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The study aimed to examine the creativity of pre-service elementary mathematics
teachers in problem-posing situations whether they solved or not the posed problems
by themselves. The participants of the study, in which the case study method was
applied, consists of 24 pre-service elementary mathematics teachers studying in the
second grade of the Elementary Mathematics Education program of a state university in
the 2017-2018 academic year. The Turkish translation of the problem-posing activity
called "House Problem", which was used by Getzels and Jackson (1962) to reveal the
creativity and edited by Leung (1993), was used as a data collection tool. The scoring
used by Leikin (2009) and Tagkin (2016) was implemented in the analysis of the data. As
a result of the study, it was determined that although teacher candidates who did not
solve their problem got higher scores in terms of fluency, this situation was not valid in
terms of flexibility. Also, it was found out that the originality scores of the problems
posed by the candidates in both groups were lower than their flexibility scores. In terms
of total creativity scores, it was concluded that the creativity scores of teacher candidates
who solved their posed problems were higher than those who did not solve their posed
problems, that is, the candidates who solved the problems posed more creative
problems.
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Arastirmada ilkdgretim matematik 6gretmen adaylarmin problem kurma durumlarindaki
yaraticiliklarinin, adaylarm kurdugu problemleri ¢oziip ¢6zmeme durumlarina gore
incelenmesi amaglanmigtir. Ozel durum calismasi yonteminin kullamldigi aragtirmanin
katilimalarmi 2017-2018 Egitim-Ogretim yilinda bir devlet {iniversitesinin Ilkogretim
Matematik Ogretmenligi programmin 2. simfinda 6grenim gormekte olan 24 ilkégretim
matematik 6gretmeni aday1 olusturmaktadir. Veri toplama araci olarak Getzels ve Jackson
(1962) tarafindan yaraticiig1 ortaya ¢ikarmak amaciyla kullanilan ve Leung (1993) tarafindan
diizenlenen “House Problem” olarak adlandirilan problem kurma etkinliginin Tiirkce
cevirisi kullanilmugtir. Verilerin analizinde Leikin (2009) ve Taskin’in (2016) kullandiklar:
puanlandirmalardan yararlanilmistir.  Arastirmanin  sonucunda, kurdugu problemi
¢bzmeyen Ogretmen adaylarmin akicilik gostergesi agisindan kismen daha yiiksek puanlar
alsa da esneklik gostergesi agisindan bu durumun gegerli olmadig tespit edilmistir. Ayrica
her iki gruptaki adaylarin kurduklari problemlerde orijinallik puanlarmin esneklik
puanlarina gore daha diisiik oldugu tespit edilmistir. Toplam yaraticiik puanlar agisindan
ise kurdugu problemleri ¢6zen Ogretmen adaylarimin yaraticibik puanlarmin kurdugu
problemi ¢ozmeyenlere gére daha yiiksek oldugu, yani kurdugu problemi ¢6zen adaylarin
daha yaratic1 problemler kurdugu sonucuna varilmustir.
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Giintimiizde matematik egitimi ile hazir bilgileri sorgulamadan kabul eden bireyler yetistirmek
yerine, neyi, nigin ve nasil 6grenmesi gerektigini bilen, 6grendigi bilgileri kullanabilen ve yeni bilgiler
iireten bireylerin yetistirilmesi amaglanmaktadir (Giiven ve Kiirtim, 2008). Bu baglamda 6grencilerin
problem ¢6zme becerisine sahip olmalariin yani sira problemin farkina varma becerisine de sahip
olmalar1 6nem kazanmaktadir. Ogrencilerin gercek yasamda karsilastiklart problemlerin farkina
varmalarini saglamada problem kurma énemli bir yere sahiptir (Turhan ve Giiven, 2014). Ulkemizde
de problem kurma, matematik dersinin 6nemli bir bileseni ve hedefi olarak kabul edilmektedir (Baykul,
1999). Problem kurma genel anlamda var olan bir problemden ya da durumdan yeni problemler
iiretmek veya var olan problemi yeniden diizenlemek seklinde tanimlanmaktadir (Silver, 1994).
Problem kurma, problem ¢dzmeyi farkli bir ac1 ile ele almak anlamina gelmektedir (Altun, 2005). Clinkii
problem kurmada o6grencinin kurdugu problemin ¢6ziimiiniin olup olmadigimi yoklamasi
beklenmektedir. Bununla birlikte problem kurma, problem ¢ézme gibi tek bir dogru cevaba sahip

degildir ve her ihtimali kendinde barindirdig: icin yaratic1 diisiinmeyi gerektirir (Kojima, Miwa ve

Matsui, 2009).

Bireyin yasamini dengeli ve verimli bi¢cimde stirdiirebilmesi icin yasadig1 caga ve topluma
yapicl ve yaraticl bir {iye olarak katkida bulunmasi gerekmektedir (Mandaci Sahin, 2007). Dolayisiyla
bireylerin gelisen ve degisen diinya ile birlikte meydana gelen problem, beklenti ve ihtiyaclari
asabilecek yaratic1 Ozelliklere sahip olmalar1 beklenmektedir (Kandemir, 2006). Ulusal Matematik
Ogretmenleri Konseyi'nin (National Council of Teachers of Mathematics [NCTM], 1991) siraladig
Ogrencilere matematiksel giiciin kazanilmasina etki eden faktorler arasinda (6grencinin fikirler arasi
gecis esnekligi, matematik ugrasindaki sebati, matematige karsi ilgisi, meraki) 6grencinin matematikte
yaratici diislinceye sahip olma 6zelligi vurgulanmaktadir. Yaraticilik ile ilgili kesinlesmis ve herkes
tarafindan kabul goriilmiis bir tanim bulunmamaktadir (Brunkalla, 2009; Haylock, 1987; Mann, 2009).
Yaraticilik kavrami onceleri genellikle genel alan becerisi olarak diisiiniilse de bu alginin zaman
ierisinde degistigi goriilmektedir (Haavold, 2009). Oyle ki bir¢ok aragtirmaci yaraticihigin gogunlukla
bir alanda daha baskin olarak one ¢iktigini, bu nedenle genel yaraticilik ile alana 6zgii yaraticiligin farkl
olarak ele alinmas1 gerektigini ifade etmistir (Akgiil, 2014; Balka, 1974; Haavold, 2009). Genel olarak
yaraticilik; herkesin aymi sekilde diisiindiigii bir sey iizerinde farklh diisiinebilme yetenegi, tutum veya
davranisi; 6nceden var olan nesne veya kavramlari ele alip, bunlari yeni bir amag igin farkli ve sira disi
sekillerde iligkilendirme becerisi olarak tanimlanabilir (Dogan, 2005). Ozel yaraticilik ise bir alandaki
(6rnegin, matematik) acik ve net yaratma becerisi olarak ifade edilmektedir (Leikin, 2008). Diger bir
deyisle genel yaraticilik, bir alandaki problem ¢dzme oriintiilerini kullanarak baska bir alandaki
problemleri ¢dzmek ile iligkili iken; 6zel yaraticilik ise alanin mantiksal tiimdengelimsel dogasin
hesaba katan belirli bir alandaki yaraticilig1 isaret etmektedir (Leikin, 2009). Yaraticilik, giinliik yasamla

iligkili olmasi, problemlere ¢6ziim iiretmede analitik ve elestirel diisiinme gibi beceriler gerektirmesi
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nedeniyle diger alanlarda oldugu gibi matematikte de 6nemli bir yer teskil etmektedir (Taskin, 2016).
Guilford (1967) yaratic1 diistinmeyi akicilik, esneklik ve orijinallik olmak tizere ti¢ 6nemli faktorle iligkili
bir 6zellik olarak tanimlamistir. Akicilik; bir problemle ilgili cok sayida fikir {iretme yetenegi (Budak,
2007), esneklik; olaylara degisik acilardan bakma ve degisik diisiinceler ortaya koyma (Ozcan, 2009),
orijinallik; yeni veya teknik 6zellik tasiyan 6zgiin diisiinceler {iretme, buluglar yapma, bir iiriin bulma
veya degeri bicilemeyen yapitlar ortaya koyma (Budak, 2007; Ozcan, 2009) seklinde tanimlanmaktadir.
Yaraticilik ile ilgili kabul edilmis evrensel bir tamim olmamasi nedeniyle matematikte yaraticilik ile ilgili
de goriis birligine varilmis bir tanim bulunmamaktadir (Akgiil, 2014; Brunkalla, 2009; Haavold, 2013;
Haylock, 1987; Leung, 1997; Mann, 2005; Sriraman, 2005). Bu nedenle matematikte yaraticilik da bir¢ok
arastirmaci tarafindan farkhi sekillerde tanimlamistir. Haylock (1987) matematikte yaraticilifn genel
olarak biligsel stratejileri, performans kategorilerini ve sonug tiirlerini genis bir yelpazede kucaklayan
bir kavram olarak tanimlamustir. Sriraman’a (2004) gore matematikte yaraticilik verilen bir problemin
karmasiklik seviyesine bakilmaksizin probleme siradis: (alisiilmamis), agik ve derin bir anlayis iceren
¢ozlimler getirme siirecidir. Baz1 arastirmacilar matematiksel yaraticiligin gelistirildiginde bir algoritma
kullanilarak ¢oziilebilecek bir problem i¢in standart olmayan bir ¢oziim yaratildiginda ortaya ¢iktigin
belirtmistir (Chamberlin ve Moon, 2005; Shriki, 2010). Sriraman (2005), matematikte yaraticilig1 a)
verilen bir probleme veya benzer bir probleme sira disi (yeni) ve/ya makul ¢oztim(ler) tiretme ve/ya b)
eski bir problemin diisiinme gerektiren yeni bir bakis agisindan dikkate alinmasini saglayan yeni
sorularin ve/ya olasiliklarin formiillestirilmesi olarak tamimlamistir. Sriraman’in (2005) tanim
incelendiginde okul matematiginde yaraticilig1 problem ¢6zme ve problem kurma ile iligkili olarak ele
aldig1 anlagilmaktadir. Bir¢ok arastirmacinin fikir birligine vardigi ortak nokta ise yaraticihgin; yaratici
bir isin (6rnegin; sanat veya bilimsel bir hipotezin yeni bir isi) liretiminde yeni ve yararli olarak kendini
gosterdigidir (Leikin, 2008). Okul matematigindeki ve profesyonel yaraticilik arasindaki farkliliklar ise
mutlak ve goreceli yaraticilik kavramlarini giindeme getirmistir (Leikin, 2009; Leikin ve Pitta-Pantazi,
2013; Shiriki, 2013; Sriraman, 2004). Mutlak yaraticilik seckin matematikgilerin olaganiistii tarihsel
calismalar ile iliskili iken, goreceli yaraticilik referans alinan belirli bir grup icindeki belirli bir kisi
tarafindan yapilan kesifleri isaret etmektedir (Shiriki, 2013). Leikin ve Pitta-Pantazi (2013) 6grencilerin
yeni bir durum i¢in (daha énceden 6grenilmemis olan yeni matematiksel bir problem icin) matematiksel
fikirler/¢oziimler veya onceden bilinen problemlere orijinal ¢oziimler {iretme yeteneginin genellikle
goreceli yaraticiligin bir gostergesi olarak degerlendirildigini; mutlak yaraticiligin ise mucitlerin
alanindaki yiiksek basar1 agisindan ve bu kisilerin 6nemi profesyonel bir topluluk tarafindan tarihsel
acgidan anlamli bir kesif olup olmamasi ile iliskili olarak degerlendirildigini ifade etmislerdir. Okullar
s0z konusu oldugunda Leikin (2009) Ogrencilerin matematikte yaraticiliklarinin onlarin onceki
deneyimleri ve benzer egitimsel gecmise sahip diger &grencilerin performanslari referans alinarak
degerlendirilebilecegini ifade etmistir. Buradan hareketle bu arastirma kapsaminda Ogretmen

adaylarinin  yaraticiliklarinin - degerlendirilmesinde goreceli yaraticiliklar1  dikkate alinmustir.
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Matematikte yaraticilik ile ilgili olarak, problem kurma ve problem ¢6zme siirecinin yaraticiligin
merkezi oldugu ile ilgili gittikge artan bir goriis birligi bulunmaktadir (Silver, 1997). Bir¢ok arastirmaci
matematikte yaraticiligi problem kurma ile iliskilendirmekte (Brunkalla, 2009; Siswono, 2011; Yuan ve
Sriraman, 2011) ve problem kurmay1 matematikte yaraticiligin ayrilmaz ve 6énemli bir parcasi olarak
gormektedir (Haylock, 1987; Lee, Hwang ve Seo, 2003; Mann, 2009; Silver, 1997; Yuan ve Sriraman,
2011). Shriki (2013) ogrencilerin kendi problemlerini kurduklarinda muhakeme, farkli ve esnek
diistinmelerini gelistireceklerini; bilgi ve problem ¢6zme becerilerini zenginlestirip giiclendireceklerini

ve boylelikle yenilikg¢i, yaratici ve aktif 6grenenler olacaklarini ifade etmektedir.

Problem kurma calismalarinin 6grencinin bilgisi, problem ¢dzme becerisi, yaraticilik ve
matematige kars: tutumu iizerinde olumlu etkileri vardir (Rosli, Copraro ve Copraro, 2014). Bununla
birlikte problem kurma 6grencileri yeni ve farkl diistinceler {iretme konusunda cesaretlendirir (Brown
ve Walter, 2005). Problem kurma ile ugrasan ogrencilerin elestirel diisiinmelerinin gelismesi ve her
problem kurma faaliyetinde bir 6ncekinden daha iyi problem kurmak igin 6zgiin fikirler tiretmeye
calismasy, boylelikle yaraticiliginin gelismesi beklenmektedir (English, 1997). Eger 6gretmenler uygun
Ogrenme firsatlar1 saglarsa yaraticilik, 6grencilerin gelistirebilecekleri dinamik bir 6zelliktir (Leikin,
2009). Problem kurma ve yaraticilik arasinda onemli bir iliski olmasina ragmen problem kurma
calismalar1 incelendiginde yaraticihiga odaklanan calismalarin simirli sayida oldugu ve calismalarin
genellikle 6grenciler ile yiiriitiildiigii goriilmektedir (Shriki, 2013; Silver, 1997; Singer, 2012; Yuan ve
Sriraman, 2011). Yaraticaligin ihmal edildigi, 6grencilerin yaraticiligi kullanma konusunda tesvik
edilmedigi siniflarda matematik, bir takim iyi bilme becerisi ve ezberlenmesi gereken kurallar takimina
indirgenecektir (Mann, 2009). Dolayisiyla okullarda Ogrencilerden matematikte yaraticiliklarim
gelistirmeleri beklenmektedir. MEB (2009) matematik Ogretim programinda ogrencilere problem
tizerinde ugrasmalari icin firsat taninmasi ve yaratici olmalar igin gerekli ortamlarin diizenlenmesi
gerektigi belirtilmektedir. Ogrencilerin matematikte yaraticiliklarimi gelistirmek icin ise matematik
ogretmenlerine onemli sorumluluklar diismektedir. Yaratici 6gretmen; problem ¢ozebilen, uyum
saglayabilen, malzeme ve degisik fikirleri egitim/0gretim ortamina getirerek Ogrencilerinin
beklentilerini karsilayan, ilgi ¢ekici ve tesvik edici bir 6grenme ortami saglayan kisidir (Schreglmann ve
Kazanci, 2006). Yaratici o0gretmenler 6grencilerine dersi ilgi ¢ekici kilabilmek igin siirekli bir yenilik
igerisindedir ve 6grencileri yaratic1 diisiinmeye ve davranmaya tesvik eder. Matematikte yaraticiligin
gelistirilmesinde problem kurmanin 6nemi diisiiniildiigiinde bu problem durumlarini sinuf ortamina
getirecek ve Ogrencilerini bu konuda cesaretlendirip tesvik edecek olan &gretmenlere 6nemli bir rol
diismektedir. Bu nedenle gelecegin Ogretmenleri olan 6gretmen adaylarimin problem kurma
durumlarindaki yaraticiliklarinin incelenmesi 6nem arz etmektedir. Gelecekte 6grencilerinde yaratict
diisiinmeyi gelistirecek olan 6gretmen adaylarinin problem kurmadaki yaraticiliklarinin incelenmesi,
kalan egitim hayatlarinda yaraticiliklarin gelistirmeye yonelik ¢calismalarin yapilmas: agisindan faydali

olacaktir. Konu ile ilgili ¢alismalar incelendiginde, 6zellikle ulusal literatiirde gelecekte 6grencilerinde
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bu becerileri gelistirmesi beklenen matematik Ogretmeni adaylarinin problem kurmadaki

yaraticiliklarinin belirlenmesine yonelik ¢alismaya rastlanmamustir.

Matematik 6gretiminde kullanilacak problem kurma etkinlikleri 6grencide yeni yaklasimlar ve
yaratic fikirler gelistirmeli, 6grencinin matematiksel fikir akisini, esnek diistinmelerini ve cevaplardaki
ozglinliigiinii arttirmak ic¢in ¢oklu ¢oziimler saglamalidir. Mann (2005) Ogrencilerin yaraticiligim
gelistirmek igin, tek bir ¢oziime gotiiren yapilandirilmis problem kurma etkinliklerinden ziyade, bir
dizi alternatif ¢oziim yontemi gerektiren acik uglu problemlerin kullanilmasini 6nermektedir. Ayrica
Chamberlin ve Moon'un (2005) da belirttigi gibi gercek¢i problemler 6grencilerin yaratict ¢oziimler
ortaya cikarma potansiyelini artirmakta ve 0grencilerin matematiksel diisiincede yaratici olmasina
yardimci olmaktadir. Bu baglamda bu ¢alismada 6gretmen adaylarimin yaraticiligin ortaya ¢ikarmak
amaciyla yar1 yapilandirilmis agik uglu bir problem kurma etkinliginin kullanilmas: uygun
gorlilmiistiir. Arastirma kapsaminda kullanilan problem kurma etkinliginde, 6gretmen adaylarindan
kurduklar1 problemlerin ¢oziimlerini de yapmalar1 istenmistir. Bunun sebebi ise 6grencilerin problemi
kurmadaki amacini daha net bir sekilde anlayabilmek ve problemin yapisini ayrintili bir sekilde
inceleyebilmektir. Bununla birlikte Tagkin'in (2016) {istiin yetenekli tanis1 konulmus ve konulmamais
ogrencilerin matematikte yaraticiliklarimi inceledigi calismasinda da Ogrencilerden kurduklar
problemleri ¢c6zmeleri istenmis ve baz1 6grencilerin kurduklar1 problemleri ¢6zmek zorunda olduklar:
i¢in ¢ozemeyecekleri tiirden problemleri kurmaktan vazgectigi gozlenmistir. Bu nedenle bu ¢alismada
Ogretmen adaylarinin ¢6zme sarti olan ve olmayan durumlarda kurduklar1 problemlerdeki
yaraticiliklarinin degisip degismedigi de incelenmistir. Boylelikle 6gretmen adaylarimin kurduklar
problemi ¢oziip ¢6zmeme durumlarindaki yaraticiliklarinin nasil degistigi ortaya koyulmustur. ilgili
calismalar incelendiginde yaraticiign kurdugu problemi ¢ézme ve ¢dozmeme durumlarmna gore
inceleyen bir arastirmaya rastlanmamistir. Calismanin bu yoniiyle problem kurma durumlarindaki
yaraticiligl daha detayli bir sekilde ortaya koyacagi ve gelecekte yapilacak calismalara 1sik tutacag:
diisiiniilmektedir. Tiim bunlardan hareketle bu ¢alismada ilkogretim matematik 6gretmeni (IMO)
adaylarinin problem kurma durumlarindaki yaraticiliklarinin, adaylarin kurdugu problemleri ¢éziip

¢dzmeme durumlarina gore incelenmesi amacglanmaistir. Bu baglamda arastirmanin alt problemleri su

sekildedir:

1. Kurdugu problemi ¢6zen MO adaylarinin problem kurma durumlarindaki yaraticiliklar:
nasildir?

2. Kurdugu problemleri ¢ozmeyen IMO adaylarinin problem kurma durumlarindaki
yaraticiliklar1 nasildir?

Yontem

Arastirmanin Deseni
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Calisma dogasi itibariyle nitel arastirma deseni igerisinde yer almaktadir. Arastirmada iMO
adaylarinin problem kurmadaki yaraticiliklar1 ayrintili bir sekilde incelenmeye g¢alisildigindan 6zel
durum ¢alismasi yontemi kullamilmistir. Nitekim 6zel durum calismasi yontemi bir veya birkag
durumu, olguyu ya da olay1 simrli sayida 6rneklem ile her yoniiyle derinlemesine inceleme olanag1

sunmaktadir (Simsek ve Yildirim, 2005).
Arastirma Grubu

Aragtirmanin katilimcilarini 2017-2018 Egitim-Ogretim yilinda Kafkas Universitesi lkogretim
Matematik Ogretmenligi programimin 2. smifinda 6grenim gormekte olan 24 IMO aday1
olusturmaktadir. Literatiir incelendiginde yeterince matematiksel bilgiye ve yetenege sahip olmayan,
belirli bir yeterlilik seviyesinin altindaki 6grencilerin, yaratici diisiinmelerini ifade edecek yeterli bir
bilgi birikimi ve deneyimi olmadif1 igin matematikte yaraticiliklarimi gosteremeyebilecekleri
belirtilmektedir (Haylock, 1987; Heavold, 2013; Mann, 2004). Bu nedenle arastirmaya katilan 6gretmen
adaylarinin akademik basar1 seviyelerinin en az orta seviyede olmasina dikkat edilmis ve 6grenciler
arastirmaya goniilliliik esasmna dayali olarak katilmiglardir. Katihimecilarin basar: seviyelerinin
belirlenmesinde dersi veren 6gretim iiyesinin goriislerine basvurulmus ve akademik basarilar: olarak
ilgili ders notlar1 dikkate alinmistir. Arastirmaya katilan 6gretmen adaylarmnin akademik basari
ortalamalariin 4’litk sisteme gore 2,5 ve iizeri olmasina dikkat edilmistir. Dolayisiyla arastirmaya

katilacak katilimcilarin segiminde amagh 6rnekleme yontemi kullanilmistir.
Veri Toplama Araci ve Uygulama

Arastirmada veri toplama araci olarak Getzels ve Jackson (1962) tarafindan yaraticilig1 ortaya
¢ikarmak amaciyla kullanilan ve Leung (1993) tarafindan diizenlenen problem kurma etkinligi
kullanilmistir. “House Problem” olarak adlandirilan etkinligin Tiirk¢e uyarlamasi: asamasinda oncelikle
etkinligin Tiirkge cevirisi yapilmis ve yapilan ceviri alan egitimcisi 3 uzman tarafindan incelenmistir.
Uzmanlarin goriisleri dogrultusunda anlasilmayan climleler yeniden diizenlenmis ve gerekli bicimsel

diizenlemeler de yapilarak etkinlige son hali verilmistir. Etkinligin son hali EK-1"de sunulmustur.

Tiirkge uyarlamas: yapilan etkinlik 6gretmen adaylarmin tamamina bir ders saati (45 dk)
icerisinde uygulanmis ve 6gretmen adaylarindan miimkiin oldugunca fazla sayida, farkl tiirde ve
orijinal problemler kurmalar1 istenmistir. Ayrica adaylara verilen problem kurma senaryosundaki
bilgiler {izerinde degisiklik veya bu bilgilere eklemeler yapabilecekleri belirtilmistir. Ogretmen
adaylarindan not ortalamasi 2,5 ve iizerinde olan ogretmen adaylarindan rastgele 12’sinden ayrica
kurduklar: problemleri ¢ozmeleri de istenmistir. Boylelikle &grencilerin kurdugu problemleri ¢oziip
¢bzmeme durumlarimin problem kurma etkinliklerindeki yaraticiliklarin etkileyip etkilemedigi, eger

etkiliyorsa nasil etkilediginin incelenmesi amaclanmustir.

Verilerin Analizi
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Verilerin analizinde Leikin (2009) tarafindan c¢oklu {iretim etkinlikleri ile yaraticiligin
degerlendirilmesi amaciyla gelistirilen model ile ve bu modelin Tagkin (2016) tarafindan 6grencilerin
problem kurma etkinligindeki yaraticiliklarinin degerlendirilmesinde uyarlanan analiz modelinden
yararlanilmistir. Bu amagla 6gretmen adaylarinin kurduklar1 problemlerin yaraticiligin gostergeleri
agisindan daha rahat incelenebilmesi amaciyla oncelikle her bir 6grencinin kurdugu problemler
kodlanarak benzer yapidaki kodlar bir araya getirilmis ve temalar olusturulmustur. Ardindan her bir
kod i¢in kag 6grenci tarafindan o koda ait problem kuruldugu belirlenmistir. Boylelikle her bir 6grenci
icin, hem kurduklar: farkli kategorideki problemleri gorebilmek (esneklik) hem 6zgiin ya da siradisi
problemleri yorumlayabilmek (orijinallik) miimkiin olmustur. Diger yandan 6grencilerin kurduklari
problemlere yonelik olusturulan kod ve temalar benzer ve farkli yapidaki problemleri daha rahat
gorebilme imkani sundugundan problemlerin puanlanmas: asamasinda arastirmaciya kolaylik
saglamistir (Tagkin, 2016). Ardindan olusturulan kod ve temalardan da yararlanilarak problemler
yaraticilligin gostergeleri acisindan puanlanmistir. Tagkin (2016) yapmis oldugu arastirmasinda
ogrencilerin yaraticiliklarinin degerlendirilmesinde referans alinan grup igerisindeki durumlarinin goéz
oniinde bulundurulmasimi 6ngdren goreceli yaraticilik kavramini dikkate almistir. Bu arastirma
kapsaminda da o6grencilerin kurduklari problemlerin yaraticithiginin degerlendirilmesinde diger
akranlariin kurduklar1 problemler goz 6niinde bulundurularak puanlama yapilmis, diger bir deyisle
goreceli yaraticiliklar: dikkate alinmistir. Ancak bu arastirmada Taskin’dan (2016) farkli olarak sadece
yaraticiik puaninin hesaplanmasinda Leikin’in (2009) 6nerdigi model kullanilmistir. Bu baglamda
ogretmen adaylarinin kurduklari matematiksel olarak dogru her bir problem akicilik, esneklik ve

orijinallik agisindan asagidaki sekilde puanlanmistir (Leikin, 2009; Taskin, 2016):
Akicilik: Ogretmen adaylarinin kurdugu her bir problem igin 1 puan olarak hesaplanmustir.

Esneklik (Flexibility, FI): Bu puanin hesaplanmasinda oncelikle 6gretmen adaylarinin kurduklari
problemler, problemin icerdigi degiskene gore gruplanmistir. Eger kurulan iki problem ayni/farkli
degiskenler iceriyor ve problemin ¢dziimii farkl: temsiller, 6zellikler (teoremler, tanimlar veya yardimci
yapilar) veya matematik branslarina dayali ¢oziim stratejilerini iceriyorsa farkl iki gruba ait olarak

degerlendirilmistir. Bu baglamda;

Kurulan yeni problem &nceden kurdugu problemlerden farkli yapida bir problem ise; yani
onceden kurulan herhangi bir problem ile aymi/ farkli degiskenler kullanilmig ve problemin ¢6ziimii

farkli kavram ve prosediirlerin kullanimini gerektiriyorsa esneklik puani 10,

Yeni problem 6nceden kurdugu herhangi bir problem ile benzer yapida bir problem; yani
onceden kurulan problem ile farkli/aymi degisken kullanilmig, problemin ¢6ziimii benzer kavram ve
prosediirlerin kullanimini gerektiriyor ancak ek bir islem ya da kavram kullanimi gibi kiigiik bir

farklilik var ise esneklik puani 1,
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Onceden kurdugu herhangi bir problem ile aym yapida bir problem; yani énceden kurulan
problem ile ayn1 degisken kullanilmis ve ayni kavram ve prosediirlerin kullanimini gerektiriyor; sadece
problem ciimlesinde yer alan isimler/sayilar/degisken adi iizerinde bir degisiklik yapilmis veya
problemin ¢6ziimii herhangi bir islem yapilmadan dogrudan senaryodan goriilebiliyor ise esneklik

puan 0,1 olarak degerlendirilmistir.

Bir 6grencinin toplam esneklik puani kurdugu her bir problemdeki esneklik puanlarinin

toplamidir.

Orijinallik (Originality, Or): Orijinallik puaninin degerlendirilmesinde 6gretmen adaylar1 benzer
akademik gecmise sahip olduklari i¢in kurduklari problemler diger arkadaslarmin kurduklar
problemlere gore problemlerin siradanlig1 dikkate alinarak puanlanmistir. Boylelikle eger kurulan
problem alisilmadik (neredeyse kimse tarafindan dile getirilmemis ve/ya sezgisel bir ¢6ziim
gerektiriyor) ise 10 puan, kismen alisilmadik (cok az kisi tarafindan dile getirilmis ve/ya kismen daha
¢ok bilinen bir ¢oziim gerektiriyor) ise 1, islem odakl1 ve bilindik (6grenilmis) bir problem ise 0,1 puan

verilmistir. Bu puanlama modelinden hareketle her bir 6gretmen adaymnin toplam yaraticilik puani

“ Z::l FiIx, xOr,” formiilii ile hesaplanmistir. Ogretmen adaylarinin  kurduklari

problemlerdeki yaraticilik gostergelerine ait gerceklestirilen puanlama ve toplam yaraticilik puanlarina

ait tablolar Ek-2 ve Ek-3’de verilmistir.
Arastirmanin Etik izinleri

Yapilan bu ¢alismada “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel
Arastirma ve Yaymin Etigine Aykir1 Eylemler” bashigi altinda belirtilen eylemlerden higbiri

gerceklestirilmemistir.
Bulgular

Bu boliimde oncelikle IMO adaylarinin kurduklari problemlerin matematiksel olarak
dogruluklarinin  incelenmesine iliskin bulgular, ardindan kurduklar1 ¢oziilebilir matematik
problemlerin matematikte yaraticilik agisindan incelenmesine yonelik bulgular alt basliklar halinde

sunulmustur.

iMO Adaylarinin Kurduklar1 Problemlerin Matematiksel Olarak Dogruluklarinin

incelenmesine iliskin Bulgular

Ogretmen adaylarinin problem kurmadaki yaraticiliklarimin, kurduklari problemleri ¢oziip
¢ozmeme durumlarina gore incelenmesinin amacladigi bu arastirmada katilimcilarin kurduklar
problemler oncelikle matematiksel olarak dogrulugu agisindan incelenmis ve matematiksel olarak

dogru olmayan problemler analize tabii tutulmamistir. Kurdugu problemleri ¢6zen ve ¢dzmeyen
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O0gretmen adaylarinin kurduklar: problem sayisi ve degerlendirmeye alinan problem sayilarina iliskin

bulgular Tablo 1’de sunulmustur.

Tablo 1. IMO adaylarimin kurduklar: ¢éziilebilir ve ¢oziilemeyen problem sayilart

Toplam Matematiksel e e Matematiksel
ot Eksik bilgi iceren »
problem sayis1  ¢dziilebilir problem problem degil

f f % f % f %

01 4 3 75 1 25 0 0

= 02 2 2 100 0 0 0 0
s 03 7 7 100 0 0 0 0
S (?4 3 3 100 0 0 0 0
E 05 3 2 64 1 33 0 0
< 06 4 4 100 0 0 0 0
o o7 4 1 25 3 75 0 0
> 08 4 4 100 0 0 0 0
%D 09 2 2 100 0 0 0 0
= 010 3 3 100 0 0 0 0
M O11 3 3 100 0 0 0 0
012 3 3 100 0 0 0 0

- Al 10 4 40 6 60 0 0
= A2 9 8 89 1 11 0 0
5. A3 6 5 83 1 17 0 0
& A4 8 6 75 2 25 0 0
S, A5 5 1 20 4 80 0 0
E A6 3 0 0 3 100 0 0
= A7 4 0 0 4 100 0 0
S A8 8 6 75 2 25 0 0
A A9 10 5 50 4 40 1 10
2 A10 8 0 0 6 75 2 25
E Al1 6 5 83 1 17 0 0
A12 12 1 8 11 92 0 0

Tablo 1 incelendiginde Ogretmen adaylarinin kurduklari problemlerin genel olarak
matematiksel olarak c¢oziilebilen, eksik bilgi iceren ve matematiksel olmayan olmak iizere 3 farkh
kategoride incelendigi ve bu problemlerin biiyiik ¢ogunlugunun matematiksel olarak ¢oziilebilir
problemler oldugu goriilmektedir. Matematiksel olarak dogru olmayan problemlerin ise ¢ogunlugu
eksik bilgi iceren problemlerdir. Tablodan da goriildiigii gibi oranlar1 az da olsa d6gretmen adaylari

matematiksel olmayan problemler de kurmuslardir.

Tablo 1'de kurdugu problemleri ¢6zen 6gretmen adaylarinin, sadece problem kuran 6gretmen
adaylarina gore daha yiiksek oranda matematiksel olarak dogru problemler kurduklar: goriilmektedir.
Nitekim kurdugu problemi ¢6zen 12 &gretmen adaymndan 9unun kurdugu biitiin problemler
matematiksel olarak dogru ve ¢oziilebilir problemlerdir. Buna karsin kurdugu problemi ¢6zmeyen 12
Ogretmen adayindan tamami ¢oziilebilir problem kuran hicbir 6gretmen aday:r bulunmamaktadir.
Ayrica bu 6gretmen adaylarindan 3'iintin (A6, A7 ve A10) kurdugu biitiin problemlerin matematiksel
olarak dogru olmayan problemler oldugu dikkat ¢ekmektedir. Kurdugu problem sayisina gore en

yiiksek oranda matematiksel olarak ¢oziilebilir problem kuran 6gretmen adaylarmin ise sirasiyla A2
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(%89), A3 (%83) ve All (%83) kodlu 6gretmen adaylar1 oldugu goriilmektedir. A6, A7 ve A10 kodlu
Ogretmen adaylarinin kurduklar1 problemlerin tamaminin eksik bilgi icermesi nedeniyle matematiksel
olarak dogru olmayan problemler oldugu goriilmektedir. Ornegin A7 kodlu dgretmen adayinin

kurdugu eksik bilgi iceren problemlerden biri Sekil 1'deki gibidir.

Sekil 1. A7 kodlu 6gretmen adaymin kurdugu eksik bilgi iceren problem
Sekil 1 incelendiginde A7 kodlu 6gretmen adayimin problem ciimlesinde Onur Bey’'in aylik
olarak ne gibi giderlerinin olduguna yonelik herhangi bir bilgi verilmedigi goriilmektedir. Diger bir
deyisle gider hesab:r yapilirken hangi degiskenlerin dikkate alinacag: belirtilmemistir. Dolayisiyla

problem eksik bilgi icermesi nedeniyle degerlendirmeye alinmamustir.

Tablo 1’den de goriildiigii gibi matematiksel olmayan problemler sadece kurdugu problemleri
¢ozmeyen Ogretmen adaylar: tarafindan kurulmustur. Asagida A9 kodlu 6gretmen adayinin kurdugu

matematiksel olmayan problem 6rnegi bulunmaktadir.

Sekil 2. A9 kodlu 6gretmen adayinin kurdugu matematiksel olmayan problem
Sekil 2'den de goriildiigii gibi A9 kodlu 0gretmen adayinin sordugu bu soru herhangi bir

matematiksel islem gerektirmeyen ve kesin bir cevabi olamayacak bir sorudur.

iMO Adaylarinin Kurduklar1 Coziilebilir Matematik Problemlerin Matematikte Yaraticilik

Agisindan Incelenmesine Yonelik Bulgular

IMO adaylarinin matematikte yaraticiliklar1 éncelikle her bir gosterge agisindan ayri ayri ele
alinmis, ardindan matematikte yaraticiliklari ile ilgili bulgular sunulmustur. Ogretmen adaylarinin
kurduklar1 problemlerde ortaya cikan akicilik, esneklik ve orijinallik puanlar1 ve toplam yaraticilik

puanlarina iliskin bulgular Tablo 2’de sunulmustur.

Tablo 2. IMO adaylarinin kurduklar: problemlerde ortaya cikan akicilik, esneklik, orijinallik ve yaraticilik
puanlar

Akialik Esneklik Orijinallik Yaraticilik
BT s 01 3 21 1,2 11,1
50 2
% 2 a 02 2 20 0,2 2
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03 7 34 3,4 22,3
O4 3 30 2,1 21
O5 2 20 0,2 2
O6 4 22 10,3 101,2
07 1 10 0,1 1
08 4 22 1,3 11,2
09 2 20 0,2 2
010 3 12 2,1 11,1
O11 3 20,1 11,1 110,1
012 3 12 3 12
Toplam 37 243,1 35,2 307
- Al 4 11,2 0,4 1,12
= A2 8 43,1 16,1 51,2
5. A3 5 31,1 1,4 12,11
g A4 6 22,2 2,4 12,12
‘S A5 1 10 1 10
E A6 0 0 0 0
= A7 0 0 0 0
E A8 6 41,1 123 112,2
2 A9 5 22,1 2,3 11,3
= A10 0 0 0 0
E All 5 22,1 21,2 31,01
A12 1 10 0,1 1
Toplam* 41 212,9 57,2 2425

*Her bir 6gretmen adaymin kurdugu probleme ait ayrintili puanlama tablosu Ek 2 ve Ek 3’te sunulmustur.

Tablo 2 akicilik gostergesi agisindan incelendiginde kurdugu problemi ¢6zen ve ¢dozmeyen
Ogretmen adaylar: arasinda net bir sekilde 6ne ¢ikan bir grubun olmadig goriilmektedir. Nitekim en
yiiksek akicilik puanina sahip 6gretmen adayinin, kurdugu problemi ¢ozmeyen 6gretmen adaylarindan
biri olan A2 kodlu 6gretmen aday: iken, akicilik puani en yiiksek ikinci 6gretmen adayr kurdugu
problemi ¢ozen adaylar arasinda bulunan O3 kodlu &gretmen aday1 olup, {iglincii sirada ise yine
kurdugu problemi ¢bzmeyen adaylardan A4 ve A8 kodlu Ogretmen adaylar1 gelmektedir. Ayrica
kurdugu problemi ¢6zen 6gretmen adaylarinin akicilik puanlarinin birbirine yakin oldugu, kurdugu
problemleri ¢6zmeyen 6gretmen adaylarinin ise akicilik puanlar1 arasinda oldukga farkliliklar oldugu
goze carpmaktadir. Nitekim en yiiksek akicilik puanina sahip olan 6gretmen adaylarindan {i¢ii olan A2,
A4 ve A8 kodlu 6gretmen adaylari ile ayn1 gruptaki 12 6gretmen adayindan 3'iiniin (A6, A7 ve A10)
akicilik puani 0’dir. Bununla birlikte kurdugu problemi ¢6zmeyen 6gretmen adaylarindan kurduklar:
problemler degerlendirmeye alinan adaylara bakildiginda g¢ogunlukla kurdugu problemi ¢6zen
Ogretmen adaylarina nazaran daha fazla sayida problemler kurabildikleri goriilmektedir. Nitekim
matematiksel olarak dogru olan toplam problem sayilarina bakildiginda ¢6ziim yapan Ogretmen

adaylar1 toplam 37, ¢6ziim yapmayan 6gretmen adaylarinin ise 9'u toplamda 41 problem kurmustur.

Tablo 2 esneklik gostergesi agisindan incelendiginde en yiiksek esneklik puanina sahip
adaylarin kurdugu problemi ¢6zmeyen 6gretmen adaylari arasinda oldugu goriilmektedir (A2, A8). En
yiiksek esneklik puanina sahip {igiincii 6gretmen aday1 kurdugu problemi ¢ézen adaylardan O3 kodlu

Ogretmen aday1 iken, bunun ardindan yine ¢dziim yapmayan adaylar arasinda bulunan A3 kodlu
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O0gretmen aday1 gelmektedir. Bununla birlikte kurdugu problemi ¢ozen 6gretmen adaylarinin daha az
saylida problem kurmalarina ragmen kurduklar1 problemlerdeki esneklik puanlarinin, daha fazla
sayida problem kuran kurdugu problemi ¢ézmeyen Ogretmen adaylari ile yakin oldugu goze
carpmaktadir. Bu durum, kurdugu problemi ¢ézen Ogretmen adaylarinin ¢ogunlukla daha farkh
tiirlerde ve farkli degiskenler iceren problemler kurmaya odaklandiklarini, ¢o6ziim yapmayan 6gretmen
adaylarinin ise benzer ¢oziim ve stratejilerin uygulanmasim gerektiren problemleri daha fazla
kurduklarini gostermektedir. Ayrica kurdugu problemleri ¢ozmeyen 6gretmen adaylarinin da kurdugu
41 problemden 20’sinin yine bu tiirden problemler oldugu goze ¢arpmaktadir (Bknz. Ek-1, Ek-2). Diger
yandan 6gretmen adaylarinin esneklik gostergesinden aldiklar1 puanlar (0,1 puana sahip problemler)
dikkate alindiginda sadece problem ciimlesinde yer alan isimler/sayilar/degiskenler {izerinde bir
degisiklik yapilarak ya da ¢dziimii dogrudan problem senaryosundan goriilebilen tiirden problemlere
daha az sayida (toplam 10 problem) yer verdikleri goriilmektedir. Ozellikle de kurdugu problemi
¢ozmeyen Ogretmen adaylarinin kurdugu toplam 37 problemden sadece 1 tanesi bu tiirden bir
problemdir. Arastirmaya katilan 6gretmen adaylarindan A6, A7 ve A10 kodlu 6gretmen adaylarmnin
kurdugu problemler ise matematiksel olarak ¢oziilebilir olmadig1 i¢in esneklik gostergesi agisindan

puanlanamamustir.

Tablo 2 incelendiginde 6gretmen adaylarinin kurduklarit problemlerde orijinallik gostergesi
agisindan esneklik gostergesine nazaran daha diisitk puanlar aldiklari goriilmektedir. Bu durum
ogretmen adaylarinin kurduklar1 problemlerin az sayida da olsa akranlari tarafindan kurulan, kismen
¢6ziimii bilinen veya islem odakli/¢6ziimii bilinen tiirden problemler kurduklarini géstermektedir. 10
puanin sezgisel bir ¢oziim gerektiren ya da ¢ok az kisi tarafindan kurulan problemleri ifade ettigi
diisiiniildiigiinde, sadece 5 problem kuran A1l kodlu 6gretmen adayinin 2 tane bu tiirden problem
kurdugu anlasilmaktadir. All kodlu o6gretmen adayimun kurdugu orijinallik gostergesi 10 olan

problemlerden biri asagida sunulmustur.

Sekil 3. A11 kodlu 6gretmen adayinin kurdugu orijinal problem
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Sekil 3 incelendiginde All kodlu o6gretmen adaymin kurdugu problemin ¢éziimiiniin
dogrudan goriilmedigi, problemde verilen farkli degiskenlerin (yalitim sisteminin ticreti, 1stnma i¢in
Odenecek aylik miktar, 1sinmadan elde edilecek kar orani) goz 6niinde bulundurulmasini ve elde edilen
sonuglarin yorumlanmasini gerektiren bir problem oldugu goriilmektedir. Dolayisiyla problemin
sezgisel bir ¢oziim gerektirdigi sdylenebilir. Ayrica bu problem ¢alismaya katilan diger MO O0gretmen

tarafindan ifade edilmemistir. Bu nedenle problem orijinal bir problem olarak degerlendirilmistir.

Tablo 2 incelendiginde ikinci en yiiksek orijinallik puanina sahip A2 kodlu 6gretmen adayinin
kurdugu ¢o6ziilebilir 8 problemden 6’sinin 1 puan aldig: goriilmektedir. Bu durum A2 kodlu 6gretmen
adayinin kurdugu problemlerin ¢ogunun az kisi tarafindan ifade edilen ve/ya kismen daha ¢ok bilinen
bir ¢6zlim gerektiren problemler oldugunu ifade etmektedir. A2 kodlu 6gretmen adayinin kurdugu bu

tiirden bir problem asagida sunulmustur.

[ L jallftm  S's+4+e27.0 b
‘ Yes Sonra e < %/*)/9/ /

Sekil 4. A2 kodlu 6gretmen adaymin kurdugu kismen orijinal problem

Sekil 4 incelendiginde problemin ¢6zlimiiniin dogrudan goriilmese de yalitim sistemine 6denen
para miktar1 ve yalitim sisteminden elde edilecek kar orani gz 6niinde bulundurularak ¢oziilebilecek
kismen daha az bilindik bir ¢6ztim gerektirdigi goriilmektedir. Ayrica bu problemin A9 kodlu 6gretmen
aday1 tarafindan da kuruldugu ve benzer tiirde problem kuran 6gretmen adaylarinin da oldugu

belirlenmistir. Bu nedenle yukaridaki probleme orijinallik gostergesi acgisindan 1 puan verilmistir.

Tablo 2 incelendiginde O12 kodlu 6gretmen aday1 harig tiim 6gretmen adaylarinin islem odakl
ve bilindik tiirden problem/ler kurduklar1 goriilmektedir. Nitekim orijinallik gostergesine ait puanlar
incelendiginde 01, 02, 03, 05, 06, O7, 08, 09, A1, A3, A4, A8, A9 ve A10 kodlu Ogretmen adaylarinin
kurdugu problemlerin ¢ogunun bu tiirden problemler oldugu goze carpmaktadir. Hatta 02, O5, O7,
09, Al ve A12 kodlu 6gretmen adaylarinin ise kurdugu tiim problemler 0,1 puan almistir. Bunlardan

O3 kodlu 6gretmen adayinin kurdugu siradan bir problem asagida sunulmustur.

Sekil 5. O3 kodlu 6gretmen adayinin kurdugu siradan bir problem
Sekil 5 incelendiginde O3’{in kurdugu problemin, yillik miktar1 verilen sigorta {icretinin 12’ye
boliinmesi ile aylik 6deme miktarinin bulunmasinmi gerektirdigi, yani oldukga bilindik bir ¢6ziim
gerektirdigi goriilmektedir. Bu problem diger &gretmen adaylari tarafindan kurulmamis olsa da
¢Ozlimiiniin siradan bir prosediir gerektirmesi, yani bilindik tiirden bir problem olmasi nedeniyle

siradan bir problem olarak degerlendirilmis ve probleme 0,1 puan verilmistir.
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Tablo 2 orijinallik gostergesi agisindan incelendiginde ayrica en yiiksek orijinallik puanina
sahip oOgretmen adaylarmin kurdugu problemi ¢6zmeyen Ogretmen adaylarindan oldugu
goriilmektedir (A11, A2, A8). O11 ve O6 kodlu 6gretmen adaylari, diger 6gretmen adaylarindan daha
yiiksek orijinallik puanina sahip olmakla birlikte bu adaylar disindaki 6gretmen adaylarinin orijinallik
puanlar: ise birbirine yakindir. C")Zgiin veya siradisi problemlere 10 puan verildigi géz Oniinde
bulunduruldugunda, arastirmaya katilan toplam 24 &gretmen adayindan sadece 5inin bu tiirden
problemler kurabildigi dikkat cekmektedir (06, O11, A2, A8 ve A11). Ogretmen adaylarimin kurduklar
problemlerin ¢ogunun ise (0,1 puana sahip problemler) siradan, islem odakli problemler oldugu
goriilmektedir. Nitekim kurdugu problemi ¢ozen Ogretmen adaylarinin kurdugu toplam 36
problemden 22’si, kurdugu problemi ¢ozmeyen Ogretmen adaylarinin ise kurdugu toplam 41
problemden 23’ bu tiirden problemlerdir. Kismen daha az kisi tarafindan kurulan veya kismen alisik
olarak isimlendirilebilecek 1 puanlik problem sayisi, kurdugu problemleri ¢6zen 6gretmen adaylarinda

13, kurdugu problemleri ¢dzmeyen 6gretmen adaylarinda ise 14 tiir.

Tablo 2 6gretmen adaylarinin kurduklar1 problemlerdeki toplam yaraticilik puanlar agisindan
incelendiginde en yiiksek yaraticilik puanina sahip 6gretmen adayimin kurdugu problemi ¢6zmeyen
adaylardan A8 kodlu &gretmen adayr olmasina ragmen, diger en yiiksek iki adaymn ise kurdugu
problemi ¢ézen dgretmen adaylarindan O6 ve O11 kodlu &gretmen adaylari oldugu goriilmektedir.
Diger 6gretmen adaylarinin yaraticilik puanlarina bakildiginda puanlarin kismen birbirine yakin
oldugu goze carpmaktadir. Bununla birlikte, 6gretmen adaylarinin kurduklar1 problem sayilarina gore
aldiklar1 toplam yaraticilik puanlar1 dikkate alindiginda, 6zellikle de O11 kodlu dgretmen adayinin 3
problem kurmasina ragmen, 6 problem kurmus olan A8 ile yakin puan almis olmasi (sirasiyla 110,1 ve
112,2) dikkat cekmektedir. Benzer sekilde O6 kodlu &gretmen adayinin degerlendirmeye alinan 4
problemden aldig1 yaraticilik puani, kendisinden daha fazla sayida problem kuran adaylar arasindan,
kurdugu problemi ¢ozenlerden O3, kurdugu problemi ¢c6zmeyen adaylardan ise A8 kodlu 6gretmen

adaylar1 hari¢ tamamindan daha yiiksektir.
Tartisma ve Sonug

IMO adaylarinin problem kurma durumlarindaki yaraticiliklarinin incelenmesinin amaglandig
bu calismada elde edilen veriler 6gretmen adaylarimin kurduklar problemleri ¢oziip ¢ézmeme
durumlarina gore yaraticihin akicilik, esneklik ve orijinallik gostergeleri agisindan incelenmistir. Bu
baglamda bu calismada 6gretmen adaylar: ¢cogunlukla dogru ve ¢oziilebilir problemler kurmuslardir.
Ozellikle kurduklar1 problemleri ¢6zen adaylarin sadece problem kuran 6gretmen adaylarina gore daha
yliksek oranda dogru problemler kurduklari belirlenmistir. Bu durumun o6gretmen adaylarinin
kurduklari problemleri ¢dzmeleriyle ilgili oldugu diisiiniilmektedir. Ogretmen adaylarinin kurduklari
problemleri ¢dzmeleri, onlarin kurduklar: problemleri yeniden gdzden gegirmelerine olanak sagladig:

sOylenebilir.
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Ogretmen adaylarinin kurduklari problemi ¢ozme/cozmeme durumlari akicilik agisindan
incelendiginde; elde edilen bulgulara gore her iki gruptaki 6gretmen adaylarinin akicilik puanlarinin
birbirlerine yakin oldugu goriilmiistiir. Her ne kadar kurdugu problemi ¢ozen 6gretmen adaylar ile
problemi ¢dozmeyen Ogretmen adaylar1 arasinda akicilik yoniinden net bir farklilik goriilmese de,
kurdugu problemi ¢6zmeyen adaylarin daha fazla problem kurduklari tespit edilmistir. Kurduklar
problemi ¢6zmenin, 6gretmen adaylarini ¢oziilebilir problemler kurmaya, ¢ozmemenin ise daha fazla
sayida problem kurmaya tesvik ettigi sylenebilir. Bu durumun ortaya ¢ikmasinda kurdugu problemi
¢ozmeyen adaylar ile kurdugu problemi ¢bzen 6gretmen adaylarina ¢alisma boyunca esit siire verilmis
olmasi etkili olmus olabilir. Kurdugu problemi ¢dzen 6gretmen adaylari ¢alisma siiresince hem problem
kurmak hem de ¢6zmek i¢in zaman ayirmalar: gerekirken, aymn siirede kurdugu problemi ¢6zmeyen
O0gretmen adaylar1 sadece problem kurmuslardir. Ersoy ve Baser (2009), 6. sif 6grencileri ile yaptigi
calismada, 6grencilerin ¢ok fazla fikir {iretebildiklerini ve bu durumun onlarin akiciik puanlariin
yliksek olmasmi sagladigini ifade etmislerdir. Bu calismada da kurdugu problemi ¢dzmemenin
ogretmen adaylarinin daha fazla problem kurmalarini sagladig ifade edilebilir. Ersoy ve Baser’in (2009)
ilkogretim 6.siuf 6grencilerinin akicilik puaniyla ilgili tespit ettikleri durumun, 6gretmen adaylariyla
yliriitiilen bu calismada da benzerlik gosterdigi goriilmiistiir. Bagka bir ifade ile 6gretmen adaylarinin
kurulan problemi ¢oziip ¢6zmeme durumunun yaraticiligin akicilik gostergesinin ortaya cikmasi
agisindan 6nemli oldugu soylenebilir. Kurdugu problemi ¢6zmeyen 6gretmen adaylarmin akicilik
gostergesi acisindan kismen daha fazla one c¢iktiklar: goriilmektedir. Fakat bu duruma bagh olarak
ogretmen adaylarinin yaratici problem kurma durumlarinda akiciigin etkili oldugunu s6ylemek yeterli
degildir. Clinkii gruplar arasindaki farklilasmaysi, iiretilen fikirlerin sayisindan ziyade; cesitliligi ve
ozglinliigii ortaya ¢ikarmaktadir. Bu ¢alismada da esneklik ve orjinallik puanlar yaraticilik puanlarinin
belirlenmesinde daha etkili (Haylock,1987) olmus ve literatiirdeki ¢alismalarla (Akgiil, 2014; Kiymaz,
2009; Tagkin, 2016) benzerlik gostermistir. Nitekim bireylerin yaraticiik puanlarindaki farkliliklarda

akiciliktan ziyade esneklik ve orijinallik puanlarinin daha etkili oldugu ifade edilebilir (Tagkin, 2016).

Akicilik gostergesi agisindan kurdugu problemi ¢ozmeyen 6gretmen adaylari, ¢dzenlere gore
daha fazla problem kurmalarindan dolay: kismen 6ne gikmus olsalar da esneklik gostergesi agisindan
bu durum gegerli olmamustir. Bagka bir ifadeyle kurdugu problemi ¢6zen 6gretmen adaylarinin daha
az saylda problem kurmalarina ragmen kurduklar1 problemlerdeki esneklik puanlarinin, daha fazla
sayida problem kurup, ¢6zmeyen Ogretmen adaylari ile yakin oldugu goéze ¢arpmaktadir. Kurdugu
problemi ¢dzen Ogretmen adaylarinin ¢ogunlukla daha farkl tiirlerde ve farkli degiskenler igeren
problemler kurmaya odaklandiklarini, ¢6ziim yapmayan 0gretmen adaylarinin ise benzer ¢6ziim ve
stratejilerin uygulanmasini gerektiren problemleri daha fazla kurduklarimi gostermektedir. Benzer
sekilde Ersoy ve Baser (2009) yaptig1 calismada dgrencilerinin benzer tiirden ¢ok fikir iiretebildiklerini
fakat farkl tiirden fikirler sunamadiklarini ifade etmistir. Akicilik puanlari yiiksek olan bireylerin (A2,

A8, 03, A3) esneklik puanlarinin da yiiksek oldugu goriilmistiir. Bu durum akici diistinmenin esnek
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diistinmeyi etkiledigini gostermektedir. Nitekim literatiirdeki (Haavold, 2013; Kiymaz, 2009; Leikin,
2009; Leikin ve Kloss, 2011; Taskin,2016) calismalarda bu diisiinceyi desteklenmektedir. Ayrica
gruplarin (¢6zen/ ¢ozmeyen) toplam puanlarina bakildiginda (Bknz. Tablo 2) akicilik gdstergesinin
aksine kurdugu problemi ¢ézen 6gretmen adaylarinin problem kurma durumlarindaki esneklikleri
kurdugu problemi ¢6zmeyen adaylara gore daha yiiksek ¢kmistir. Kurdugu problemi ¢6zmeyen
Ogretmen adaylarinin nicelige daha fazla 6nem verirken, ¢6zenlerin ise kurduklar1 problemlerin farkl
degiskenler icermesine, diger bir deyisle problemin niteligine daha ¢ok ©6nem vermelerinden
kaynaklanmis olabilecegi diisliniilmektedir. Bu ¢alismada esnekligin 6gretmen adaylarinin yaratici
problem kurma durumlarinda akiciliga gore daha etkili oldugu ifade edilebilir. Bu durum Haylock'un
(1987) calismasinda elde ettigi esnekligin akiciliga gore matematikte yaraticilig: belirlemede daha etkili
oldugu sonucu ile paralellik gostermektedir. Ayrica 6gretmen adaylarimin esneklik puanlari ile
yaraticilik puanlarini kiyasladigimizda; drnegin, A2, A8 ve O3 dgretmen adaymin esneklik puani en
yliksek olan 6gretmen adaylar1 oldugu goriilmektedir. Bu durum da Haavold'un (2013) arastirmasi ile

paralellik gostermektedir.

Ogretmen adaylarinin kurduklari problemlerde orijinallik gostergesi agisindan esneklik
gostergesine gore daha diisiik puanlar aldiklari gériilmektedir. Bu durum IMO adaylarmin kurduklar
problemlerin az sayida da olsa akranlar: tarafindan kurulan, kismen ¢6ziimii bilinen veya islem odakl
problemler kurduklarmi gostermektedir. Korkmaz ve Giir (2006) yaptigi c¢alismada matematik
ogretmeni adaylari tarafindan kurulan problemlerin genelde benzer tiirden oldugunu ve gok az orijinal,
farkli cinsten problemler kurduklarini tespit etmislerdir. Bu ¢calismaya katilan 6gretmen adaylarinin da
kurduklar1 problemlerin nitelik olarak Korkmaz ve Giir'iin (2006) calismasindan elde edilen sonuglarla
benzer oldugu goriilmiistiir. Ozmen, Tagkin ve Giiven (2012) 6gretmenlerin kullandiklari problemlerin
rutin problemler oldugu ve rutin olmayan problemlere ¢ok az yer verdiklerini tespit etmislerdir. Bu
tespit diiniin 6grencisi bugiiniin 6gretmen aday1 olan katilimcilarimizin da belki de 6gretmenlerinden
gelen aliskanliklar: devam ettirmis olabileceklerini diisiindiirmiistiir. Bu ylizden 6gretmen adaylarinin
kurduklar1 problemlerin fakli 6zelliklere sahip olmasi igin iiniversitede aldiklar1 egitimin de niteliksel
olarak bu yonde degismesi gerekebilir. Aksi takdirde yapilan ¢alismalarda benzer sonuglar goriilmeye

devam edebilir.

Orijinallik gostergesi bakimindan kurdugu problemi ¢ézen Ogretmen adaylarmin toplam
puanlarinin ¢6zmeyen Ogretmen adaylarina gore daha yiiksek oldugu tespit edilmistir. Kurduklari
problemleri ¢bzmek zorunda olmamalar1 0gretmen adaylarini daha zorlayict ve farkli problem
kurmalar1 konusunda tesvik etmis olabilir. C)gretmen adaylarinin kurduklar1 problemi ¢6zmemeleri
onlarin daha 6nce ifade edilmeyen tiirden problemler veya kismen alisilmis problemler kurmalarin
cesaretlendirdigi sOylenebilir. Bu durumun aksine kurdugu problemleri ¢6zmek zorunda olan
O0gretmen adaylar ise zor problem kurduklarinda ¢6zmeme korkusundan 6tiirii, ¢6ztimii daha kolay

olabilecek tiirden problemlere yonelmis olabilirler. Baska bir ifadeyle kurdugu problemi ¢ozmek
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zorunda olmalari, 6gretmen adaylarini ¢6ziim igin risk almamak adina bilindik problem kurmaya
yOneltmis olabilir. C)gretmen adaylariyla kurduklar: problemlerle ilgili miilakat yapilamamistir. Benzer
calismalar yapacak arastirmacilarin arastirmalari kapsaminda 6gretmen adaylarina “neden bu tarz
problemleri tercih ettikleri” sorulabilir ve gercek sebepleri ortaya c¢ikarilabilir. Ayrica en yiiksek
orijinallik puanina sahip 6gretmen adaylarinin kurdugu problemi ¢6zmeyen 6gretmen adaylarindan
oldugu goriilmektedir (A11l, A2, A8). Bu durum orijinallik gostergesinde bireysel farkliliklarin

olabilecegini gostermektedir.

Arastirma kapsaminda ortaya ¢itkan bir diger sonug da bir problemin sadece bir kisi tarafindan
kurulmus olmasinin orijinalligi garantilemedigidir. Nitekim yukarida da sunulmus olan (Bknz. Sekil 5)
bir problem sadece O3 kodlu 6gretmen adayi tarafindan kurulmus olsa da islem odakli ve oldukga
bilindik bir problem olmasi nedeniyle siradan bir problem olarak degerlendirilmistir. Dolayisiyla
yaraticiligin incelenmesinde niceligin yaninda niteligin de géz 6niinde bulundurulmasinin daha dogru
sonuglar verecegi diistiniilmektedir. Nitekim Tagkin (2016) da yapmis oldugu arastirmasinda benzer

bir 6neride bulunmustur.

Genel olarak yaraticilik puanlarina bakildiginda 6gretmen adaylarindan kurdugu problemleri
¢ozenlerin ¢ozmeyenlere gore daha yiiksek oldugu, yani kurdugu problemi ¢6zen adaylarin daha
yaratict problemler kurdugu ifade edilebilir. Adaylarin kurdugu problemleri ¢6zmeleri onlarin daha
dogru problem kurmalarmi saglamis olabilir. Ciinkii kurdugu problemi ¢d6zmeyen Ogretmen
adaylarinin eksik bilgiye sahip oldugu ya da daha fazla ¢6ziimsiiz problemler kurduklar1 goriilmiistiir.
Tespit edilen bu durum dogrultusunda, kurulan problem sayisinin fazla olmasinin problem kurmada
yaraticiligin yiiksek olmasini garantilemedigi sOylenebilir. Bir problemin esneklik ve orijinallik
gostergeleri agisindan ne kadar yiiksek puana sahipse o kadar yaratici oldugu sdylenebilir. Diger bir
deyisle, bir problemin daha yaratici oldugunu s6yleyebilmek icin problemin farkli degiskenler icermesi,
farkli kavram ve stratejilerin kullanilmasini gerektirmesi, hem de akranlar: tarafindan daha az sayida
kisi tarafindan dile getirilmesi ve sira dis1, sezgisel ¢coziimler gerektirmesi gerektigi soylenebilir. Ozetle;
ogretmen adaylarinin problem kurmadaki yaraticiliklarinda problemi ¢6ziip ¢6zmeme durumlarinin

etkili oldugu sonucuna varilmaistir.
Arastirmanin sonuglarindan hareketle asagidaki 6nerilerde bulunulmustur:

Literatiir incelendiginde problem kurmada yaraticihigin kurulan problemi ¢oziip ¢6zmeme
durumuna gore incelendigi bir calismaya rastlanmamistir. Bu arastirma kapsaminda da her bir gosterge
ayr1 ayr1 incelendiginde net olarak bir grubunun 6ne ¢iktigini sdylemek oldukga zordur. Bu baglamda
calismanin daha biiyiik 6rneklemler ile ¢alisilmasinin daha net sonuglar elde edilmesi agisindan yararl
olacagr diistiniilmektedir. Ayrica arastirmaya katilan 6gretmen adaylar: ile kurduklar1 problemlerle
ilgili miilakatlarin yapilmasinin arastirmaciya katilimcilarla ilgili daha detayli bilgi verecegi

diisiiniilmektedir. Yaraticilikta bireysel farkliliklarin sebeplerinin de tespit edilmesi icin katilimailar ile
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miilakat yapilmasi Onerilmektedir. Calismaya katilan gruplara verilen problem kurma gorevlerinin
(kurdugu problemi ¢6zme/¢ozmeme) degistirilerek Ogretmen adaylarinin bu durumlardaki
yaraticiliklar1 incelenebilir. Boylelikle 6gretmen adaylarinin her iki durumdaki bireysel yaraticiliklar
hakkinda daha dogru yorumlarda bulunulabilir. Ayrica bu ¢alisma ikinci sif IMO adaylan ile
yapilmistir. Bu adaylarin {iniversitede aldiklar1 egitimin yaratici problem kurma ve ¢dzme becerisini
gelistirip gelistirmedigine bakmak icin iiniversite egitimlerinin ileriki yillarinda da benzer ¢alisma
yapilabilir. Bunun yani sira bu ¢alisma akademik basaris1 birbirlerine yakin olan (2,5 ve {izeri) olan
Ogretmen adaylar ile yapilmigtir. Benzer bir calismada daha biiyiik bir 6rneklem ile farkli akademik

bagar1 diizeyine sahip bireylerle de yapilabilir.

Matematik egitimi programlarinin temel misyonlar: arasinda bireylere diisiinmeyi 6grenme ve
yaratict 6grenme kavramlar: 6n plana ¢ikmaktadir. Yaraticithgin 6grencilerde gelistirilebilmesi igin
dgretmenlere de dnemli gorevler diismektedir (Yildiz ve Baltaci, 2018). Ogretmenlerin 6grencilerinde
bu diistinme becerisini gelistirebilmeleri i¢in kendilerinin de gerekli bilgi ve donanima sahip olmasi
gerekmektedir. Bu yilizden Ozellikle okul Oncesi, sinif ve matematik Ogretmeni yetistiren egitim
fakiiltelerinde problem kurma- ¢6zme yaklasimli matematik 6gretimi etkinliklerine yer verilmeli,
gerekirse 6gretim programina yeni ve zorunlu bir ders eklenmelidir. Dersin temel hedeflerinden biri de

matematik egitiminde problem ¢6zmede yaratic1 diisiinceyi gelistirmek olmalidir.
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Introduction

Today's mathematics education aims to raise individuals who know what, why, and how to
learn, who can use the learned knowledge and produce new knowledge, instead of raising individuals
who accept ready-made knowledge without questioning (Guven and Kiirtim, 2008). In this context,
students should have problem-solving skills as well as problem identification skills. Problem-posing
plays an important role in helping students become aware of real-life problems (Turhan and Giiven,

2014). In our country, problem-posing is accepted as an important component and objective of
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mathematics courses (Baykul, 1999). Problem-posing is usually defined as generating new problems
from an existing problem or situation or rearranging an existing problem (Silver, 1994). Problem-posing
requires considering problem-solving from a different perspective (Altun, 2005) because the student is
also expected to check whether the posed problem has a solution. On the other hand, problem-posing
does not have a single correct answer like problem-solving and requires creative thinking because it

includes every possibility (Kojima, Miwa, and Matsui, 2009).

For the individual to continue their life in a balanced and productive way, they must contribute
to the age and society they live in as a constructive and creative member (Mandaci Sahin, 2007).
Therefore, individuals are expected to possess creative skills to overcome the developing and changing
world's problems, expectations, and needs (Kandemir, 2006). Creative thinking in mathematics
(student's flexibility in shifting between ideas, perseverance in mathematics, interest in mathematics,
curiosity) is emphasized among the factors specified by the National Council of Teachers of
Mathematics [NCTM], 1991 to affect the acquisition of mathematical power. There is no definitive and
universally accepted definition of creativity (Brunkalla, 2009; Haylock, 1987; Mann, 2009). Although the
concept of creativity was previously thought of as a generic skill, this perception has changed over time
(Haavold, 2009). Many researchers have stated that creativity is more promoted in certain fields;
therefore, general and field-specific creativity should be addressed differently (Akgtil, 2014; Balka, 1974;
Haavold, 2009). General creativity is the ability, attitude, or behavior to think differently about
something everyone thinks alike; it can be defined as taking pre-existing objects or concepts and
connecting them in different and unusual ways for a new purpose (Dogan, 2005). On the other hand,
specific creativity is the ability to create in a certain field (for example, mathematics) (Leikin, 2008). In
other words, general creativity is related to solving problems in a certain area using problem-solving
patterns of another area; specific creativity, on the other hand, refers to creativity in a particular field,
taking into account the logical deductive nature of the field (Leikin, 2009). Creativity plays an important
role in mathematics as in other fields, as it is related to daily life and requires analytical and critical
thinking skills to solve problems (Taskin, 2016). Guilford (1967) defined creative thinking as a
characteristic associated with three important factors: fluency, flexibility, and originality. Fluency is
defined as the ability to produce many ideas about a problem (Budak, 2007); flexibility is seeing the
events from different perspectives and offering different ideas (Ozcan, 2009); and originality is
producing original ideas with new or technical features, making inventions, developing a product, or
creating invaluable works (Budak, 2007; Ozcan, 2009). Since there is no universally accepted definition
of creativity, there is no agreed definition of creativity in mathematics (Akgiil, 2014; Brunkalla, 2009;
Haavold, 2013; Haylock, 1987; Leung, 1997; Mann, 2005; Sriraman, 2005). Thus, creativity in
mathematics has been defined in different ways by many researchers. Haylock (1987) defined creativity
in mathematics as a concept that embraces cognitive strategies, performance categories, and outcome

types. According to Sriraman (2004), creativity in mathematics is the process of bringing unusual
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(unconventional) and accurate solutions to a given problem with a deep understanding regardless of
the complexity level. Some researchers stated that mathematical creativity emerges when a non-
standard solution is created for a problem that can be solved by using an algorithm (Chamberlin and
Moon, 2005; Shriki, 2010). Sriraman (2005) defined creativity in mathematics as a) producing unusual
(new) and/or reasonable solution(s) to a given problem or similar problem, and/or b) the formulation of
new questions and/or probabilities allowing an old problem to be considered from a new perspective
that requires thought. In Sriraman's (2005) definition, creativity in school mathematics is taken with
problem-solving and problem-posing. The common point that many researchers agree on is that
creativity manifests itself as a novelty and usefulness in the production of creative work (for example,
a new work of art or scientific hypothesis) (Leikin, 2008). The differences between school mathematics
and professional creativity have brought up the concepts of absolute and relative creativity (Leikin,
2009; Leikin and Pitta-Pantazi, 2013; Shiriki, 2013; Sriraman, 2004). Absolute creativity is associated with
the outstanding historical work of outstanding mathematicians, whereas relative creativity refers to
discoveries made by a person within a particular reference group (Shiriki, 2013). Leikin and Pitta-
Pantazi (2013) stated that students' ability to generate mathematical ideas/solutions for a new case (for
a new mathematical problem that has not been learned before) or original solutions to previously
known problems is generally considered as an indicator of relative creativity. On the other hand,
absolute creativity is evaluated based on the high achievement among inventors and the importance of
a historically meaningful discovery by a professional community. Leikin (2009) stated that students'
creativity in mathematics could be evaluated by referring to their previous experiences and the
performances of other students with similar educational backgrounds. From this point of view, the
relative creativity of teacher candidates was taken into account to evaluate creativity in this research.
There is a growing consensus regarding creativity in mathematics that problem-posing and problem-
solving processes are at the core of creativity (Silver, 1997). Many researchers associate creativity in
mathematics with problem-posing (Brunkalla, 2009; Siswono, 2011; Yuan and Sriraman, 2011) and see
problem-posing as an integral and important part of creativity in mathematics (Haylock, 1987; Lee,
Hwang, and Seo, 2003; Mann, 2009; Silver, 1997; Yuan and Sriraman, 2011). Shriki (2013) states that by
posing their problems, students will develop reasoning, different and flexible thinking, enrich and
strengthen their knowledge and problem-solving skills, and thus become innovative, creative, and

active learners.

Problem-posing activities positively affect students' knowledge, problem-solving skills,
creativity, and attitudes towards mathematics (Rosli, Copraro, and Copraro, 2014). In addition,
problem-posing encourages students to produce new and different ideas (Brown and Walter, 2005).
Students who deal with problem-posing are expected to develop critical thinking and produce original
ideas to pose better problems than the previous one in each problem-posing activity, thus improving

their creativity (English, 1997). Creativity is a dynamic feature that students can develop if teachers
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provide appropriate learning opportunities (Leikin, 2009). Despite the important relationship between
problem-posing and creativity, the review of problem-posing studies shows that the number of studies
focusing on creativity is limited, and they are generally conducted with students (Shriki, 2013; Silver,
1997; Singer, 2012; Yuan and Sriraman, 2011). Mathematics will be reduced to a set of knowledge skills
and rules to be memorized in classes where creativity is neglected and students are not encouraged to
use creativity (Mann, 2009). Therefore, in schools, students are expected to develop their creativity in
mathematics. The mathematics curriculum of the Ministry of National Education (2009) states that the
students should be allowed to deal with the problem, and they should be offered the opportunities
required to be creative. Mathematics teachers have important responsibilities to develop students'
creativity in mathematics. A creative teacher is a person who can solve problems, adapt them, bring
materials and different ideas to the educational setting, meet the expectations of the students, and
provide an engaging and stimulating learning environment (Schreglmann and Kazanci, 2006). Creative
teachers constantly innovate to make the lesson interesting for their students; they encourage them to
think and act creatively. Considering the importance of posing problems in developing creativity in
mathematics, teachers, who bring these problems to the classroom and encourage their students, play
an important role. For this reason, it is important to examine the creativity of teacher candidates in
problem-posing, who are the teachers of the future. Examining teacher candidates' creativity on
problem-posing, who will develop creative thinking of their students in the future, will be beneficial in
terms of carrying out studies to improve creativity in the remaining education life. Regarding the
studies on the subject, there is no study in the national literature involving the creativity of mathematics
teacher candidates in posing problems, who are expected to develop these skills in their students in the

future.

Problem-posing activities in mathematics teaching should ignite new approaches and creative
ideas in the student and provide multiple solutions to increase the student's mathematical idea flow,
flexible thinking, and originality in answers. To improve students' creativity, Mann (2005) suggests
using open-ended problems that require a set of alternative solution methods rather than structured
problem-posing activities that lead to a single solution. In addition, as Chamberlin and Moon (2005)
stated, realistic problems increase the potential of students to come up with creative solutions and help
students be creative in mathematical thinking. In this context, in this study, using a semi-structured
open-ended problem-posing activity was deemed appropriate to reveal teacher candidates' creativity.
In the problem-posing activity used in the study, some teacher candidates were also asked to solve the
problems they posed. This is for better understanding students' purpose of posing the problem and
reviewing problem structure in detail. In Taskin's study (2016) about the creativity of gifted and non-
gifted students in mathematics, students were asked to solve the problems they posed. Some were
observed to stop posing unsolvable problems when asked to solve the problems they had posed. For

this reason, this study also examined whether the creativity of teacher candidates changes depending
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on solving or not solving the problem. Thus, how the creativity of teacher candidates changes when
they were asked or not to solve the problem they pose was examined. Regarding relevant studies, no
research examined creativity according to being asked to solve posed problems or not. This aspect of
the study is thought to reveal creativity in problem-posing situations in more detail and will shed light
on future studies. Based on all of these, this study aims to examine the creativity of pre-service
elememtary mathematics teachers (PEMTs) candidates in problem-posing, according to whether they
are asked to solve the problems they pose or not. In this context, the sub-problems of the research are

as follows:

1. How is the creativity of PEMTs who were asked to solve the problem they pose in problem-
posing situations?
2. How is the creativity of PEMTs who were not asked to solve the problem they pose in

problem-posing situations?
Method
Research Design

The study is included in the qualitative research design by its nature. Since the creativity of
PEMTs in problem-posing was examined in detail, the case study method was used. The case study
method offers the opportunity to examine one or more cases, phenomena, or events in depth with a

limited number of samples (Simsek and Yildirim, 2005).

Sample of the Study

The study participants were 24 PEMTs studying in the second year of the Kafkas University
Elementary Mathematics Teaching program in the 2017-2018 academic year. Regarding the literature,
students who do not have enough mathematical knowledge and skills and who are below a certain level
of proficiency may not be able to show their creativity in mathematics because they do not have enough
knowledge and experience to express their creative thinking (Haylock, 1987; Heavold, 2013; Mann,
2004). Therefore, attention was paid to ensure that the academic achievement levels of the teacher
candidates participating in the study were at least moderate, and they participated in the study
voluntarily. The views of the lecturer who gave the course were consulted, and the relevant course
grades were considered in determining participants' academic achievements. Teacher candidates'
academic achievement in the study was 2.5 and above on the 4-point grading system. Accordingly, the

purposive sampling method was used to select the participants of the study.
Data Collection Tool and Administration

The problem-posing activity, which has been used by Getzels and Jackson (1962) to reveal the

creativity and then organized by Leung (1993), was used as the data collection tool in the study. For the

406



KEFAD Cilt 23, (Ozel Say), 2022

Turkish adaptation of the activity called "House Problem," firstly, the activity was translated into
Turkish and examined by three field educators experts. The sentences that were difficult to understand
were rearranged, and the activity was finalized by making the necessary formal arrangements in line

with the experts' opinions. The final version of the activity is presented in Appendix-1.

The activity adapted into Turkish was administered to all teacher candidates in one lesson hour
(45 minutes). Teacher candidates were asked to pose as many different types of original problems as
possible. In addition, teacher candidates were told they could make changes or additions to the
information in the given problem-posing scenario. Randomly selected 12 teacher candidates were also
asked to solve the problems they posed, which aimed to examine whether being asked to solve problems

affects their creativity in problem-posing activities and how it affects them.
Data Analysis

In data analysis, the model developed by Leikin (2009) to evaluate creativity with multiple
production activities and the analysis model adapted from this model by Taskin (2016) to evaluate
students' creativity in problem-posing activity were used. The problems posed by each participant were
coded, the codes with similar structures were grouped, and themes were created to analyze the
problems posed by teacher candidates more easily in terms of creativity indicators. Then, the number
of participants who created a problem belonging to that code was determined. Hence, it was possible
to see each participant's problems in different categories (flexibility) and to interpret original or unusual
problems (originality). On the other hand, the codes and themes created for the problems posed by the
participants allowed the researcher to see the problems with similar and different structures more
easily, making it easier for the researcher to score them (Taskin, 2016). Then, using the generated codes
and themes, the problems were scored in terms of creativity indicators. In his study, Tagkin (2016) used
the concept of relative creativity, where the student's position within the reference group is considered
in evaluating students' creativity. In this study, the problems posed by a participant were scored
considering the problems posed by their peers; in other words, relative creativity was used. However,
unlike Tagkin (2016), only the model suggested by Leikin (2009) was used to calculate the creativity
score. In this context, each mathematically correct problem posed by the teacher candidates was scored

in terms of fluency, flexibility, and originality as shown below (Leikin, 2009; Taskin, 2016):
Fluency: 1 point was given for each problem posed by teacher candidates.

Flexibility (Fl): The problems posed by teacher candidates were grouped according to the
variable of the problem to calculate this score. Suppose the two posed problems contain the
same/different variables, and the problem's solution includes different representations, properties
(theorems, definitions, or auxiliary structures), or solution strategies based on mathematics disciplines.

In that case, they are considered to belong to two different groups. Accordingly;



Arabaci, D., Saka, E., & Alkan, S.

If the new problem is a problem with a different structure from the previously posed ones; that
is, if the variables used are different from any previous problem, and the solution of the problem

requires the use of different concepts and procedures, the flexibility score is 10,

If the new problem is a problem of a similar nature to any previous problem; that is, the
variables used are similar to any previous problem, the solution of the problem requires the use of
similar concepts and procedures, but if there is a small difference such as the use of an additional

operation or concept, the flexibility score is 1,

If the new problem is a problem of the same nature as any previous problem; that is, the same
variable is used and requires the use of the same concepts and procedures, and only the
names/numbers/variables in the problem sentence are changed, or the problem's solution could be seen

directly from the scenario without any action; the flexibility score is 0.1.
A participant's total flexibility score is the sum of the flexibility scores in each problem.

Originality (Or): Regarding the originality score, the problems they posed were scored by
considering the mainstreamness of the problems compared to those posed by their peers since teacher
candidates had similar academic backgrounds. Therefore, if the posed problem is unusual (almost not
mentioned by anyone and/or requires an intuitive solution), it worths 10 points; if it is somehow unusual
(mentioned by few people and/or requires a partly well-known solution), it worths 1 point; if it is an

operations-based and ordinary (learned) problem, it worths 0.1 points. Based on this scoring model, the
total creativity score of each teacher candidate was calculated with the formula " Zin:1 FIx. xOr. ." The

scoring of creativity indicators in the problems posed by teacher candidates and the tables of total

creativity scores are given in Appendix-2 and Appendix -3.
Ethical Permissions of the Study

In this study, all the rules specified within the scope of "Higher Education Institutions Scientific
Research and Publication Ethics Directive" were followed. None of the actions specified under "Actions
Contrary to Scientific Research and Publication Ethics," which is the second part of the directive, have
been taken.

Findings

In this section, firstly, the findings on the mathematical correctness of the problems posed by
PEMTs are presented. Then the findings of the analysis of the solvable mathematical problems are

outlined.
Findings on the mathematical correctness of the problems posed by PEMTs

This study examines teacher candidates' creativity in posing problems according to being

asked/not asked to solve the problems they pose. The problems posed by the participants were first
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examined in terms of mathematical correctness, and incorrect problems were excluded from the
analysis. The number of problems posed by the teacher candidates who were asked/not asked to solve

their problems and the number of problems included in the analysis are shown in Table 1.

Table 1. Number of solvable and unsolvable problems posed by PEMTs

Problems with

Total number of Mathematically missing Not a mathematical

problems solvable problems . . problem
information

f f % f % f %
9 s1 4 3 75 1 25 0 0
g 2 2 2 100 0 0 0 0
v s3 7 7 100 0 0 0 0
E 54 3 3 100 0 0 0 0
;‘f w S5 3 2 64 1 33 0 0
2 E s 4 4 100 0 0 0 0
€8 g7 4 1 25 3 75 0 0
§ I 4 4 100 0 0 0 0
E 59 2 2 100 0 0 0 0
3 510 3 3 100 0 0 0 0
2 s11 3 3 100 0 0 0 0
= s12 3 3 100 0 0 0 0
Al 10 4 40 6 60 0 0
E A2 9 8 89 1 11 0 0
o A3 6 5 83 1 17 0 0
5, Ad 8 6 75 2 25 0 0
%5 A5 5 1 20 4 80 0 0
g A6 3 0 0 3 100 0 0
v o A7 4 0 0 4 100 0 0
& a8 8 6 75 2 25 0 0
_§ S A9 10 5 50 4 40 1 10
2 A10 0 0 6 75 2 25
é All 5 83 1 17 0 0
Al2 12 1 8 11 92 0 0

According to Table 1, the problems posed by teacher candidates are analyzed in 3 different
categories as mathematically solvable, problems with missing information, and non-mathematical
problems, and the majority of these problems are mathematically solvable. Regarding mathematically
incorrect problems, they are mostly the ones with missing information. As can be seen from the table,

teacher candidates also posed non-mathematical problems, but their percentages are low.

Teacher candidates who were asked to solve their problems posed mathematically correct
problems at a higher rate than the teacher candidates who were not asked. The problems posed by 9 out
of 12 teacher candidates who were asked to solve their problems are mathematically correct and
solvable. On the other hand, no one created a completely solvable problem out of 12 teacher candidates

who were not asked to solve the problem. In addition, all problems that 3 of these teacher candidates
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(A6, A7, and A10) posed are mathematically incorrect. Teacher candidates who posed mathematically
solvable problems at the highest rate are A2 (89%), A3 (83%), and A1l (83%). On the other hand, the
problems posed by A6, A7, and Al0 are mathematically incorrect because they all have missing

information. For example, one of the problems with missing information posed by A7 is shown in Figure

1.

/

Figure 1. The problem with missing information posed by teacher candidate A7
[English translation: Onur works in a company. He earns 80.000 TL per year. He bought a house, and he makes
a payment of 2.000 TL/month for the house. Besides, he works at the company on weekends to get extra money.
When he works, his salary increases by 10%. So what is the money left for Onur?]

In Figure 1, there is no information about the monthly expenses of Onur in the problem sentence
of teacher candidate A7. In other words, the variables to be taken into account in calculating the
expenses are not specified. Therefore, the problem was not taken into analysis because it has missing

information.

As shown in Table 1, non-mathematical problems were posed only by teacher candidates who
were not asked to solve their problems. Below is an example of a non-mathematical problem posed by

teacher candidate A9.

Figure 2. The non-mathematical problem posed by teacher candidate A9
[English translation: What is the profession of Onur given that he could buy this house?]

As shown from Figure 2, the question asked by teacher candidate A9 is a question that does not

require any mathematical operations and cannot have a definite answer.

Findings on the Analysis of Solvable Mathematical Problems posed by PEMTs in terms of

Creativity in Mathematics

The creativity of PEMTs in mathematics was first discussed for each indicator separately, and
then the findings on creativity in mathematics were shown. The findings on teacher candidates' fluency,

flexibility, originality scores, and total creativity scores are given in Table 2.

Table 2. Fluency, flexibility, originality, and creativity scores emerging from the problems posed by PEMTs

Fluency Flexibility Originality Creativity
2 E S1 3 21 1.2 11.1
g s2 2 20 0.2 2
g & S3 7 34 3.4 22.3
< o
B = 54 3 30 2.1 21
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S5 2 20 0.2 2
S6 4 22 10.3 101.2
s7 1 10 0.1 1
S8 4 22 1.3 112
59 2 20 0.2 2
S10 3 12 2.1 111
si1 3 20.1 11.1 110.1
S12 3 12 3 12
Overall 37 243.1 35.2 307
. Al 4 112 0.4 1.12
= A2 8 431 16.1 51.2
E A3 5 31.1 14 12.11
T A4 6 22.2 2.4 12.12
“E a5 1 10 1 10
2E A6 0 0 0 0
o = A7 0 0 0 0
% A8 6 41.1 123 1122
g™ A9 5 221 2.3 113
; A10 0 0 0 0
e All 5 22.1 21.2 31.01
i A12 1 10 0.1 1
Overall * 41 212.9 57.2 2425

*A detailed scoring table for each teacher candidate is given in Appendix 2 and Appendix 3.

The review of Table 2 in terms of fluency shows no difference between teacher candidates who
were asked to solve their problem and those who were not. The teacher candidate with the highest
fluency score is A2, who was not asked to solve the problem. The second-highest fluency score belongs
to 53, who was asked to solve posed problems, whereas the thirds are A4 and A8, who were not asked
to solve the problem. In addition, the fluency scores of the teacher candidates who were asked to solve
their problems are quite close to each other. In contrast, there are considerable differences between the
fluency scores of the teacher candidates who were not asked to solve the problems. While three teacher
candidates (A2, A4, and A8) have the highest fluency score, another three teacher candidates' scores
(A6, A7, and A10) from the same group are 0. On the other hand, the teacher candidates who were not
asked to solve their problems could pose more problems than those who were asked to solve them.
Regarding the total number of mathematically correct problems, teacher candidates who were asked to
solve their problems posed 37 problems, whereas 9 of the 12 teacher candidates who were not asked to

solve problems posed 41 problems.

The review of Table 2 regarding flexibility shows that the candidates with the highest flexibility
score are among teacher candidates who were not asked to solve their problem (A2, A8). The teacher
candidate with the third highest flexibility score is S3, who was asked to solve posed problems, followed
by teacher candidate A3, one of the participants who were not asked to solve their problem. On the
other hand, although the teacher candidates who were asked to solve their problems posed fewer

problems, their flexibility scores are close to those of the teacher candidates who were not asked to solve
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their problems and posed more problems. This shows that teacher candidates who were asked to solve
their problem mostly focused on posing different problems containing different variables. In contrast,
teacher candidates who were not asked to solve their problems posed more problems that require
similar solutions and strategies. Besides, it is striking that half of the problems (20 out of the 41) posed
by teacher candidates who were not asked to solve their problem are of this type (See Appendix-1,

Appendix-2).

On the other hand, regarding the scores that teacher candidates achieved from the flexibility,
there are fewer problems (only ten problems) created only by changing the names/numbers/variables
in the problem sentence or whose solution directly appears in the problem scenario (problems scoring
0.1 points). Only 1 of 37 problems posed by teacher candidates who were not asked to solve the problem
is such a problem. The problems posed by teacher candidates A6, A7, and A10 are not mathematically

solvable; thus, they are not scored in terms of flexibility.

Regarding Table 2, teacher candidates' originality scores are lower than flexibility, which
indicates that teacher candidates posed problems similar to those posed by their peers, with a partially
known solution or operation-based/known how to solve. Ten points are given to a problem requiring
an intuitive solution or posed by very few people; it should be noted that teacher candidate A11, who
posed only five problems, has two such problems. One of the problems posed by teacher candidate A11

is shown below.

IRRN- 7

Figure 3. The original problem posed by teacher candidate A1l

[English translation: Onur buys a house for 600.000 TL. He encountered some problems with heating. He
wanted to replace the heating system and did some research. He compared isolation systems A and B]

Isolation System - A

Isolation System - B

Initial cost
Monthly cost
Monthly discount rate

16,000 TRL
800 TRL
15%

20,000 TRL
600 TRL
10%

According to these inputs, which isolation system will be more profitable for Onur?

Regarding Figure 3, the solution of the problem posed by teacher candidate A1l is not seen

directly. It is a problem that requires combining different variables (the cost of the insulation system,
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the monthly amount to be paid for heating, the discount to be obtained from the heating) and
interpreting the results. Therefore, it can be said that the problem requires an intuitive solution. Besides,
such a problem was not expressed by other PSMT teachers who participated in the study. Thus, the

problem is considered as an original problem.

According to Table 2, six of the eight solvable problems posed by teacher candidate A2, who
achieved the second-highest originality score, scored 1 point. This score indicates that most of the
problems posed by A2 are problems expressed by few people and/or require a partially well-known

solution. An example of the problem posed by teacher candidate A2 is shown below.

‘ [t Ss+4e27:0 ab
| I e Lok )

Figure 4. The partially original problem posed by teacher candidate A2

[English translation: After how many months does Onur start to make a profit from the insulation system he has
built?]

Regarding Figure 4, the solution to the problem is not seen directly; it requires a somewhat less
familiar solution that can be solved by considering the amount of money paid to the insulation system
and the discount rate to be obtained from the insulation system. Besides, this problem was also posed
by teacher candidate A9 and that there are also teacher candidates who posed similar problems. For this

reason, the score of the above problem is 1 in terms of originality indicator.

According to Table 2, all teacher candidates, except S12, posed operation-based and ordinary
problems. The scores of the originality indicator show that most of the problems posed by the teacher
candidates S1, 52, S3, S5, 56, 57, S8, S9, Al, A3, A4, A8, A9, and A10 are of this type. All problems posed
by teacher candidates S2, S5, S7, S9, Al, and A12 got 0.1 points. An ordinary problem posed by teacher

candidate S3 is shown below.

Figure 5. An ordinary problem posed by teacher candidate S3

[English translation: What is the monthly insurance premium of this man?]
Regarding Figure 5, the problem posed by S3 requires finding the monthly premium by
dividing the annual insurance fee by 12; that is, it requires a very simple solution. Although no other
teacher candidate posed this problem, it is considered an ordinary problem because its solution requires

a simple operation; the score given to the problem is 0.1.
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The review of Table 2 in terms of originality indicator shows that teacher candidates with the
highest originality score are teacher candidates who were not asked to solve their problems (A11, A2,
AB8). Teacher candidates S11 and S6's originality scores are higher than the others, and the originality
scores of the remaining teacher candidates are close to each other. Considering that 10 points are given
to original or unusual problems, it is noteworthy that only 5 of the 24 teacher candidates were able to
pose such problems (S6, 511, A2, A8, and A11). Most of the problems posed by the teacher candidates
are ordinary, operation-based problems (problems scored 0.1 points). 22 out of 36 problems posed by
teacher candidates who were asked to solve their problems, and 23 out of 41 problems posed by the
ones who were not asked to solve their problem are of this type. The number of problems scoring 1
point is 13 for teacher candidates who were asked to solve their problems and 14 for those who were

not asked to solve.

According to Table 2, the teacher candidate with the highest creativity score is A8, who was not
asked to solve posed problems, followed by two teacher candidates, S6 and S11, who were asked to
solve their problems. The review of other teacher candidates' creativity shows that the scores are
somehow close to each other. However, considering the total creativity scores of the teacher candidates
according to the number of problems they posed, it should be noted that teacher candidate S11's score,
who posed only three problems, is close to the score of A8, who posed six problems (110.1 and 112.2,
respectively). Similarly, the creativity score that teacher candidate S6 achieved from 4 problems is higher
than all other teacher candidates who posed more problems than her, except S3, who was asked to solve

posed problems, and A8, who was not asked to solve posed problems.
Discussion and Conclusion

In this study, which aims to examine the creativity of PEMTs in problem-posing situations, the
data were examined in terms of fluency, flexibility, and originality indicators of creativity according to
whether the teacher candidates were asked to solve the problems they posed or not. In this context,
teacher candidates mostly posed correct and solvable problems. In particular, teacher candidates who
were asked to solve posed problems set correct problems at a higher rate than those who were not asked
to solve them. It is thought to be related to teacher candidates’ solving problems. It can be said that

solving the problems allowed them to look at their problems further.

Regarding fluency in terms of being asked/not asked to solve posed problems, the scores of both
groups are quite close. Although there is no significant difference in fluency between teacher candidates
who were asked and not asked to solve posed problems, teacher candidates who were not asked to
solve their problems posed more problems. It can be said that being asked to solve problems lets teacher
candidates create solvable problems, and not solving lets them pose more problems. During the study,
the time given to the candidates who were asked and not asked to solve their problem was equal,

leading to this result. Teacher candidates who were asked to solve their problem had to spare time both
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to pose and solve the problems, whereas teacher candidates who were not asked to solve the problem
only posed problems within the same time. In their study conducted with 6t-grade students, Ersoy and
Baser (2009) stated that students generated many ideas, enabling high fluency scores. In this study, not
being asked to solve problems enabled teacher candidates to pose more problems. Ersoy and Baser's
(2009) remark regarding the fluency score of 6%-grade primary school students is also valid for this
study conducted with teacher candidates. In other words, it can be said that being asked to solve posed
problems or not is significant in the fluency score of creativity. Teacher candidates who were not asked
to solve the problem were relatively better in terms of fluency. However, it cannot be said that fluency
is effective in the creative problem-posing of teacher candidates because the differentiation between
groups emerged from diversity and originality rather than the number of ideas produced. In this study,
flexibility and originality scores were more effective in determining creativity scores (Haylock, 1987),
which is similar to the studies in the literature (Akgiil, 2014; Kiymaz, 2009; Taskin, 2016). It can be said
that flexibility and originality scores are more effective than fluency in the differentiation of individuals'

creativity scores (Taskin, 2016).

Although teacher candidates who were not asked to solve their problem are better in terms of
fluency because they posed more problems than others, this is not the same for flexibility. In other
words, even though teacher candidates who were asked to solve their problems posed fewer problems,
their flexibility scores are close to those of the teacher candidates who posed more problems but did not
solve them. Teacher candidates who were asked to solve their problems mostly focused on posing
different types of problems and variables. In contrast, teacher candidates who were not asked to solve
their problems posed problems requiring similar solutions and strategies. Similarly, Ersoy and Bager
(2009) reported in their study that students could produce many ideas of the same type but failed to
offer different ideas. Individuals with high fluency scores (A2, A8, S3, A3) also have high flexibility
scores, which shows that fluent thinking affects flexible thinking. The studies in the literature also
support this idea (Haavold, 2013; Kiymaz, 2009; Leikin, 2009; Leikin and Kloss, 2011; Taskin,2016). In
addition, regarding the overall scores of the groups (asked to solve/not asked to solve), unlike fluency,
the flexibility of the teacher candidates who were asked to solve their problem is higher than those who
were not asked to solve their problems (See Table 2). Teacher candidates who were not asked to solve
their problem gave importance to the quantity, whereas the ones who were not asked focused on the
quality of the problem, in other words, on including different variables in the problems they posed.
Therefore, it can be said that flexibility is more effective than fluency in teacher candidates' creative
problem-posing. This result is in line with Haylock's (1987) study, concluding that flexibility is more
effective than fluency in determining creativity in mathematics. In addition, the comparison of teacher
candidates' flexibility and creativity scores shows that teacher candidates A2, A8, and S3 have the

highest flexibility scores, which is in line with Haavold's study (2013).
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Teacher candidates got lower scores from originality than flexibility in the problems they posed.
This shows that most of the problems posed by PEMTs are also posed by their peers, have a partially
known solution, or are operation-oriented. Korkmaz and Giir (2006) found in their study that the
problems posed by mathematics teacher candidates are generally of similar type and that they pose
very few original, different-type problems. The problems posed by teacher candidates participating in
this study are similar to those in the study of Korkmaz and Giir (2006). Ozmen, Tagkin, and Giiven
(2012) found that teachers use routine problems and they give little place to non-routine problems. This
finding made us think that our participants, who are yesterday's students and today's teacher
candidates, may have continued the habits of their teachers. Therefore, in order for the problems posed
by teacher candidates to have different characteristics, the education they received at the university

should be changed in this direction. Otherwise, similar results will be seen in future studies.

Regarding originality, the overall scores of teacher candidates who were asked to solve their
problems were higher than those who did not. Not being asked to solve the problems might have
encouraged teacher candidates to pose more challenging and different problems. Not solving posed
problems might have encouraged teacher candidates to create problems that were not expressed before
or somehow unfamiliar. In contrast, teacher candidates who had to solve the problems they pose may
have preferred problems that are easier to solve because of the fear of failing to solve difficult problems.
In other words, being asked to solve the problem they pose might have led teacher candidates to pose
ordinary problems to avoid the risk of not finding the solution. Interviews were not conducted with
teacher candidates about the problems they posed. Researchers who will carry out similar studies in the
future may ask teacher candidates "why they prefer such problems" and reveal real reasons behind
them. Besides, teacher candidates with the highest originality score are among the candidates who were
not asked to solve posed problems (A11, A2, A8), which implies that there may be individual differences

in the originality.

Another result of the study is that being posed by only one person does not guarantee the
originality of the problem. Although the problem presented above (See Figure 5) was only posed by
teacher candidate S3, it was accepted as an ordinary problem because it is operation-based and quite
familiar. Therefore, considering both the quality and quantity in the evaluation of creativity will give

more accurate results. Taskin (2016) made a similar suggestion in his study.

Regarding overall creativity scores, the scores of those who were asked to solve the problems
they pose are higher than those who were not; that is, the candidates who were asked to solve their
problems posed more creative problems. Being asked to solve their own problems might have enabled
them to pose more accurate problems because teacher candidates who were not asked to solve their
problems gave incomplete information or posed more unsolvable problems. Accordingly, it can be said

that posing more problems does not guarantee a high level of creativity in problem-posing. A problem
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with higher flexibility and originality score is more creative. In other words, for a problem to be
described as creative, it must contain different variables; should include different concepts and
strategies; should be expressed less frequently by peers, and should require unusual and intuitive
solutions. In summary, it has been concluded that being asked/not being asked to solve the problem

significantly affected teacher candidates' problem-posing creativity.
Based on the results of the research, the following suggestions were made:

The literature review showed that there is no study analyzing creativity in problem-posing
according to being asked/not being asked to solve the problem. Regarding the review of each indicator
covered in the study separately, it is difficult to say that there is a clear difference between groups. In
this context, working with larger samples may allow more significant results. In addition, conducting
interviews with teacher candidates about their problems will give the researcher more detailed
information. It is recommended to conduct interviews with the participants to determine the reasons
for individual creativity differences. The creativity of teacher candidates can be examined by changing
problem-posing tasks (solving/not solving the problem posed) given to the groups participating in the
study. Thus, the individual creativity of teacher candidates in both situations can be interpreted more
accurately. In addition, this study was conducted with second-year PEMTs. A similar study can be
carried out in the following years to see whether the university education improved their creative
problem-posing and solving skills. In addition, this study was conducted with teacher candidates with
similar academic achievements (GPA 2.5 and above). A similar study can be conducted with a larger

sample, including teacher candidates with different academic achievements.

The concepts of learning to think and creative learning are among the basic missions of
mathematics education programs. Teachers have an important role in developing students' creativity
(Y1ldiz and Baltaci, 2018). Teachers should have the necessary knowledge and equipment to develop
these thinking skills in their students. Therefore, problem-solving-oriented mathematics teaching
activities should be included in the program, especially in education faculties that train preschool,
classroom, and mathematics teachers. If necessary, a new and compulsory course should be added to
the curriculum. One of the course's main objectives should be developing creative thinking in problem-

solving in mathematics education.
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Appendices
Appendix 1. Problem Posing Activity

Mr. Onur has made the decision to purchase a house for 600.000 Turkish Liras (TL). When he
bought the house, he put down 200,000 TL as a down payment and planned to pay the rest in monthly
installments. Its monthly payments comprise an annual interest rate of 8% on the principal and a 5180

TL annual insurance fee.

Guidelines: Construct mathematical problems involving transactions connected to the purchase and
sale of a home, taking into account probable links between the information provided. Do not ask

questions such as “Can you tell me where the house is?” because this is not a mathematical problem.
¢ Try to pose as many problems as you can.

¢ Try to pose problems of different level of difficulty. Do not solve them.

* Pose different types of problems rather than the same type of problems.

NOTE: You have the option of changing and/or adding to the information provided in the problem.

Make a note of any modifications you make to the problem.
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Appendix 2. The fluency, flexibility and originality scores of the PEMTs who did not solve the problem

they posed
Participant T::E;}rl:];:::r Fluency Flexibility = Originality = Creativity Crz)ttiility
1 10 0.1 1
Al 10 ! ! 01 01 1.12
1 0.1 0.1 0.01
1 0.1 0.1 0.01
Total 4 11.2 0.4
1 10 1 10
1 1 0.1 0.1
1 10 1 10
A2 9 ! 10 ! 10 51.2
1 1 10 10
1 0.1 1 0.1
1 10 1 10
1 1 1 1
Total 8 43.1 16.1
1 10 0.1 1
1 10 1 10
A3 6 1 1 0.1 0.1 12.11
1 10 0.1 1
1 0.1 0.1 0.01
Total 5 31.1 1.4
1 10 0.1 1
A4 8 ! 10 ! 10 12.12
1 0.1 0.1
1 1 1
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1 0.1 0.1 0.01
1 0.1 0.1 0.01
Total 6 22.2 2.4
A5 5 1 10 1 10 10
A6 3 All problems contain missing information
A7 4 All problems contain missing information
1 10 0.1 1
1 1 0.1 0.1
A8 8 ! 10 ! 10 112.2
1 10 0.1 1
1 10 10 100
1 0.1 1 0.1
Total 6 411 12.3
1 10 0.1 1
1 1 0.1 0.1
A9 10 1 10 1 10 11.3
1 0.1 1 0.1
1 1 0.1 0.1
Total 5 22.1 2.3
A10 8 All problems contain missing information or problems are not
mathematically valid
1 10 0.1 1
1 10 1 10
A1l 6 1 0.1 0.1 0.01 31.01
1 1 10 10
1 1 10 10
Total 5 22.1 21.2
A12 4 1 10 0.1 1 1

Rest of the 8 problems contain missing information
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Appendix 3 The fluency, flexibility and originality scores of the PEMTs who solved the problem they
posed.

Participant T::i}:;:;;::r Fluency Flexibility Originality = Creativity CrF::ttie:/lity
1 10 0.1 1
S1 4 1 1 0.1 0.1 11.1
1 10 1 10
Total 3 21 1.2
S ) 1 10 0.1 5
1 10 0.1 1
Total 2 20 0.2
1 10 0.1 1
1 0.1 0.1
1 0.1 0.1
S3 7 1 10 1 10 22.3
1 1 1
1 10 1 10
1 1 0.1 0.1
Total 7 34 34
1 10 0.1 1
S4 3 1 10 1 10 21
1 10 1 10
Total 3 30 2.1
S5 3 1 10 0.1 9
1 10 0.1
Total 2 20 0.2
1 10 10 100
S6 4 ! 10 01 L 101.2
1 0.1 0.1
1 0.1 0.1
Total 4 22 10.3
S7 4 1 10 0.1 1 1
1 10 0.1 1
S8 4 L L 01 01 11.2
1 10 1 10
1 1 0.1 0.1
Total 4 22 1.3
S9 5 1 10 0.1 1 ’
1 10 0.1 1
Total 2 20 0.2 2
1 10 1 10
S10 3 1 1 0.1 0.1 11.1
1 1 1 1
Total 3 12 2.1
1 10 1 10
S11 3 1 0.1 0.1 0.1 110.1
1 10 10 100
Total 3 20.1 111
S12 3 1 10 1 10 12
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1 1
1 1 1
Toplam 3 12 3
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