
yapilabilecek etkinliklerdir. Hicbir problemin verilmeden ve bir sinurlama olmadan basitce tasarlanan

ve giinliik yasamdan olan problem kurma durumlari ise serbest problem kurma durumlaridir.

Matematik derslerinde yiiriitiilen problem kurma uygulamalar: ile 6grencilerin akademik
basarilarmin arttigi, problem ¢ozme, elestirel diistinme ve yaraticiik becerilerinin gelistigi (Akay,
2006; Isik ve Kar, 2012; Kilig, 2013; Tertemiz ve Sulak, 2013; Silver, 1994, Singer ve Voica, 2013; Lowrie,
2002) bilinmektedir. Bu bilgiler 1s1ginda, giintimiizde ihtiyag¢ duyulan bir¢ok becerinin
kazandirilmasinda boylesine etkili olan bir yaklasimin yalmizca matematik derslerinde kullanilmasi
oldukca dikkat cekicidir. Oysaki bu yaklasim, ayn1 matematik disiplinindeki gibi sayisal problemler
iceren fen derslerinde de kullanilabilmelidir. Nitekim bu eksikligin fark edilmesi sonucu fizik ve
kimya boliimii 6grencileri ile yiiriitillen problem kurma uygulamalar1 sonunda 6grencilerin problem
¢ozme ve {istbilis becerilerinde artis oldugu tespit edilmistir (Akben, 2018). Ayni sekilde sinif
Ogretmenleri adaylar1 ile mol konusunda yiiriitillen problem kurma uygulamalar1 sonunda da

adaylarin problem ¢6zme ve akademik basarilarinin arttig1 belirlenmistir (Akben, 2019).

Yukarida kisaca agiklanmaya calisilan bilgilere dayali olarak giiniimiizde problem ¢6zme ve
yaratici diisiinme becerisi gelismis bireylere ihtiya¢ duyuldugu ve bu becerilerin kazandirilmasinda
matematik derslerinde kullanilan problem kurma yaklasiminin 6nemli bir role sahip oldugu
sOylenebilir. Bunlara ek olarak fen ve matematik disiplinleri karsilastirildiginda da her iki disiplinde
ayn1 problem ¢6zme basamaklarmin kullanildig: fakat fen 6gretiminde problem kurma yaklagiminin
dikkate almmmadigr goriilmektedir. Bu durum; problem kurma uygulamalarmin fen derslerinde
kullanilmas: durumunda yaratict diisiinme becerisine etkisinin ne olacag1 sorusunu akillara

getirmektedir.

Tiim bu bilgiler 1s1§inda 6grencilerin yaratict diisiinme becerilerinin gelistirilmesinde fen

derslerinin 6nemli bir role sahip oldugu ve problem kurma yaklasgimmin fen derslerinde
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kullanilmasiyla da bu becerilerin gelisimine katki saglanabilecegi ayrica yaraticr diisiinme becerisi
gelismis Ogretmenlerin 6grencilerin becerileri gelistirmede etkili olacag1 sdylenebilir. Fakat bunun
yani sira problem kurma yaklasiminin fen derslerindeki kullanimu ile ilgili yalmizca birkag calisma
olmasi, gelecek nesillere fen egitimi verecek Ogretmen adaylarinin derslerde bu uygulamalari

deneyimleme firsat1 bulamadiklar1 anlamina gelmektedir.

Bu goriislere dayali olarak bu calismada, problem kurma ile ilgili temel bilgileri “Temel
Matematik” dersinde edinen ve fen Ogretim programlarinin uygulayicisi olacak simif &gretmeni
adaylar1 ile Fen Ogretimi dersinde problem kurma calismalar yiiriitiilmiis ve bu uygulamalarin

adaylarin yaratic diistinme becerilerine etkisi belirlenmeye calisilmistir. Bu amag dogrultusunda;

- Problem kurmaya dayali problem ¢6zme uygulamalari, smif 6gretmeni adaylarmin

yaratict diisiinme becerilerinin gelistirilmesinde etkili midir?
sorusuna cevap aranmigtir.
Yontem
Arastirma Deseni

Bu arastirmada, matematik derslerinden problem kurma ile ilgili bilgi ve deneyim edinen sinif
Ogretmeni adaylar1 ile fen Ogretimi dersinde problem kurma uygulamalar yiriitiilmiis ve bu
uygulamalarin adaylarin yaratict diisiinme becerilerine etkisi belirlenmeye ¢alisilmistir. Yar1 deneysel
bir ¢alisma olan bu arastirmada tek grup Ontest - sontest modelinden yararlanilmistir. Temelde
Ogrenci diizeylerinin belirlenebilmesinde bir avantaj olarak goriilen bu modelde, bagimli degiskende
bir degisim olup olmadigimi gozlemleyebilme imkani bulundugundan (Karasar, 2005) “Yaratici
Diisiinme Becerileri Olgegi” aragtirmanin bagimli degiskenine uygulama 6ncesi 6n test ve uygulama
sonrast son test olarak verilmistir. Uygulamanin etkisini degerlendirmek amaciyla da iki 6l¢lim

arasindaki farklilik (Biiyiikoztiirk, Kili¢ Cakmak, Akgiin, Karadeniz ve Demirel, 2014) incelenmistir.
Calisma Grubu

Amacli 6rneklem secimi ile olusturulan arastirma katihimecilary, 2018-2019 egitim-6gretim
yilinda Ankara’daki bir devlet tiniversitesinin Sinif Egitimi Anabilim Dali 3.sinifinda 6grenim goren
ve Fen ve Teknoloji Ogretimi II dersini alan 6gretmen adaylaridir. Calisma derse kayith 31 §gretmen

adayu ile yliriitiilmiistiir. Adaylarin 6’si erkek 251 kiz 6grencidir.
Veri Toplama Arac1

Bu calismada 6gretmen adaylarmin yaraticillk diizeylerinin belirlenmesinde Whetton ve

Cameron (2002) tarafindan “How Creative Are You?” adiyla gelistirilen ve Aksoy (2004) tarafindan
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“Yaratic1 Diistinme Becerileri Olgegi” olarak Tiirkceye uyarlanan 6l¢ek kullanilmistir. Toplam 40
maddeden olusan bu Olgegin 39 maddesi “Katiliyorum”, “Katilmiyorum” ve “Kararsizim”
alternatiflerini iceren {iclii likert tipinde derecelendirme &lgegidir. Olgekte yer alan her bir madde en
az -2, en ¢ok 4 puan degerindedir (Aksoy, 2004). Puanlarin toplami sonucunda 6lgekten alinabilecek
puan araligi -18 ile 96 arasinda degismektedir. Olgegin 40. sorusu yaraticihikla ilgili 54 sifat sdzctigii
iceren dereceleme oOlgegidir ve sifatlarin puan degerleri 0 ile 2 arasindadir. Sifatlara ait puan degerleri
de her bir adayin toplam yaraticilik puanlarina eklenmektedir. Bu puanlarin eklenmesiyle toplam
puan 116’ya ulagabilmektedir. Olgegin degerlendirilmesinde, elde edilen puan araliklarina gore; 0-9
puan aralig1 “yaratict degil”, 10-19 puan aralig1 “ortalamanin altinda yaratic1”, 20-39 puan “orta”, 40-
64 puan “ortalamanin {izerinde yaratic1”, 65-94 puan aralig1 “¢ok yaratic1” ve 95-116 puan aralig: ise
“olaganiistii yaratici olarak” olarak tamimlanmaktadir. Toplam puanlarin artmasi, yaraticiik

diizeyinde artis oldugu anlamina gelmektedir (Aksoy, 2004). Bu ¢alismada Olcegin 39 maddesi icin

hesaplanan i¢ tutarlilik katsayisi (Cronbach Alfa) .72 olarak bulunmustur.
Uygulama Siireci

Arastirmaya katilan adaylar 1. sinif Temel Matematik dersi kapsaminda problem kurma ile
ilgili temel bilgileri edinmislerdir. Bu nedenle uygulamalara gecilmeden 6nce 6gretmen adaylarina
problem kurma ile ilgili on bilgileri hatirlatilmistir. Onceki yillarda Temel Matematik dersinde
yaptiklar1 uygulamalar iizerinden farkli problem kurma durumlar: oldugu belirtilerek, bunlarin fen
derslerindeki algoritmik (sayisal) problemler i¢in de kullanilabilecegi ve 1.smnifta aldiklar1 Genel
Kimya ile 2. smifta aldiklar1 Genel Fizik derslerinde ¢ozdiikleri algoritmik problemlerin benzerlerini
kendilerinin de olusturulabilecegi ifade edilmistir. Yapilan bu agiklamalarin ardindan “Yaratici

Diisiinme Becerileri Olgegi” 6ntest olarak uygulanmstir.

Uygulamanin ilk oturumunda, Genel Kimya dersi madde konusunda ogrendikleri kiitle,
hacim ve yogunluk kavramalar1 hatirlatilarak yogunluk kavrami ile ilgili hacim degerinin
hesaplanmasini gerektiren bir problem verilmis ve bu problemdeki verileri ya da bulunmasi istenen
kavrami degistirerek kendilerinin bir problem yazmalari istenmistir. Tkinci oturumda ise fizik
dersinde 6grendikleri hiz kavramina ait hiz ve zaman degerlerinin verildigi, yer degistirme miktarinin
istendigi ve birim cevirmelerin gerektigi bir problem verilmistir. Yine bu problemdeki verileri ya da
bulunmas: istenen kavramu degistirerek kendilerinin bir problem yazmalari istenmistir. Ugiincii
oturumda Genel Kimya dersinde dgrendikleri atom ve kiitle numarasi ile ilgili hesaplamalar esas
aliarak, proton ve elektron sayisi iizerinde yazili olan bir atom modeli resmi verilmis ve bununla
ilgili bir problem yazmalar1 istenmistir. Uygulamanin d6rdiincii oturumunda Fizik ders konularindan
kuvvet secilmis ve adaylara herhangi bir veri verilmeden bileske kuvvet konusunda bir problem

yazmalar1 istenmistir. Boylelikle adaylarin yapilandirilmis, yari-yapilandirilmis ve serbest problem
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kurma durumlarmin tiimiinii deneyimleri saglanmistir. Besinci ve son oturumda ise adaylardan,
istedikleri herhangi bir fizik ya da kimya ders konusunda problem kurmalari istenmis ve bu

oturumun sonunda “Yaratic1 Diisiinme Becerileri Olgegi” sontest olarak uygulanmustir.

Uygulama stirecindeki her bir oturumda olusturulan problemler goniillii 6gretmen adaylar1
tarafindan smif ortaminda sunulmus ve diger adaylarin goriisleri de almarak tartisilmistir. Oturumlar

40 ile 60 dakikalik siirelerde tamamlanmistir.
Verilerin Analizi

Verilerin analizinde SPSS 22.0 istatistik programindan yararlanilmistir. Ogretmen adaylarinin
“Yaratict Diisiinme Becerileri Olgegi”ne vermis olduklari cevaplar bu programa kaydedilerek
oncelikle arastirmanin betimsel istatistikleri yapilmistir. Tablo 1'de verilen degerler dikkate
alindiginda basiklik ve carpiklik katsayilarmin #1 araliginda oldugu goriilmektedir. Bu katsayilarin +2
sinirlarinda olmasi durumunda dagilim normal kabul edileceginden (George ve Mallery, 2010)
arastirma verileri parametrik yontemlerle degerlendirilmistir. Sonuglarin degerlendirilmesinde 0.05

anlamlilik diizeyi esas alinmuistir.

Tablo 1. Yaratic1 diisiinme becerileri 6lcegi Ontest-sontest puanlart betimsel istatistigi

Degiskenler N X S Mod Medyan Ranj B.K. C.K

Ontest 31 37.90 6,75 29 37 24 0.64 -0.25

Sontest 31 40.90 588 39 41 21 -0.25 -0.81
Bulgular

Arastirmada elde edilen verilerin degerlendirilmesinde ilk olarak adaylarin ontestten ve
sontestten aldiklar1 puanlarin esas alinmasiyla, yaraticiik gruplarmin frekans ve yiizde degerleri
hesaplanmugtir. “Yaratici Diisiinme Becerileri Olgegi” 6ntest puanlarina gére yaraticihk gruplarimn

frekans ve yiizde degerleri Tablo 2’de verilmistir.
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Tablo 2. Ontest yaraticilik élceginden alinan puanlara gore sahip olunan yaraticilik diizeyleri dagilimi

Yaraticilik Grubu Puan Araligy f %
Yaratict olmayan 10’dan az - -
Ortanin altinda 10-19 - -
Orta 20-39 22 71
Ortanin {istiinde 40-64 8 25.8
Oldukga yaratici 65-94 1 3.2
Olagantistii yaratici 95-116 - -
Toplam 31 100

Tablo 2’deki degerler incelendiginde “yaratici olmayan” ve “ortanun altinda yaratic1” diizeyde
hicbir adayin yer almadigi goriilmektedir. Adaylarin biiyliik ¢ogunlugu (%71°i) orta yaraticilik
diizeyindedir. Arastirmaya katilan adaylarin yaklasik %25.8’i “ortanin tizerinde yaratic1” diizeydedir.

Sadece bir adayin dntest puaninin “oldukca yaratic1” diizeyde oldugu goriilmektedir.

Adaylarin sontestten aldiklar1 puanlara gore yaraticilik gruplarmin frekans ve ylizde degerleri

incelendiginde Tablo 3’de verilen degerlere ulagilmistir.

Tablo 3. Sontest yaraticilik 6lceginden alinan puanlara gore sahip olunan yaraticilik diizeyleri dagilim

Yaraticilik Grubu Puan Aralig: f %
Yaratici olmayan 10’dan az - -
Ortanin altinda 10-19 - -
Orta 20-39 17 54.8
Ortanin {istiinde 40-64 11 35.5
Oldukga yaratici 65-94 3 9.7
Olagantistii yaratic 95-116 - -
Toplam 31 100

Sontestten alinan yaraticiik puanlarina gore “orta” yaraticiik diizeyinde aday sayisinin
azaldigl, bu adaylarin yaraticiik diizeylerinin “ortanin iistii” ve “oldukca yaratic1” diizeylere
ylikseldigi goriilmektedir. “Orta” yaraticilik diizeyinde %16.2'lik bir azalma goriiliirken oOntestte
%25.8 diizeyinde olan “ortamin {istii” yaraticilik diizeyi sontestte %35.5’e ve %3,2 olan “oldukca

yaratic1” diizey %9.7’ye yiikselmistir.

Yaraticthk diizeylerinin belirlenmesinin ardindan adaylarin, Ontest ve sontest ortalama
puanlari iligkili 6rneklemler t-testi ile karsilagtirilarak yaraticilik becerilerinde anlamli bir artis olup

olmadigi belirlenmeye ¢alisilmstir. t-testi sonuglar: Tablo 4’de verilmistir.
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Tablo 4. Yaraticilik beceri dlgegi Ontest ve sontest ortalamalart iliskili 6rneklemler t-testi

Testler N X Ss Sd t P
Ontest 31 37.90 6.75 30 -2.12 0.042
Sontest
31 40.90 5.88
p*<.05

Tablo 4 incelendiginde fen 6gretimi dersinde 6gretmen adaylari ile yiiriitiilen problem kurma
uygulamalar1 sonrasinda adaylarin yaraticilik becerilerinde anlamli bir artis oldugu tespit edilmistir
[teo=-2.12, p<.05]. Adaylarin uygulama oncesi ortalama puanlar1 37.90 iken, uygulama sonras1 40.90’a
ylikselmistir. Bu bulgu fen ders konularinda yiiriitiilen problem kurma uygulamalarinin adaylarin

yaraticilik becerilerinin gelismesinde 6nemli bir etkiye sahip oldugunu gostermektedir.
Tartisma, Sonug ve Oneriler

Matematik 6gretiminde problem ¢dzme kadar énemli olan problem kurma yaklasimi, bir ¢ok
iilkede oldugu gibi iilkemizde de matematik programlarinda onemle {izerinde durulan temel bir
beceridir (National Council of Teachers of Mathematics [NCTM], 2000; Australian Education
Council, 1991; Milli Egitim Bakanligi [MEB], 2018). Yapilan bircok arastirma matematik 6gretiminde
kullanilan problem kurma yaklasiminin 6grencilerin, problem ¢6zme (Cai ve Cifarelli, 2005; English,
1998; Silver, 1994, 1997; Singer ve Moscovici, 2008, Akay, 2006; Turhan, 2011) ve yaratict diisiinme
becerilerinin (Cai ve Hwang, 2002; Silver, 1994) gelismesinde etkili oldugu gostermektedir. Yeni bir
problemin kurulmasma ya da verilen bir problemlerin yeniden yapilandirilmasina dayali olan
problem kurma yaklasimi, matematik 6gretim programlarinda ilkokul diizeyinde dahi yer alirken,
aym matematik derslerinde oldugu gibi sayisal problemleri iceren fen derslerinde hi¢ dikkate

alinmamasi oldukg¢a dikkat ¢ekicidir.

Bu goriisler 1s181nda dayali olarak bu ¢alismada, meslek yasamlarinda hem matematik hem de
fen bilimleri 6gretim programlarinin uygulayicisi olacak smf dgretmenleri adaylar: ile fen dersi
konularinda problem kurma c¢alismalar yiriitilmiis ve bu c¢alismalarin adaylarin yaraticilik
becerilerine etkisi belirlenmeye ¢alisilmistir. Ulasilan bulgular yiiriitiilen ¢alisma sonunda adaylarin
yaraticilik becerilerinde anlamli bir artis oldugunu gostermistir. Elde edilen bu sonug problem kurma
becerisinin, yaratici diigiinme becerisiyle iliskili oldugunu ifade eden (Arikan ve Unal, 2013;
Contreras, 2013; Van Harpen ve Sriraman, 2013) calismalar1 destekler niteliktedir. Ayrica 6grencilerin
bile problem kurma uygulamalarinin yaraticihigr arttirdigy goriisiinde (Kartal, 2017) olduklari

diisiiniildiigiinde bu ¢alismada ulasilan sonucun bekleneni karsiladig: ifade edilebilir.
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Istatistiksel hesaplamalar adaylarin yaraticilik becerilerinde anlamli bir artis oldugunu
gostermis olsa da Ontest ve sontest aritmetik ortalamalar1 dikkate alindiginda 37,9’lik ortalamanin
40,9’a yiikseldigi yani ancak %8lik bir artis saglanabildigi goriilmektedir. Bu sonug gercekte c¢okta
beklenen bir artisin saglanamadigini diisiindiirebilir. Bu diisiince Akay'in (2006) calismasinda da
belirttigi gibi yaraticilik becerisinin gelistirilebilmesi i¢in uzun déneme ihtiya¢ oldugu goriisii ile
aciklanabilir. Benzer olarak yaraticik becerileri ve problem ¢dzme ile ilgili arastirmalarda bu goriisii
destekler niteliktedir. Aksoy’un (2004) yapmis oldugu arastirmaya gore de problem ¢dzmeye dayal
O0grenme yaklasimi, deney grubu Ogrencilerinin yaraticilik becerilerinin gelismesinde anlamh bir
farklilik olusturmamustir. Ogrencilerin yaraticihk puanlarinda belli bir diizeyde artis kaydedildiyse de

deney grubu 6grencilerinin yaraticilik becerilerinde anlamh bir fark kaydedilememistir.

Arastirma bulgular ile adaylarin puan araliklarina gore yaraticihik gruplarindaki frekans ve
ylizde degerleri incelendiginde Ontest ve sontest sonuclari arasinda biiyiik bir fark olmadig:
goriilmektedir. Ontest puan araliklarina gére “yaratict olmayan” ve “ortanin altinda yaratic”
diizeyde hicbir 6gretmen adayimin olmadig bulgusu sontest igin de gegerlidir. Yine aym sekilde
Oontest ve sontest bulgularina gore “Olaganiistii yaratict” diizeyde hicbir &gretmen aday:
bulunmamaktadir. Ontest sonuglarina gore “orta diizeyde yaratic1” olan aday sayisi 22 iken sontest
sonuglar1 bu saymn 17 ye diistiigiinti gostermektedir. Yaraticilik diizeyinde artis olan bes adaydan
311 yaraticiligini “ortanin iizerinde” diizeyine tasirken, 2’si “oldukca yaratic1” gruba ge¢mislerdir. Bu
artista problem kurma uygulamalarinin etkili oldugu sdylenebilir. Bunun yani sira Osborne’nin (2000)
yaratict diisiinme becerilerinin gelistirilmesi {izerine yaptig1 calismada belirttigi gibi yaraticilig

gelistirmenin zor oldugu ve bu siiregte birgok etkenin yer aldig: da dikkate alinmalidir.

Yaraticthgin gelistirilmesinin zaman alacagi oldugunu savunan goriislerin yam sira bu
arastirma elde edilen bulgularin 6gretmen adaylarinin yaraticilik becerilerinde anlamli bir artis
gostermesi olduk¢a manidardir. Bu arastirma icin asil anlamli olan sonug ise problem kurma
yaklasiminin fen ogretiminde de kullanilabilecegi ve kullanilmasi durumunda bireylerin yaratici
diisiinme becerilerinin gelismesinde etkili oldugudur. Bu ve onceki ¢alismalardan elde edilen
sonugclara dayali olarak problem kurma yaklagiminin fen 6gretiminde de kullamilmasiyla 6grencilerin
“problem ¢6zme beceri”leri ile “iistbilis farkindalik” larmin (Akben, 2018), “akademik basarilarinin”
(Akben, 2019) ve “yaraticilik becerilerinin” gelismesinde 6nemli bir rolii oldugu ifade edilebilir. Tiim

bu sonuglara dayali olarak asagida siralanan nerilerin 6nemli olabilecegi diisiiniilmektedir.

1) Problem kurma yaklasimina fen ogretiminde de yer verilmelidir. Bu sayede Ogrencilerin fen

konularmi derinlemesine 6grenmelerine katki saglanabilecegine inanilmaktadir.
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2) Problem kurma yaklasimi fakli fen konularinda da uygulanarak, yaklasim fen &gretimindeki

etkisi daha detayl arastirilmalidir.

3) Problem kurma yaklasimimin 6zellikle 6gretmen egitimde 6nemli oldugu goriisii dogrultusunda,
O0gretmen adaylarinin lisans egitimleri sirasinda matematik derslerinde oldugu gibi fen
derslerinde de bu yontemin birebir uygulamalar1 ile karsilasmalar1 gerektigi
diistiniilmektedir. Bu diislinceye dayali olarak problem kurma yaklasimina &gretmen

yetistirme programlarinin fen bilimleri 6gretim derslerinde de yer verilebilir.
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Abstract

In current educational programming, advanced thinking skills are developed and several concepts adopted to
contribute to upbringing selective and productive individuals. One of these is an understanding of problem
posing. Included even in the primary school math education programs, this is such an approach that students
may modify the given problems or form new ones on their own. This concept has been much studied in
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classroom setting. “Creative Thinking Skills Scale” developed by Whetton and Cameron (2002) and adapted to
Turkish by Aksoy (2004) was applied before and after the trials. In this study we compared mean test scores from
the sample whose internal consistency coefficient or Cronbach Alfa was computed as .72 and determined a
significant increase in their creative thinking skills. Hence, we suggest that using problem posing concept will
have impact on personal development of creative thinking skills and should be considered in science education.
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Introduction

In our age when human, machine and information technologies are connected and
furthermore decision-making mechanism is left to the machines, emerging technologies and artificial
intelligence forms are mentioned each passing day. In such a case, individuals with high-level
thinking skills and selective and productive individuals are needed (Puncreobutr, 2016). In order to
train individuals with these qualities, in the education process, it is dwelt on improving students’

skills such as problem solving, creativity, entrepreneurship and analytical thinking.

Creativity, which is considered as one of the most important cognitive abilities, is defined as
the “introduction of new ideas and products by using the acquired knowledge and skills” (Isbell and
Raines, 2003), as “identifying ideas, restructuring the problem, identifying possibilities” (Bruning,
Schraw and Ronningy, 1995) or as “human’s problem solving capacity, the capacity to produce a new
and acceptable product” (Nickerson, 1999). Creativity, which is also defined as revealing new and
different things by combining the obtained information (Shaw and Runko, 1994), in other words, is to
perceive the current problem, to give meaning, to interpret and to harmonize it with their own

situation by generalizing (Ozcan, 2000).

Creativity covers a process, as it relates to the ability to solve problems, to make decisions and
to express oneself (Yurdakal, 2018). In this process, it is necessary to define the problem correctly and
limit its scope firstly, and afterwards, it is necessary to present a new product using the appropriate
steps. Creative people are also good problem solvers in the same time (Yaman, 2003). Cropley (2008)
explains the relationship between creativity and problem-solving as “degree of identification of
problems, degree of determination of solutions to problems, and examining the steps of clarity of

criteria for recognizing the solution of problems”. On the other hand, the stages of the creative

problem-solving process are given by Yaman (2003) as in Figure 1.

Figure 1. Creative problem-solving process (Yaman, 2003)

When the creative problem-solving process given in Figure 1 is examined, in the “recognizing
the problem” stage, which is the first stage, the individual should make sense of the problem with the

information he / she has. In the following stages, ideas should be generated for the solution of the
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problem, the accuracy of these ideas should be assessed and these ideas should be implemented by
deciding which one of them will lead to the right solution. Considering the behaviors defined in the
stages, it is seen that these are behaviors that should be used in problem-solving process in
mathematics and science courses. In this context, when the problem types and problem-solving stages

in science and mathematics courses are investigated, the following brief information was reached:
Problem Types and Solution Stages in Mathematics and Science Education

Mathematical problems are classified under three headings as “closed-ended problems”,
“open-ended” problems and “research-projects”. In closed-ended problems, the necessary information is
included in the problem statement and the correct answer can be found in simple ways. Such
problems are divided into two groups as “routine” and “non-routine” problems. Routine (ordinary)
problems are questions that are based on learned knowledge or skills and that can be solved with four
operations skills. On the other hand, problems that require the organization of data, classification and
the ability to see relationships are non-routine (extraordinary) problems (Arslan and Altun 2007). The
problems that do not have a single answer, which include problems in daily life and that contain
incomplete information and assumptions are open-ended problems (Akay, 2006). These problems can be
solved without relying on a certain method and they have multiple answers.

Considering the types of problems in science courses, it is seen that these problems are
discussed in two general groups: “algorithm (numerical)” and “concept” (Nakiboglu and Kalin, 2003).
The types of questions that students do not need to think much and to comment on them are
algorithmic (numerical) questions. In such problems, students can reach the result by using the formulas
they memorized and by doing mathematical operations. Therefore, they are not needed to think and
comment on such problems (Lin, Chiu, and Chou, 2004; Nakhleh and Mitchell, 1993). With conceptual
questions, it is tried to determine how students define and comment the concept (Watkins and Hattie,
1985). Therefore, answering such questions requires in-depth understanding. The fact that the
students who succeeded in the exams where algorithmic (numerical) questions are asked could not
achieve the same success in the conceptual problems shows that problems can be solved by
memorized formulas but this does not mean that the concepts are learned (Nakhleh and Mitchell,
1993). In short, students are able to successfully solve algorithmic problems by memorizing formulas
without fully learning scientific concepts. But, on the contrary, students who can realize conceptual
learning can use this knowledge successfully in solving algorithmic problems (Nakhleh and Mitchell
1993, Boujaoude, Salloum, and Abd-El-Khalick, 2004). Based on this information, it can be clearly
stated to the students that they should be directed to the problems that require them to use the

knowledge they have structured in their minds and the problems that require them to use their high-
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level thinking skills, not the problems they can answer with the formulas and information they
memorize.

The fact that the types of problems described above for mathematics and science disciplines
are of similar nature suggests that the problem-solving stages used in both disciplines should be
similar. Based on this view, examining the problem-solving stages in mathematics and science
disciplines, it is seen that five stages are proposed for the solution of mathematical problems, three or
four stages for the solution of science problems. Problem-solving stages in mathematics discipline are
five steps in total, four steps from Polya (1957)’s suggestion as to be “understand the problem, make a
plan, do the plan and look back” and “problem posing” suggested by Gonzales (1994). However,
while the solution stages of science problems are divided into three parts by Reif (1995) as analysis of
the problem, making solutions and control; those stages are given in four steps by Herron (1996) as
understand the problem, define the problem, make a plan for solution and verify the solution (Figure

2).

Polya Reif Herron

menpin [ |

L yi1llyY UL -
O

Figure 2. Problem-solving stages in mathematics and science disciplines (Akben, 2018)

When the problem-solving stages in both disciplines are examined, it is seen that the
“problem posing” step for mathematics problems is not recommended for science problems, however,
the other stages appear to be almost identical. This raises the question of why the problem posing step
is not used in science disciplines and of whether the problem posing step can be used. For the answer
to this question, firstly, the content of problem posing was investigated and the results briefly

explained below are obtained.
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Problem Posing

Problem posing, which is defined as creating new problems by making changes on current
problems or producing new problems (English, 1997; Silver, 1994), can be applied in three different
situations as to be structured, semi-structured and unstructured (Stoyanova and Ellerton; 1996).
Structured problem posing situations are the situations where different problems are designed on the
basis of a solved problem or new problems are modified by editing the data. This problem posing step
also includes practices such as changing the result by keeping the data constant. The states of problem
posing based on given pictures or problem posing similarly to the given problem are semi-structured
problem posing status. Problem writing related to special theorems or problem posing consisting of
verbal problems are the activities that can be done in case of semi-structured problems. The problem-
solving situations, which are simply designed without any given problems and without any
limitation, are unstructured problem posing situations.

It is known that students' academic achievement increases with problem posing practices
carried out in mathematics courses, furthermore, their skills of problem solving, critical thinking and
creativity are developed (Akay, 2006; Isik and Kar, 2012; Kilig, 2013; Tertemiz and Sulak, 2013; Silver,
1994, 2013; Lowrie, 2002). In the light of this information, it is quite remarkable that such an effective
approach is used only in mathematics courses to provide many skills needed today. However, this
approach should be used in science courses that contain numerical problems just like in the discipline
of mathematics. As a matter of fact, as a result of the discovery of this deficiency, at the end of the
problem posing practices carried out with physics and chemistry students, it was determined that
there was an increase in students’ problem solving and metacognition skills (Akben, 2018). Similarly,
at the end of the problem posing practices related to mole carried out with the preservice classroom
teachers, it was identified that preservice teachers’ problem solving and academic successes were
increased (Akben, 2019).

Based on the information tried to be briefly explained above, it can be said that individuals
with advanced problem solving and creative thinking skills are needed in the present day and
problem posing approach used in mathematics courses has an important role in gaining these skills.
Additionally, comparing science and mathematics disciplines, it is seen that the same problem solving
steps are used in both disciplines, however, the problem posing approach was not taken into account
at all in science teaching. This raises the question of what will be the effect of creative thinking skills if
problem posing practices are used in science courses. Besides, the fact that problem posing approach
has never been used in science courses so far means that preservice teachers who will provide science

education to future generations have never experienced these practices in their courses.
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Based on these views, in this study, problem solving activities were carried out with
preservice classroom teachers who acquire the basic knowledge of problem solving in “Basic
Mathematics” course and will be the implementer of science education programs and the effects of
these practices on the creative thinking skills of the preservice teachers were tried to be determined.

In accordance with this purpose; the answer to the following question was sought:
- Is problem solving practices based on problem posing effective in developing critical
thinking skills of preservice classroom teachers?
Method

In this section, the research design, study group, data collection tool, implementation process
and data analysis are included.

Research Design

In this study, problem posing practices were carried out in science courses with preservice
classroom teachers who have gained knowledge and experience in mathematics and the effect of these
practices on the creative thinking skills of the preservice teachers was tried to be determined. In this
experimental study, one group pretest posttest experimental design was used. In this model, which is
basically seen as an advantage in determining student levels, since it is possible to observe whether
there is a change in the dependent variable (Karasar, 2005), “The Creative Thinking Skills Scale” was
applied to the dependent variable of the research as pretest and posttest before and after the study. In
order to evaluate the effect of the practice, on the other hand, the difference between the two
measurements was examined (Biiyiikoztiirk, Kilig Cakmak, Akgiin, Karadeniz and Demirel, 2014),

Study Group

The participants of the study, formed with purposeful sampling, consist of preservice teachers
who are third-grade students in the Division of Classroom Education of a public university in Ankara
and who have courses in Science and Technology Teaching Course II. The study was conducted with
31 preservice teachers who are registered to the course. Six of the preservice teachers were male
student and twenty-five of them female.

Data Collection Tool

In this study, in determining the creativity levels of preservice teachers, the scale which is
developed by Whetton and Cameron (2002) with the name of “How Creative Are You?” and adopted
to Turkish by Aksoy (2004) with the name of “Creative Thinking Skills Scale” were used. This scale
consists of 40 items in total and is a Three-Point Likert Type scale, 39 items of the scale consist of the
options of “Agree”, “Disagree” and “Neutral”. Each item in the scale has a value of at least -2 and at
most 4 points (Aksoy, 2004). The range of points that can be obtained from the scale as a result of the

total points vary between -18 to 96. The 40% question of the scale is a rating scale that contains 54
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adjective words about creativity and the adjective score values are between 0 and 2. Score values of
adjectives are also added to the total creativity scores of each preservice teacher. With the addition of
these points, the total score can reach 116. In the evaluation of the scale, according to the score ranges
obtained; those following values are defined: 0-9 points “not creative”, 10-19 points “creative below
the average”, 20-39 points “average”, 40-64 points “creative above the average”, 65-94 points “very
creative”, 95-116 points “extraordinary creative”. The increase in total scores means an increase in
creativity (Aksoy, 2004). In this study, internal consistency coefficient (Cronbach's alpha) calculated
for 39 items of the scale was found to be .72.

Implementation Process

Preservice teachers who participated in the study gained basic knowledge about problem-
solving within the scope of first grade Basic Mathematics course. For this reason, preservice teachers
were reminded of prior knowledge about problem-solving before the implementation. It was stated
that there were different problem-posing situations based on the practices they made in the Basic
Mathematics course in the previous years, and that they can also be used for algorithmic (numerical)
problems in science courses, and that the algorithmic problems they solved in the General Chemistry
courses they took in the first-grade and the General Physics courses they took in the second-grade
could be created by themselves. Following these explanations, the “Creative Thinking Skills Scale”
was applied as a pretest.

In the first session of the implementation, the concepts of mass, volume and density that they
learned about matter in General Chemistry course were reminded, a problem which requires
calculation of volume value related to density concept is given and they were asked to write a
problem by changing the data in this problem or the concept to be found. In the second session, on the
other hand, they were given a problem where the speed and time values of the concept of speed they
learned in physics course, the amount of displacement is desired and unit conversions are required is
given. Again, they were asked to write a problem by changing the data or the desired concept in this
problem. In the third session, the calculations related to atomic and mass numbers learned in General
Chemistry course were taken as basis, proton and electron number is written on the picture of an
atomic model is given and they were asked to write a problem about it. In the fourth session of the
implementation, force has been selected from Physics course subjects, and the preservice teachers
were asked to write a problem about the resultant force without giving any data. In this way, the
preservice teachers were allowed to experience all of their structured, semi-structured and
unstructured problem situations. In the fifth and last session, preservice teachers were asked to pose
problem on physics or chemistry and at the end of this session, the “Creative Thinking Skills Scale”

was applied as posttest.



Akben, N.

Problems, created in each session during the implementation process, were presented by
volunteer preservice teachers in classroom environment and a discussion environment was created by
taking the opinions of other preservice teachers. The sessions were completed in 40 to 60 minutes.

Data Analysis

SPSS 22.0 statistical program was used to analyze the data. Answers of preservice teachers to
the “Creative Thinking Skills Scale” saved in this program and descriptive statistics of the research
were done first. When the values given in Table 1 are considered, it is seen that coefficient of kurtosis
and coefficient of skewness are within + 1 range. Since the distribution will be considered normal if
these coefficients are within + 2 limits (George and Mallery, 2010), the research data were evaluated
with parametric methods. 0.05 significance level was taken as the basis for the evaluation of the
results.

Table 1. Descriptive statistics of Creative thinking skills scale pretest-posttest scores

Variants N X S Mod Median Ranj B.K. CK

Pretest 31 37.90 75 29 37 24 0.64 -0.25

Posttest 31 40.90 .88 39 41 21 -0.25 -0.81
Findings

In the evaluation of the data obtained in the research, firstly, the frequency and percentage
values of the creativity groups were calculated based on the scores obtained by the preservice teachers
from the pretest and posttest. The frequency and percentage values of creativity groups according to
pretest scores of “Creative Thinking Skills Scale” are given in Table 2.

Table 2. Distribution of creativity levels according to the pretest scores of the creativity scale

Creativity Group Score Range f %
Non-creative less than 10 - -
Below-average 10-19 - -
Average 20-39 22 71
Above-average 40-64 8 25.8
Very creative 65-94 1 3.2
Extraordinary creative 95-116 - -
Total 31 100

When the values in Table 2 are examined, it is seen that there are no preservice teachers at the

levels of “non-creative” and “below-average”. The majority (71%) of the preservice teachers are at the
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level of average creativity. Approximately 25.8% of the preservice teachers were at the level of “above-
average creativity”. It is seen that only one preservice teacher’s pretest score is at the level of “very
creative”.

When the frequency and percentage values of the creativity groups are examined according to
the scores obtained from the posttest of the preservice teachers, the values given in Table 3 were
reached.

Table 3. Distribution of creativity levels according to the scores obtained from posttest creativity scale

Creativity Group Score Range f %
Non-creative Less than 10 - -
Below-average 10-19 - -
Average 20-39 17 54.8
Above-average 40-64 11 35.5
Very creative 65-94 3 9.7
Extraordinary creative 95-116 - -

Total 31 100

It is seen that the number of preservice teachers at the level of “average” creativity decreased
according to the creativity scores obtained from the posttest, it is observed that the creativity levels of
these preservice teachers increased to the levels of “above-average creative” and “very creative”.
While there is a decrease in “average” creativity level with 16.2%, creativity level of “above-average”
increased from 25.8% of pretest to 35.5% of posttest and the level of “very creative” increased to the
level of 9.7%.

After determining creativity levels, pretest and posttest mean scores of the preservice teachers
were compared with related samples t-test, and it was tried to determine whether there is a significant
increase in creativity skills. t-test results are given in Table 4.

Table 4. Sample t-test related to creativity skill scale pretest and posttest averages

Tests N X Ss Sd t P
Pretest 31 37.90 6.75 30 -2.12 0.042
Posttest 31 40.90 5.88

p*<.05

When Table 4 is examined, it was found that there was a significant increase in the creativity
skills of the preservice teachers after the problem-posing practices carried out with prospective
teachers in science teaching course [ten=-2.12, p<.05]. The mean scores of the applicants before the

implementation increased from 37.90 to 40.90 after the practice. This result shows that problem-posing
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practices carried out in science course subjects have a significant effect on the development of the

creativity skills of the preservice teacher.

Conclusion and Discussion

Problem posing approach, which is as important as problem solving in mathematics teaching
is a basic skill which is emphasized in mathematics programs in our country, too (National Council of
Teachers of Mathematics [NCTM], 2000; Australian Education Council, 1991; Ministry of National
Education [MEB], 2018). Many researches have shown that the problem-posing approach used in
mathematics teaching is effective in the development of students' problem solving (Cai and Cifarelli,
2005; English, 1998; Silver, 1994, 1997; Singer and Moscovici, 2008, Akay, 2006; Turhan, 2011) and
creative thinking skills (Cai and Hwang, 2002; Silver, 1994). While the problem-solving approach,
which is based on the establishment of a new problem or the restructuring of a given problem, takes
place even at elementary school level in mathematics curricula, it is noteworthy that it is not taken into
consideration in science courses that contain numerical problems just like in mathematics courses.

Based on these opinions, in this research, studies were conducted with preservice classroom
teachers, who will be the implementers of both mathematics and science curricula, about problem
solving in science subjects and the effects of these studies on the creativity skills of the preservice
teachers were tried to be determined. The results obtained showed that there was a significant
increase in the creativity skills of the preservice teachers. This result supports studies (Arikan and
Unal, 2013; Contreras, 2013; Van Harpen and Sriraman, 2013) that state that problem-posing skills are
related to creative thinking skills. Moreover, considering that even students think that problem-
solving practices increase creativity (Kartal, 2017), it can be stated that the result reached in this study
meets the expectation.

Although statistical calculations showed a significant increase in the creativity of the
preservice teachers, when the arithmetic means of pretest and posttest are taken into consideration, it
is seen that the average of 37.9 has increased to 40.9, which means that only an 8% of increase can be
achieved. This result may suggest that an expected increase is not actually achieved. This idea, as
Akay (2006) stated in his study, can be explained by the view that to develop creativity a long term is
needed. Similarly, research on creativity skills and problem solving supports this view. According to
the study of Aksoy (2004), problem-solving based learning approach did not create a significant
difference in the development of creativity skills of experimental group students. Although the
creativity scores of the students increased at a certain level, there was no significant difference in the

creativity of experimental group students.
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When the research results and the frequency and percentage values of the creativity groups
according to the score ranges of the preservice teachers were examined, it is seen that there was no
significant difference between pretest and posttest results. According to pretest score ranges, the result
that there were no preservice teachers at the “non-creative” and “below-average” creativity level is
also valid for the posttest. Again, likewise, according to the pretest and posttest results, there were no
preservice teachers at the “extraordinary creative” level. According to the pretest results, while the
number of preservice teachers at the “average” level is 22, the posttest results show that this number
dropped to 17. While three out of five preservice teachers with increased creativity take their creativity
to the “above-average” level, two of them increased to the group of “very creative”. It can be said that
problem-posing practices are effective in this increase. And besides, as Osborne (2000) stated in his
study on the development of creative thinking skills, it should be noted that it is difficult to develop
creativity and there are many factors involved in this process.

In addition to the arguments that development of creativity will take time, it is significant that
the results obtained with this research showed a significant increase in the creativity skills of
preservice teachers. The main meaningful result for this research is, on the other hand, is the fact that
the problem-posing approach can be used in science teaching and that it is effective in the
development of creative thinking skills of individuals. Based on the results obtained from this and
previous studies, by using problem-posing approach also in science teaching, it can be stated that

v

students' “problem solving skills” and “metacognition awareness” (Akben, 2018) play an important
role in the development of their “academic achievement” (Akben, 2019) and “creativity skills”. Based
on these results, it is thought that the recommendations listed below may be important.
1) Problem-posing approach should be included in science teaching, too. It is believed that students
can contribute to the in-depth learning of science subjects in this way.
2) The impact of the approach on science teaching should be investigated in more detail by
applying the problem-posing approach in different science subjects, too.
3) In line with the view that problem-posing approach is important particularly in teacher
education, it is thought that preservice teachers should meet a direct implementation of this
method in science courses as in mathematics course during their undergraduate education.

Based on this idea, the problem-posing approach can also be included in science teaching

courses of teacher training programs.
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