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Ozet: Bu arastirmanin amact, ilkogretim matematik 6gretmenligi lisans 6grencilerinin problem
kurma 6zyeterlik algilarmi 6lgmek icin gecerli ve giivenilir bir 6l¢iim araci gelistirmektir. Bu
amagla, Problem Kurma Ozyeterlik Alg1 Olcegi (PKOAO) olusturulmus ve Tiirkiye'deki dort
devlet tniversitesinden toplam 526 ilkogretim matematik Ggretmenligi bolimii Ggrencisi
tizerinde ¢alisilmistir. Baglangicta 66 maddeden olusan bir taslak 6l¢ek hazirlanmis ve bu taslak,
Acimlayict Faktor Analizi (AFA) ile incelenerek nihai formuna ulasmistir. Ayrica, 6lgegin
giivenirligini degerlendirmek amaciyla Cronbach Alpha katsayisi hesaplanmig ve 0.94 olarak
belirlenmistir. Yapilan AFA ve giivenirlik testleri sonucunda, 37 maddeden ve 3 faktdrden

olusan, 5 dereceli Likert tipi bir 6lgek elde edilmistir. Bu 6lgek, yiiksek i¢ tutarlilik ve gegerlilige
sahip olup, lisans Ogrencilerinin problem kurma o6zyeterlik algilarini degerlendirmek igin
giivenilir bir arag¢ olarak kullanilabilir.
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GIiRIS

Giliniimiizdeki okul egitiminde Ogretmenin aktif rol oynadigi donemlerin geride kaldigi, artik
ogrencinin merkezde oldugu yapilandirmaci yaklasimlarin benimsendigi goriilmektedir. Bu durum birgok
egitim programina yansitildign gibi Matematik Ogretim Programinda da gériilmektedir. Program
incelendiginde 6grenciden problemi kendi ifadeleriyle aciklayabilmesi, problemin sonucuna iliskin tahminde
bulunmasi, ¢oziim icin strateji belirlemesi, gercek yasam problemlerini ¢ézebilmesi ve stratejileri farkli
problemlere genelleyebilmesi beklenmektedir (Milli Egitim Bakanligi [MEB], 2024). Matematik 6gretiminde
bu dogrultuda problem ¢dzme becerilerinin gelistirilmesi hedeflenmektedir (MEB, 2024). Lesh & Zawojewski
(2007), problem ¢ozmeyi genellikle bir durumun yorumlanmasi olarak tanimlamis ve matematikle ilgili
durumlar1 agiklama, test etme ve degerlendirme olarak agiklamistir. Problem ¢6zme olayinin gergeklesmesi
i¢in problemin var olmasi gerektigi diisiiniildiigiinde problem ¢ézme ve problem kurma arasinda bir iligki
oldugu goriilmektedir.

Matematik egitiminde, yalnizca problem ¢ézmenin degil, ayn1 zamanda problem kurmanin da kritik
bir rol oynadig1 vurgulanmaktadir. Cai ve Hwang (2020), problem kurmay1 bir baglamu ele alarak bir problemi
bicimlendirme ve ifade edilmesi gereken ¢esitli iliskiler olarak tanimlamigtir. Problem kurma, bireylerin
yaratici diistinme becerilerini gelistirip farkli pencerelerden bakmasini ve alternatif ¢dziimler bulmasina
yardimec1 olur (Aydogdu, 2024). Giiniimiiz toplumlarinda ev, is, meslek degistirmek gibi problemlerin
coziilebilmesinde, kiiciikk yasta matematik problemlerinin dogru tanimlanmasini ve problemin nasil
kurulabileceginin bilinmesi katki saglayabilir (Singer, Ellerton & Cai, 2013).

Albert Einstein’in  “Bir problemin formiilasyonu, sadece matematiksel ya da deneysel bir beceri
meselesi olabilen ¢oziimden genellikle daha elzemdir” seklindeki sozili, problemin dogru bir sekilde
tanimlanmasinin énemini ortaya koymaktadir. Problemleri kurmak, yeni sorular ve olasiliklar liretmek, eski
problemleri farkli bir bakis acistyla ele almak yaratici bir diistinme siireci gerektirir ve bu siireg, bilimde gergek
ilerlemenin anahtarini olusturur. Bu baglamda, problem kurma becerisi, bireylerin analitik diigiinme, yenilik¢i
cozlimler gelistirme ve disiplinler aras1 baglantilar kurma yeteneklerini pekistirir (Einstein & Infeld, 1938) ve
zihinsel siirec aktifligi agisindan da 6nemli Sl¢iide degerlidir (Cai, Hwang, Jiang & Silber 2015). Problem
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kurma siireci bireylerin 6grenmelerini gelistirdigi gibi neyi ne kadar 6grendiklerinin de ele alinabilmesi
acisindan geri bildirim vermektedir (Kar, 2023). Bu nedenle derslerde problem kurma becerilerinin
gelistirilmesine yonelik 6grenme alanlari tasarlanmalidir (Xie & Masingila, 2017).

Problem kurma siirecinde kullanilabilecek farkli stratejiler, 6grencilerin yaratici ve analitik diisiinme
becerilerini gelistirmeleri agisindan 6nem tasir. Bu stratejiler genel olarak ii¢ ana kategoriye ayrilabilir: serbest
problem kurma stratejisi, yar1 yapilandirilmig problem kurma stratejisi ve yapilandirilmis problem kurma
stratejisi (Stoyanova & Ellerton, 1996).

Serbest problem kurma stratejisinde, 6grencilere herhangi bir problem verilmez. Bunun yerine,
Ogrencilerden okul i¢i veya disindaki giinlik yasamlarinda karsilastiklari durumlar {izerinden sorular
iiretmeleri istenir. Bu yaklasim, 6grencilerin kendi ¢evrelerinden ve deneyimlerinden yola ¢ikarak 6zgiin ve
cesitli problemler yaratmalarimi tesvik eder. Bu strateji, Ogrencilerin yaratici diisiinme yeteneklerini
kullanmalarini, olaylara farkli acilardan bakabilmelerini saglar ve genellikle daha serbest bir diisiinme ortami
sunar (Stoyanova, 2003). Serbest problem kurma stratejisinde 6grenciler, genellikle daha agik uclu ifadelerle
yonlendirilir. Ornegin, "Istedigin problemi yaz", "Istedigin problemi iiret" ya da "Arkadasin igin bir problem
kur" gibi ifadelerle 6grencilerden 6zgiin problemler iiretmeleri istenir (Akay, 2006). Bu tiir bir yaklasim,
Ogrencilerin giinliik yasamlarindan veya kendi ilgi alanlarindan yola ¢ikarak, yaratic1 ve 6zgiin problemler
olusturmasini destekler.

Yar1 yapilandirilmis problem kurma stratejisinde ise 0grencilere daha belirli bir agik uclu durum
sunulur. Ogrenciler, sahip olduklar1 bilgi ve kavramlari, matematiksel yetenck ve deneyimleri ile
iliskilendirerek durumu incelemeli ve diisiinerek problem kurmalidir. Bu tiir stratejilerde olusturulan
problemler genellikle agik uglu problemler, verilen bir problemin benzeri problem, kuramsal temelli
problemler, gorsellerden tiiretilen problemler ya da kelime problemleri gibi farkl tiirlerde olabilir (Akay,
2006). Bu yaklasim, dgrencilerin daha derinlemesine diisiinmelerini ve matematiksel bilgilerini uygulayarak
yeni problemler yaratmalarini tesvik eder.

Yapilandirilmis problem kurma stratejisinde dgrencilere problem verilip bu problem iizerinde bazi
degisiklikler yapilmasi istenerek sonucunda yeni bir problem elde edilir. Ogrenciye sunulan problemde
isteneni sabit tutup verilenlerin degistirilerek yeni bir problem olusturulmasi veya verileni sabit tutup
istenenleri degistirmesi istenebilir (Akay, 2006). Brown ve Walter (1990) tarafindan 6ne siiriilen “Olmazsa ne
olur?” (What-if not) stratejisi, yapilandirilmis problem kurma stratejileri arasinda yer almaktadir. Bu strateji,
ogrencilere verilen bir problemdeki 6zelliklerin degistirilerek farkli veya yeni problemler olusturulmasini
amaglar. Strateji, 6grencilerin bilinen ve alisildik 6zelliklerle baslama, ardindan bu 6zelliklerin bir listesini
yapma agamalarini takip eder. Sonraki adimda, bu nitelikler reddedilerek yeni yollarin denenmesi ile durumun
ne olacag belirlenir. Ornegin, dgrenciler sayilari degistirerek ya da ¢dziimii degistirmeye calisarak, "Eger
¢Oziim su sekilde olursa, baska bir ¢6ziim yolu ne olur?" gibi sorular sorarak kendi problemlerini yaratmaya
calisirlar (Goldenberg, 1993). Bu strateji, 6grencilere siradan 6gretim bicimlerinin 6tesinde, esnek ve farkl
¢ozlim yollar1 sunan bir 6grenme deneyimi saglar.

Diger bir ¢aligmada ise, 6grencilerin problem kurma siirecinde nasil diisiindiiklerini anlamaya yonelik
bir model gelistirmistir (Christou vd., 2005; Zehir, 2013). Bu modele gore 6grenciler problem kurarken dort
temel siirecten birini veya birkagini kullanirlar: ekleme, segme, anlama ve doniistiirme. Ekleme kategorisinde,
ogrenci verilen bilgi veya hikaye lizerine herhangi bir sinirlama koymaksizin yeni problemler kurar. Se¢gme
kategorisinde, 6grenci 6zel bir durum ya da verilen ¢ézlime uygun bir problem iiretir. Anlama kategorisinde,
ogrenciler matematiksel denklemler veya islemlerle uyumlu problemler olustururlar. Doniistiirme
kategorisinde ise, dgrenciler verilen grafik, diyagram veya tabloyu kullanarak yeni problemler kurarlar. Bu
siniflama, yapilandirilmis ve yari yapilandirilmis problem kurma stratejileriyle ortiisen bir yaklasgimdir. Bu
model, 6grencilerin problem kurma siirecindeki farkli diisiinme yollarimi daha net bir sekilde anlamamiza
olanak tanir ve matematiksel diisiinme becerilerinin gelismesine katk1 saglar.

Problem kurma siirecinde, belirli stratejilerin disinda, bir problemden yeni bir problem tiiretmek i¢in

farkli teknikler de kullanilabilir. Bu teknikler, problem ¢ézme ve yaratici diisiinme siireclerini ¢esitlendirerek
Ogrencilerin problem kurma becerilerini gelistirir. Gonzales’e (1998) gore bu teknikler arasinda sunlar yer alir:
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Problemdeki verilen ve istenileni ters ¢gevirme: Problemin mevcut yapisini tersine ¢evirerek farkli bir
yaklasim gelistirmek.

Probleme yeni bilgi ekleme veya ¢ikarma: Problemin igerigine yeni veriler ekleyerek ya da mevcut
verilerden bazilarini ¢ikararak yeni bir problem olusturmak.

Problemdeki kosullar, konu ve verinin iki tanesini sabit tutup birini degistirme ya da birini sabit tutup
ikisini degistirme ya da ii¢iinii birden degistirme: Problemin ¢esitli unsurlarindan birini, ikisini ya da tamamini
degistirerek farkli senaryolar olusturmak.

Problemin baglami veya kurgusunu degistirme: Problemdeki baglami (6rnegin giinliik yasamdan bir
ornek veya farkli bir konu) degistirerek yeni bir problem gelistirmek.

Bir ya da daha fazla 6rnekten genellestirme: Verilen 6rneklerden genel bir kural ya da yeni bir problem
¢ikarmak.

Verilen bir ifadenin bir veya daha fazla parcasinin celismesi: Problemin igindeki bazi pargalarin
celigkili hale getirilmesiyle yeni bir problem olusturulmas.

Bu teknikler, 6grencilerin problem kurma becerilerini gelistirmelerine yardimer olurken, ayni1 zamanda
matematiksel diistinme becerilerini de artirir. Ancak, problem kurma siirecinde sadece 6grencilerin degil,
ogretmenlerin de dnemli bir rolii vardir. Ogretmenlerin yalmzca iyi problem segmeleri degil, ayn1 zamanda bu
tiir strateji ve teknikleri kullanarak etkili problem kurabilmeleri de biiyiik énem tasir. Ogretmenlerin problem
kurma siirecinde basarili olmalar i¢in bu alanda 6zel egitim almalar1 faydali olabilir. Ayrica, 6gretmen ve
Ogretmen adaylarinin 6zyeterlik algilari da problem kurma siirecini etkileyen bir faktordiir.

Ozyeterlik, 6gretmenlerin kendi becerilerine olan inanclar1 ve bu inanglarmin dgretme siireglerine
yansimasi agisindan kritik bir rol oynar. Bu nedenle, 6gretmenlerin problem kurma becerilerini gelistirebilmesi
icin hem egitimsel destek hem de kisisel 6zyeterlik algilarinin giiclendirilmesi 6nemlidir.

Ozyeterlik, bireylerin belirli hedeflere ulasma ve bu hedefler dogrultusunda basarili olma kapasitesine
dair inanglarini ifade eder. Olson’a (2014) gore, 6zyeterlik, bir kisinin belirli bir baglamda, belirli hedeflere
ulagabilmek igin gereken yeteneklere sahip olduguna dair bir tahminde bulunma durumudur. Ozellikle
Ogretmenler acisindan Ozyeterlik, Ogretmenin kendi Ogretme becerilerine olan inanci ve bu inancin,
ogrencilerin bagarisi tizerindeki olumlu etkisini yansitma sekliyle tanimlanir. Ross (1994) 6gretmen yeterligini,
Ogretmenlerin ¢abalarinin 6grenci basarisi tizerinde olumlu bir etkisi olacagina inanmalari olarak tanimlar.

Bandura (1997), 6zyeterlik algisinin gelisiminde dort temel etken oldugunu belirtir:

Bireyin Kendi Deneyimleri: Bireyin dnceki basarilari, 6zyeterlik inancini pekistirir. Bagarilar, bireyin
bu alandaki yeteneklerine dair giivenini arttirirken, basarisizliklar 6zellikle bir yeterlik duygusu daha tam
olarak gelismemisse, O6zyeterlik algisim1 zayiflatabilir. Ancak, basarisizliklar 6grenme firsatlar olarak goriiliip
yonetilirse, bu durum da bireyin 6zyeterligine katki saglayabilir.

Sosyal Modellerin Sagladigi Deneyimler: Sosyal modeller, 6zellikle bireyin kendisine benzer
ozellikler tasiyan kisilerin basarilari, 6zyeterlik inancinin gelismesinde dnemli bir rol oynar. Bireyler, benzer
bir gecmise sahip ya da benzer zorluklarla karsilagan kisilerden ilham alarak kendi yeteneklerine olan
giivenlerini artirabilirler.

Sozel ikna: Insanlarm inanglarini giiclendirmek ve onlarin potansiyellerine dair giivenlerini artirmak
i¢in yapilan sozel tesvikler de dzyeterligi gelistiren bir faktordiir. Ogrencilere veya 6gretmen adaylarina
yapilan pozitif geri bildirim, onlara basariya ulasabilecekleri yoniinde giiven verir ve bu da daha fazla ¢aba
harcamalarma yardimer olur.

Psikolojik Etkenler: Ruh hali, 6zyeterlik algisini etkileyen onemli bir faktordiir. Pozitif bir duygu

durumu, bireyin kendine olan giivenini artirirken, olumsuz bir ruh hali bu giiveni zayiflatabilir. Stresi azaltmak,
olumlu duygusal durumlar tesvik etmek ve bedensel durumu iyilestirmek, 6zyeterlik algisini giiclendirebilir.
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Egitim alaninda, Ogrenci, lisans Ogrencisi ve O6gretmenlerin 6zyeterlik algilarmin belirlenmesine
yonelik cesitli ¢alismalar yapilmistir. Bu ¢alismalar, 6zyeterlik algisinin egitim siireclerine nasil etki ettigini
anlamak ve gelistirmek adina énem tasir. Ozyeterlik algisim etkileyen etmenler goz oniinde bulundurularak,
lisans Ogrencilerinin problem kurma konusundaki Ozyeterliklerini belirlemek amaciyla yeni bir olgek
gelistirilmistir. Bu 0lcek, lisans dgrencilerinin problem kurma becerilerinin nasil sekillendigini ve hangi
alanlarda daha fazla desteklenmesi gerektigini anlamaya yonelik bir arag olarak tasarlanmigtir.

Problem kurma alaninda yapilan ¢aligmalar incelendiginde bireylein problem kurabilme yeteneklerine
yonelik cesitli arastirmalar bulunmaktadir (Kanbur, 2017; Yildiz, 2014; Baumanns & Rott, 2021). Ayrica, ders
kitaplarindaki problem kurma etkinlikleri ve sorular1 incelenmis (Isik, 2010; Ev Cimen & Yildiz, 2017),
bilgisayar destekli veya isbirligine dayali gibi farkli 6gretim yontemlerinin problem kurma siireglerine nasil
katki sagladigi aragtirilmistir (Bozkurt, 2024; Katranci, 2014; Atalay, 2017). Bunun yani sira, problem kurma
ve problem ¢ézme becerilerinin iliskilendirildigi (Simsek, 2012; Arikan, 2014; Salman, 2012; Liljedahl & Cai,
2021) calismalar da literatiirde yer almaktadir.

Ozyeterlik ile ilgili gelistirilen Slcekler incelendiginde, 6gretmenler ve lisans dgrencileri igin gesitli
caligmalara rastlanmaktadir (Bjerke & Eriksen, 2016; Giles vd., 2016; Ordonez-Feliciano, 2009; Perera &
John, 2020). Problem kurma alaninda ise, Ozgen ve Bayram (2019) ortaokul dgrencilerine ydnelik bir
ozyeterlik 6lcegi gelistirmis ve bu 6lcegin gecerliligini ve giivenilirligini saglamiglardir. Bu dlgek, Cronbach
alfa i¢ tutarhilik giivenirlik katsayisi 0.85 ve varyans ylizdesi %45.64 olan 5 faktorlii, 24 maddelik bir yap1
sunmaktadir. Ayrica, Kilig ve Incikabi (2013), gretmenlerin problem kurma konusundaki bilgi ve becerilerini
ozyeterlik perspektifinden ele almis ve Cronbach alfa i¢ tutarlilik glivenirlik katsayisi 0.91 olan 3 faktorlii, 26
maddelik bir dlgek gelistirmistir. Ancak, lisans 6grencilerinin problem kurma 6zyeterlik algilarina yonelik
ulusal alanyazinda herhangi bir ¢aligmaya rastlanmamigstir. Bu galisma, bu boslugu doldurmay1 ve alanyazina
katki saglamay1 hedeflemektedir. Gelistirilen bu 6l¢ekle calismalar yapilarak lisans 6grencilerin problem
kurma 6zyeterlik algilarinin belirlenmesi amaglanmistir. Belirlenen algilara yonelik 6neriler yapilarak problem
kurma basarisinin artmasina ve problem kurma becerisinin gelistirilmesi katki saglanmasi hedeflenmistir.

Sonug olarak bu ¢alisma, lisans dgrencilerinin problem kurma 6zyeterlik algilarii Slgen bir dlgek
gelistirme ¢alismasi olup bu c¢alismadan literatiirdeki bu eksikligi gidermeye yardimci olmasi ve egitim
sistemine yeni bir bakis a¢is1 kazandirmasi beklenmektedir. Bu ¢alismanin diger problem kurma 6zyeterlik
Olgeklerinden farki Slgek maddelerinin igerik olarak problem kurma alaniyla dogrudan iliskili olmasidir.
Maddeler problem kurma stratejileri, problem kurma ve problem ¢ézme stratejilerinin iligkileri, problem
kurarkenki beceriler, problem kurarken yapilan degisimlere yonelik bilgilerle iliskilidir. Mevcut ¢aligmada
gelistirilen bu 6lcegin ileriki ¢calismalarda uygulanmasi sonucu elde edilen sonuglari ile diger problem kurma
ozyeterlik 6l¢eklerinin uygulama sonuglarinin benzer ve farkli bulgularinin kiyaslanmasi saglanabilir. Bu kiyas
sonucu cesitli dneriler elde edilerek literatiire c¢esitli katkilar saglanabilir. Bu tiir 6l¢ekler, 6gretim siireclerini
daha etkili hale getirebilir ve 6grencilere daha uygun 6gretim yontemleri sunulmasina olanak taniyabilir.Bu
durum da bu ¢aligmanin 6nemini ortaya koymaktadir.

Bu amag ve énem dogrultusunda arastirmanin problem ciimlesi “Problem Kurma Ozyeterlik Algi
Olgegi (PKOAO) nin agimlayici faktdr analizi sonuglar1 nedir?” seklindedir.

YONTEM

Arastirmanin Deseni

Bu calismada, ilkogretim matematik 6gretmenligi lisans Ogrencilerinin problem kurma
ozyeterlik algilarin1 belirlemek amaciyla bir 6lgek gelistirilmesi hedeflenmistir. Bu ¢alisma, 6lgek
gelistirme acisindan bir tarama ¢alismasidir. Tarama ¢aligmalari, katilimcilarin bir durum ya da olayla
ilgili ilgilerini, goriiglerini, tutumlarini ve becerilerini belirlemek amaciyla yapilan, genis 6rneklemler
iizerinde gergeklestirilen calismalardir (Bliyiikoztiirk vd., 2014).
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Calisma Grubu

Aragtirmanin ¢alisma grubunun belirlenmesinde, seckisiz 6rnekleme yontemlerinden basit
seckisiz ornekleme yontemi kullanilmistir. Basit seckisiz 6rnekleme, her bireyin esit ve bagimsiz bir
sekilde secilme sansina sahip oldugu bir 6rnekleme teknigidir. Bu yontem, popiilasyonun érnek bir
temsilcisini elde etmek i¢in en etkili yol olarak kabul edilir, 6zellikle 6rneklem biiyiikligii yeterince
biiyiik oldugunda (Fraenkel & Wallen, 2006).

Bu arastirmada, Problem Kurma Ozyeterlik Alg1 Olgegi (PKOAO)'nin gelistirilmesi amaciyla
yapilan uygulamanin ¢alisma grubunu, Akdeniz Bélgesindeki bir devlet iiniversitesinin, I¢ Anadolu
Bolgesindeki iki devlet iiniversitesinin ve Ege Bolgesindeki bir devlet {iniversitesinin egitim
fakiiltelerinde ilkogretim matematik 6gretmenligi boliimlerinde 6grenim goren toplam 526 lisans
ogrencisi olusturmustur. Bu uygulama i¢in madde sayisinin 5-10 kat1 kadar bireye ulasilabilecegi
onerilmekle birlikte (Seger, 2015), bu calismada bu sayidan ¢ok daha fazla 6grenciye ulasilmistir.

Calisma grubunun demografik dagilimi su sekildedir: 421 katilimci kadin, 105 katilimer erkek
olup; 3 katilimci birinci siif, 183 katilimer ikinci siif, 166 katilimer {igiincti sinif ve 174 katilimen
dordiincii sinif 6grencisidir. Katilimcilarin akademik ortalamalar: incelendiginde, 15 katilimc1 2.00
ve altinda, 82 katilimci 2.00-2.49 arasinda, 226 katilimci 2.50-2.99 arasinda ve 203 katilimci 3.00-
4.00 arasinda bir akademik ortalamaya sahiptir. Ayrica, katilimcilarin 239'u problem ¢dzme/kurma
dersi alirken ya da almisken, 287'si bu dersi almamaktadir ya da almamastir.

Veri Toplama Araglar1 ve Gelistirilmesi

Problem kurma ile ilgili alanyazin tarandiginda, ortaokul dgrencilerine (Ozgen & Bayram,
2019) ve matematik dgretmenlerine (Kili¢ & Incikabi, 2013) ydnelik problem kurma 6zyeterlik alg
olgegi ile karsilasilmis fakat lisans 6grencilerine yonelik bir problem kurma 6zyeterlik alg 6lgegi ile
karsilasilmamistir. Bu boslugu doldurmak ve alanyazina katki saglamak amaciyla, ilgili 6lgegin
gelistirilmesine karar verilmistir. Bu asamada, Olcek gelistirme siirecinde izlenecek adimlar
sistematik bir sekilde takip edilmistir.

Oncelikle, ilgili alanyazin detayli bir sekilde taranarak, problem kurma ile ilgili hangi
sorularin ele alinmasi gerektigi belirlenmistir. Bu sorulara yonelik bir besli Likert tipi dlgek yapisi
secilmistir. Likert tipi dlgek, katilimcilarin bir davranisa ne derece katildiklarini 6lgen yaygin bir
degerlendirme aracidir ve bu ¢aligmada "Hicbir zaman (1)", "Nadiren (2)", "Bazen (3)", "Sik sik (4)",
"Her zaman (5)" seklinde derecelendirme yapilmistir. Bu yapiya uygun olarak bir madde havuzu
olusturulmus ve bu havuzda, problem kurmaya baslamadan 6nceki siireg, problem kurma siireci ve
kurulan problemin degerlendirilmesi gibi asamalar dikkate alinmistir. Sonug olarak, 54 maddelik bir
madde havuzu hazirlanmistir.

Hazirlanan madde havuzunun ardindan, dlgegin kapsam ve goriiniim gegerligini saglamak
amaciyla uzman goriisiine basvurulmustur. Bu dogrultuda, matematik ve fen bilimleri egitimi
alanlarinda olgek gelistirme calismalart bulunan ve daha once benzer siireglerde yer almis alti
akademisyenin goriisleri alinmistir. Bu akademisyenlerden besi matematik egitimi, biri ise fen
bilimleri egitimi alaninda uzmandir. Bu goriisler dogrultusunda, baz1 maddeler daha agik ve anlagilir
hale getirilmis, boylece 66 maddelik taslak 6l¢ek ortaya ¢ikmistir. Bu siireg, 6lgegin kapsam ve
goriiniim gegerliginin saglanmasini temin etmistir.

Taslak 6lgek, iki boliimden olusmaktadir. Ik boliim, katilimeilarin demografik bilgilerini
icermektedir. Bu boliimde yer alan bagimsiz degiskenler sunlardir: cinsiyet, boliim, sinif, akademik
ortalama, problem ¢dzme/kurma dersi alip almadig, aldiysa dersin ad. ikinci béliim ise maddelerden
olusmaktadir. Taslak 6l¢egin 7 maddesi olumsuz, diger maddeleri ise olumlu ifade edilmistir.

669



Trakya Egitim Dergisi, 16(2) 2026, 665-704

Veri Toplama Siireci

Olgek gelistirme asamasinda elde edilen veriler, iiniversitelerden alinan arastirma izinleri
dogrultusunda 2018-2019 egitim 6gretim yilinin giiz ddneminde toplanmistir. Bu veriler dort devlet
iiniversitesinin ilkogretim matematik 6gretmenligi boliimiinde egitim goren lisans 6grencilerinden
yaklagik 15-20 dakika igerisinde arastirmacilar tarafindan toplanmistur.

Verilerin Analizi

Verilerin analizi asamasinda, Oncelikle her bir soruya yonelik derecelendirmeler
puanlanmistir. Lisans 6grencilerinin katilma dereceleri, "Hicbir Zaman"dan "Her Zaman"a kadar,
yani 1'den 5'e kadar olan bir puanlama sistemine gore degerlendirilmistir. Bu puanlama, 6grencilerin
her bir maddeye ne derece katildiklarini veya o durumu ne siklikla deneyimlediklerini géstermek igin
kullanilmastir.

Verilerin analizinde SPSS 22.0 istatistik programi1 kullanilmistir. Bu program, ¢ok degiskenli
veri analizleri i¢in yaygm olarak tercih edilen giiglii bir aragtir. Olgegin verileri {izerinde yapilan
analizlerde, calisma grubuna uygulanan taslak 6lgegin verilerini analiz etmek i¢in Agimlayici Faktor
Analizi (AFA) kullanilmstir.

Faktor analizi, birgok bilim dalinda oldugu gibi egitim alaninda da kullanilan énemli bir ¢ok
degiskenli analiz teknigidir. Bu yontem, birbiriyle iliskili degiskenlerin bir araya getirilerek daha az
sayida ve iliskisiz faktor olusturulmasini saglar. Boylece, cok sayida veri seti daha az sayida faktore
indirgenerek daha anlamli ve anlagilir bir yap1 ortaya ¢ikartilir. AFA, Ozellikle bir 6lgekteki
maddelerin hangi faktorlerle iligkili oldugunu ortaya koyar ve bu faktorlerin i¢sel yapisini tanimlar
(Tekindal, 2015).

AFA ile elde edilen sonuglar, 6l¢egin gecerlik ve giivenilirligini test etmek, faktor yapisini
belirlemek ve maddelerin hangi faktorlere yiiklendigini gérmek i¢in kullanilmistir. Bu analiz, 6l¢egin
dogrulugunu artirmak ve Ol¢cek maddelerinin kapsamini iyilestirmek amaciyla 6nemli bir adim
olmustur.

BULGULAR

Gelistirilen 6lgme aracinin gegerli ve glivenilir olmasi, verimli ve dogru sonuglar elde edebilmek igin
temel sartlardan biridir. Gegerlik, bir 6l¢iim aracinin, 6lgmek istedigi 6zelligi ne kadar dogru olgtiigiinii
gosteren bir ozelliktir. Seger (2015), gecerligin giivenilirlikten 6nce geldigini belirtmistir. Cilinki bir dlgek
giivenilir olabilir, yani aym sonuclar1 tutarh sekilde verebilir, ancak bu her zaman dogru sonuglar verdigi
anlamina gelmez.

Gegerlik, ol¢iilen 6zelligin ne kadar dogru ve glivenilir bir sekilde 6l¢iildiigiinii ifade eder. Bu ¢aligma
kapsaminda Olgegin yap1 gegerligi incelenmistir. Yap1 gecerligi, bir 6lgme aracinin tasarimi sirasinda
Ongoriilen yapiy1 ne kadar dogru 6l¢tiiglinii degerlendirir. Bu analiz i¢in AFA yapilmistir.

Faktor analizi yapilmadan 6nce, Kaiser-Meyer-Olkin (KMO) ve Bartlett Testi kullanilarak verilerin
faktor analizi i¢in uygun olup olmadig1 belirlenmistir. KMO testi, 6rneklemin biiytlikliigiiniin faktor analizi igin
yeterli olup olmadigin1 gosteren bir Ol¢iittiir. KMO degeri en az 0.60 olmalidir; 0.60"n iizerindeki bir deger,
faktor analizi i¢in yeterli bir orneklem biiyiikligiinii gosterir. Bu g¢alismada, KMO degeri 0.94 olarak
bulunmus, bu da 6rneklemin faktor analizi igin yeterli oldugunu gostermektedir (Biiytikoztiirk, 2014).
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Bartlett Testi verilerin faktor analizi igin uygun olup olmadigini test eder. Bu testin p degerinin 0.05'ten
kiiciik olmas1 gerektigi ifade edilmistir, ¢iinkii bu durumda veriler faktdr analizine uygun kabul edilir.
Caligmada, Bartlett Testi’nin p degeri 0.00 olarak bulunmus, bu da verilerin faktor analizi igin anlaml
oldugunu ve dolayisiyla faktdr analizi yapmanin uygun oldugunu gostermektedir (Biiylikoztiirk, 2014).

[k yapilan faktor analizi sonucunda maddelerin 13 faktdre dagildigi gézlemlenmistir ancak bu durum
daha fazla sadelestirme gerektirdigi i¢in faktor azaltma islemine gidilmistir. Bu islemde, faktor yiikii en az
0.40 olan maddeler dikkate alinarak, bir maddenin birden fazla faktor altinda aldig1 yiik degerleri arasinda 0.10
fark olmasi gerektigi belirlenmistir. Yiik degeri farki daha kiiciik olan maddeler binisik maddeler olarak kabul
edilmistir ve bunlar analizden ¢ikarilmigtir (Seger, 2015). Bu siiregte 23, 35, 4, 11, 45, 2 numarali maddeler
binisik olduklar1 i¢in ve 7, 9, 52, 33 numarali maddeler ise faktor yiik degeri olmadigi icin ¢ikarilmistir.

Problemli maddelerin faktdr analizinden ¢ikarilmasinin ardindan faktor sayis1 dokuza diigmiistiir ancak
bu saymin yeterli olmadigi diisiiniilerek, faktor sayisinin belirlenmesi i¢in Scree Plot Grafigi incelenmistir.
Scree Plot, her bir araligin bir faktér anlamina geldigi bir gorsellestirmedir. Bu grafikteki gozlemler, 6l¢egin
ii¢ faktorlii olmasi gerektigini isaret etmistir (Cokluk vd., 2012; Tekindal, 2015). Ayrica, analizde yer alan
degiskenlerle ilgili toplam varyansin yaklasik 2/3’iiniin kapsandig: faktor sayisi, onemli faktor sayisi olarak
kabul edilmektedir (Biiyiikoztiirk, 2014).

Total Variance Explained Tablosu’na bakildiginda, birinci faktoriin varyansi %28, ikinci faktoriin
varyanst %33, ti¢lincii faktoriin varyans: %37, dordiincii faktoriin varyansi ise %40 oldugu goriilmiistiir.
Ancak, ii¢ faktorlii yapinin daha uygun oldugu anlasilmistir ¢linkii {i¢ faktor, toplam varyansin yaklasik
%57'sini kapsamaktadir ve bu da istatistiksel olarak yeterli kabul edilmistir.

Sekil 1
Scree Plot Grafigi
Yamag birikinti grafigi
-
Ozdegier 1]

Faktir sayisi

Yiksek iligki gosteren maddeleri bir araya getirmek icin yapilan Varimax Dondiirme islemi,
faktorlerin daha anlamli bir sekilde gruplanmasina yardime1 olmustur. Varimax dondiirme, faktor analizinde
daha acik ve net faktor yapilarina ulagsmay1 saglamak amaciyla kullanilir ve her bir faktoriin icerisinde yiiksek
yliklemeye sahip olan maddelerin kiimelenmesini tesvik eder (Biiytikoztiirk, 2014).

[k dondiirme islemi sonrasinda yapilan incelemeler sonucunda 61, 55, 36, 38, 59 numarali maddeler
binisik oldugu icin ve 10, 56, 1, 5, 16, 37, 17, 27, 44, 24, 3 numarali maddeler ise faktor yiik degeri olmadig1
i¢in ¢ikarilmigtir. Tekrar yapilan dondiirme isleminde de 63 ve 21 numarali maddeler binisik oldugu i¢in ve
25 numarali madde faktor yiik degeri olmadigr i¢in ¢ikarilmistir. Bu islemler, analizdeki maddelerin daha
belirgin bir sekilde gruplanmasina yardimci olmustur. Sonraki adimda yapilan dondiirme islemi sonucunda
maddeler, uygun bir sekilde faktorlere dagilmistir. Elde edilen {i¢ ana faktor su sekilde adlandirilmustir:
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Problem Kurmadaki Asamalar (PKA): Bu faktor, 65, 34, 42, 19, 57, 41, 49, 62, 60, 54, 26, 13, 20, 31,
40 ve 14 numarali maddelerden olusmustur. Bu maddeler, problem kurma siirecinin ¢esitli asamalarini temsil
ettigi i¢in bu faktdr "Problem Kurmadaki Asamalar (PKA)" olarak adlandirilmistir. Bu faktor, problem kurma
Oncesi, esnasi ve sonrast siireclerle ilgili maddeleri icerir.

Stratejiler ve Beceriler (SB): Bu faktorde, 51, 8, 22, 28, 12, 47, 53, 18, 66, 6, 29 ve 48 numarali
maddeler yer almaktadir. Bu maddeler, problem kurma siirecinde kullanilan stratejiler ve matematiksel
becerilerle ilgili oldugu i¢in bu faktdr "Stratejiler ve Beceriler (SB)" olarak adlandirilmstir.

Problem Kurarken Yapilan Degisimler (PKYD): Uciincii faktorde, 58, 43, 46, 32, 30, 39, 50, 64 ve 15
numarali maddeler bulunmaktadir. Bu maddeler, problem kurarken problem iizerinde yapilan degisikliklere
odaklandig: icin bu faktor "Problem Kurarken Yapilan Degisimler (PKYD)" olarak adlandirilmstir.

Bu faktorlerin belirlenmesi, problem kurma siirecine dair kapsamli bir anlayisa sahip olmay1

~~~~~

asamalarina, kullanilan stratejilere ve yapilan degisikliklere dair anlayislarini 6lgmeyi amaglamaktadir.

Tablo 1

Doéndiiriilmiis Bilesenler Matrisi

Maddeler Bilegenler
1 2 3

65 ,697

34 ,685

42 ,655

19 ,654

57 ,645

41 ,615

49 ,608

62 ,587

60 ,584

54 ,584

26 ,576

13 572

20 ,522

31 ,510

40 ,459

14 ,441

51 ,710
8 ,660
22 ,660
28 ,637
12 ,630
47 ,621
53 ,615
18 ,605
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Tablo 1 (Devam)

66 ,562
6 ,545
29 516
48 ,498
58 ,733
43 , 724
46 ,700
32 ,622
30 ,594
39 ,580
50 ,520
64 ,493
15 ,423

Tablo 1'in incelenmesi, AFA sonucu elde edilen dlgegin yap1 gecerligi agisindan giivenilir ve gegerli
oldugunu gostermektedir. Yapr gecerligi, Olgegin Olgmek istedigi kavramlart ne derece dogru sekilde
Olctiigiinii belirler. Yapilan analizler, 6lgegin belirlenen faktorlerle iliskili oldugunu ve hedeflenen 6zellikleri
dogru bir sekilde dl¢tiigiinii ortaya koymustur.

Olgegin giivenirligi ise, dlgme aracimin giivenilir olup olmadigini belirlemek amaciyla cesitli
yontemlerle test edilmistir. Giivenirlik, dl¢cme aracinin tutarli sonuglar verip vermedigini gosterir (Tekin,
2000). Tavsancil’a (2014) gore, bir 6l¢lim araci gilivenilir olarak kabul edilir, ¢linkii ayn1 6zellikleri tekrar
tekrar Olgtiigiinde tutarli sonuglar verir.

Bu calismada, iki yar1 gilivenirligi ve Cronbach Alpha ydntemleri kullanilarak 6l¢tim aracinin
giivenirligi degerlendirilmistir:

Iki yari giivenirliginde, elde edilen veriler iki esit parcaya ayrilir ve her iki parcanimn tutarlihi
degerlendirilir. SPSS analizi sonucu elde edilen Spearman-Brown Korelasyon Degeri r = 0.87 ve Guttman
Split-Half Degeri r = 0.87 bulunmustur. Bu sonug, dl¢egin iki yarisinin yiiksek tutarlilik gosterdigini ve
giivenilir oldugunu ortaya koymaktadir (Seger, 2015).

Cronbach Alpha yonteminde, 6lgekteki maddelerin birbirleriyle olan uyumunu gosterir. Cronbach
Alpha degeri en az 0.70 olmalidir (Seger, 2015). Yapilan analizde o = .94 bulunmus, bu da 6l¢egin i¢ tutarlik
diizeyinin oldukg¢a yiiksek oldugunu ve giivenilir oldugunu gdstermektedir.

Ayrica, 6lgegin alt faktorlerinin i¢ tutarlik giivenirlik katsayilar1 da incelenmistir. Sonuglar su sekilde
olmustur:

Problem Kurmadaki Asamalar (PKA) faktoriiniin giivenirlik katsayisi 0.90,
Stratejiler ve Beceriler (SB) faktoriiniin giivenirlik katsayis1 0.88,
Problem Kurarken Yapilan Degisimler (PKYD) faktoriiniin giivenirlik katsayis1 0.82.

Bu katsayilar, alt faktorlerin de yiiksek ic¢ tutarhiliga sahip oldugunu ve olgegin giivenilirligini
destekledigini gostermektedir.

Maddelerin ayirt ediciligine iliskin hesaplanan t-testi sonuglar1 ve madde toplam korelasyonlar1 Tablo
2’de sunulmustur.
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Tablo 2
Madde-Toplam Korelasyonu ve Bagimsiz Gruplar t-Testi Sonuglar

Maddeler Madde-toplam korelasyonu t (low 27%-up 27%)
65 ,651 13,484
34 ,595 11,499
42 ,654 14,668
19 ,646 14,090
57 ,607 13,666
41 ,652 15,084
49 ,596 13,720
62 ,610 14,943
60 ,559 13,461
54 ,594 13,765
26 ,548 12,623
13 ,603 14,275
20 ,588 14,162
31 ,482 9,851
40 ,534 12,440
14 ,494 12,738
51 ,678 14,116
8 ,554 10,328
22 ,628 12,679
28 ,620 13,549
12 ,585 12,880
47 ,626 13,707
53 ,566 11,677
18 ,554 11,474
66 ,575 13,374
6 477 10,851
29 ,591 16,194
48 ,561 14,347
58 ,652 14,893
43 ,693 15,142
46 ,619 13,456
32 ,646 15,811
30 ,620 16,359
39 ,573 13,305
50 ,576 17,252
64 ,355 6,052
15 ,498 12,941
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Tablo 2’de yapilan analizlere gore, madde-toplam korelasyonu incelenmis ve her bir maddenin
tutarlilig1 degerlendirilmistir. Madde-toplam korelasyonunun diisiik olmasi, 6l¢egin giivenilirligini olumsuz
etkileyebilecegi icin, diisilk korelasyona sahip maddelerin 6lgekten g¢ikarilmasi gerektigi ifade edilmistir
(Tavsancil, 2014). Bu calismada yapilan analiz sonucunda, madde-toplam korelasyonunun 0.35 ile 0.69

arasinda degistigi goriilmiistiir. Bu degerler, 6l¢egin maddelerinin birbirleriyle tutarli ve giivenilir oldugunu
gostermektedir.

Olgegin ayirt ediciligi de énemli bir giivenilirlik olgiitiidiir. Alt-iist grup farki analiziyle, dlgegi
olusturan maddelerin ayirt edici 6zellikleri incelenmistir. Bu islemde, 526 lisans 6grencisinin toplam puanlari
en biiyiikten en kiiglie dogru siralanmis ve en yiiksek puan alan %27'lik grup iist grup, en diisiik puan alan
%27'lik grup ise alt grup olarak belirlenmistir. Bu gruplarin her bir maddede ortalama puanlar1 arasindaki
farklar Bagimsiz Gruplar t-Testi ile test edilmistir. Sonuglar, tiim maddelerde iist grup lehine anlamh fark
oldugunu gostermistir (p = .00). Bu durum, 6l¢egin her bir maddesinin ayirt edici oldugunu ve dgrencilerin
farkl diizeylerdeki problem kurma becerilerini dogru sekilde dl¢tiigiinii gostermektedir.

Son olarak, alt faktorler arasindaki tutarlilik incelenmistir. Alt faktorler arasindaki korelasyon
katsayisi, faktorlerin birbirleriyle ne kadar tutarli oldugunu belirler. Biiyiikoztiirk’ e (2014) gore, korelasyon
katsayis1 0.70-1.00 arasinda ise yiiksek, 0.70-0.30 arasinda ise orta ve 0.30-0.00 arasinda ise diigiik diizeyde
iliski olarak agiklanmistir. Bu inceleme, her bir faktor ve toplam puan arasindaki korelasyonun yiiksek
oldugunu gostermektedir, bu da dlgegin alt faktorlerinin tutarli bir sekilde birbirini destekledigini ve dlgegin
genel olarak giivenilir oldugunu teyit etmektedir.

Sonug¢ olarak, madde-toplam korelasyonu, ayirt edicilik ve alt faktorler arasindaki korelasyon
analizleri, gelistirilen 6lgegin gecerlik ve giivenilirlik acisindan yiiksek standartlara sahip oldugunu ve lisans
Ogrencilerinin problem kurma 6zyeterlik algilarin1 dogru bir sekilde dlgebilecek bir ara¢ oldugunu ortaya
koymaktadir.

Tablo 3
PKA, SB, PKYD ve PKOAO Puanlar: Arasindaki Iligki
PKA SB PKYD PKOAO
PKA 1
SB ,669%* 1
PKYD ,666%* ,601 % 1
PKOAO 917%* ,859%* ,839%* 1

Tablo 3 incelendiginde dlgek ile her bir alt boyutu arasinda yiiksek diizeyde pozitif ve anlaml bir
korelasyon goriilmiistiir. Olgegin alt faktorlerinin birbiriyle olan korelasyonuna bakildiginda orta diizeyde
pozitif ve anlamli bir korelasyonlar1 oldugu belirlenmistir.

Olgek gelistirme calismast siirecinde takip edilen tiim adimlar ve yapilan analizler sonucunda “ii¢
faktorli” ve “37 maddelik” gegerli ve giivenilir bir problem kurma 6zyeterlik alg1 6lgegi elde edilmistir.

TARTISMA VE SONUC

Bu calismada ilk olarak, 66 maddelik bir madde havuzundan yola ¢ikilarak, uzman goriisleri ile
desteklenen bir yap1 olusturulmustur. Ardindan AFA ile gegerlik testleri gergeklestirilmis ve 6l¢egin yapisinin
saglam oldugu ortaya konmus. Cronbach Alpha degeri olan 0=0.94 ise, 6l¢egin i¢ tutarliliginin oldukca yiiksek
oldugunu ve giivenilir oldugunu gosteriyor. Bu, 6l¢egin tutarliligini ve dlgtiigii kavramlari giivenilir sekilde
yansittigini belirten dnemli bir bulgudur. Ayrica, alt faktérlerin i¢ tutarlik giivenirlik katsayilar1 da oldukca
yiliksek bulunmugtur. PKA (Problem Kurmadaki Asamalar) faktoriiniin 0.90, SB (Stratejiler ve Beceriler)
faktoriiniin 0.88 ve PKYD (Problem Kurarken Yapilan Degisimler) faktoriiniin 0.82 olarak bulunmasi, 6lgegin
her bir alt boyutunun giivenilir oldugunu ve énemli bir tutarliliga sahip oldugunu ortaya koymaktadir. Sonug
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olarak, yapilan testler ve analizler neticesinde, 37 maddeden olusan ve ii¢ faktorlii bu 6lgek, gegerli ve giivenilir
bir arag olarak elde edilmistir.

Problem kurma alaninda yapilan dlgek gelistirme calismalarina bakildiginda, Ozgen ve Bayram
(2019), ortaokul 6grencilerinin problem kurma 6zyeterliklerini belirlemek amaciyla 5 boyutlu, 24 maddelik ve
giivenilirlik katsayis1 0.85 olan gegerli bir 6l¢ek gelistirmistir. Bu 6lgegin maddeleri problem ¢6zme ile iliski,
problem kurma siirecinde karsilagilan zorluklar, problem kurmanin faydalari, 6grenme siiresinde problem
kurma ve problem kurma durumlar1 faktorleri adi altinda yer almistir. Bu ¢alismada maddeler ortaokul
Ogrencilerine yoOnelikken mevcut calismada ise lisans &grencilerinin ve Ogretmenlerin problem kurmasi
merkeze alinarak hazirlanmistir. Bir diger ¢alismada ise Kilig ve Incikab1 (2013), 6gretmenlerin problem
kurma ile ilgili 6zyeterlik inanglarini belirlemek i¢in 3 boyutlu ve 26 maddelik bir 6lgek gelistirmistir. Bu
0lcegin giivenilirlik katsayist 0.91 olarak bulunmus ve gegerli bir 6lgek elde edilmistir. Bu 6l¢egin maddeleri
ogretim yeterligi, etkili 6gretim yeterligi ve alan bilgisi yeterligi faktorleri altinda bulunmaktadir. Kili¢ ve
Incikab1’nin (2013) calismasinda faktérlerin, problem kurmanin iceriginden ziyade dgretmenlerin yeterligi ile
iligkili oldugu goriilmiistiir.

Problem kurma 6zyeterlikleri ile ilgili diger ¢calismalara bakildiginda 6lgeklerin uygulamasina yonelik
caligmalar goriilmiistiir. Deringdl (2018) calismasinda smif 6gretmenligi lisans Ogrencilerinin problem
¢ozmeye yonelik inanci ile problem kurma ozyeterlik inancini incelemistir. Bu amagla problem kurma
ozyeterlik inancim incelemek icin Kili¢ ve Incikabi’min (2013) gelistirmis oldugu Slcegi kullanmistir.
Caligmanin sonucunda problem kurmaya iliskin 6zyeterliklerinin yiiksek diizeyde oldugunu, problem kurma
Ozyeterlik inanglar1 ile problem ¢dzmeye iliskin inanglar1 arasinda orta diizeyde pozitif anlamli bir iligki
bulmustur. Unlii ve Sarpkaya Aktas (2016) tarafindan ilkogretim matematik &gretmenlerine yonelik bir
calisma yapilmistir. Calismada problem kurma oOzyeterlikleri ile problem ¢6zmeye iliskin inanglari
incelenmistir. Problem kurma ozyeterlik inancini belirlemek icin Kili¢ ve Incikabi (2013) tarafindan
gelistirilen 6l¢ek kulanilmigtir. Calismanin sonucunda problem kurma 6zyeterlik inanci ile problem ¢ézme
inanci arasinda pozitif yonde orta diizeyde bir iliski bulunmus olup 6gretmen adaylarinin problem kurma
ozyeterlik inanglarinin yiiksek oldugu goriilmiistiir. Y1§ ve Uyar (2024) tarafindan yapilan bir ¢alismada
ilkdgretim matematik 6gretmenligi boliimiindeki lisans 6grencileri ile ¢aligilmistir. Calismada problem kurma
Ozyeterligi ile matematiksel iliskilendirme Ozyeterligi arasindaki yiiriitiicii bilis becerisinin aracilik rolil
incelenmistir. Kili¢ ve Incikabi (2013) tarafindan gelistirilen 6lcek kullanilmis ve matematiksel iliskilendirme
Ozyeterliginin problem kurma 6zyeterligi iizerindeki dogrudan etkisinin istatiksel olarak anlamli oldugu
bulunmustur. Ozgen vd. (2018), ¢alismasinda matematik 6gretmenlerin problem kurma oOzyeterligi ile
matematik okuryazarhgmi incelemistir. Problem kurma &zyeterlik inanci icin Kilig ve Incikabi (2013)
tarafindan gelistirilen 6lgek kullanilmistir. Calismanin sonucunda 6gretmenlerinin matematik okuryazarligi
Ozyeterlik inanglarmnin, problem kurma O&zyeterlik inanglarimi anlamli yordadigi belirlenmistir. Ayrica
Ogretmenlerin problem kurma o6zyeterlik inanglar1 ile matematik okuryazarliklar1 arasinda anlamli ve yiiksek
diizeyde bir iligki oldugunu belirtmislerdir. Yilmaz (2022) calismasinda sinif 6gretmenligi ve ilkogretim
matematik Ogretmenligi lisans Ogrencileri ile ¢alismistir. Calismasinda kesirlerle ilgili problem kurma
becerileri, iistbiligsel farkindaliklar1 ve problem kurma o6zyeterlik inanglar1 incelenmistir. Problem kurma
ozyeterlik inanglar1 igin Kili¢ ve Incikabi (2013) tarafindan gelistirilen 6lcek kullanilmistir. Calismanin
sonucunda 6gretmen adaylarinin problem kurma 6zyeterlik inanglar1 ve farkindalik diizeyleri arasinda pozitif
yonde yiiksek diizeyde anlamli; problem kurma 6zyeterlik inanci ile problem kurma becerileri arasinda pozitif
yonde orta diizeyde anlamli bir iligki oldugunu bulmustur. Tiim bu 6lgek uygulama ¢aligmalart incelendiginde
alan yazinda aymi 6lgeklerin kullanilmasi yerine farkli problem kurma 6zyeterlik dlgeklerinin kullanilmasi
literatiire katki saglayabilir. Bu anlamda bu ¢aligmada gelistirilen bu &lgegin alanyazinda gesitlilige katki
saglamasi beklenmektedir.

Mevcut problem kurma 6zyeterlik calismasi sonucunda cesitli Onerilerde bulunulabilir. Bu 6lgek
ilkdgretim matematik 6gretmenligi lisans dgrencilerine uygulanarak gelistirilmis olabilir fakat diger lisans
boliimlerindeki 6grencilere ya da 6gretmenlere uygulanabilir sekilde hazirlanmistir. Bu nedenle farkli ¢aligma
gruplarinda kullanilabilir. Gelistirilen bu 6l¢ekle lisans 6grencilerinin ya da 6gretmenlerin problem kurma
Ozyeterlik algilar1 belirlenebilir ve bu sonuglara yonelik ¢alismalar yapilabilir. Bu ¢alismada problem kurma
Olcegi gelistirilmis olup bu 6lgek problem ¢dzme Olgekleriyle ya da baska dlgeklerle birlikte uygulanabilir.
Ileriki calismalara yonelik olarak dlgek maddeleri problem formatina déniistiiriilerek ve nitel ¢alismalarla
iligkilendirilerek yeni caligmalar yapilabilir. Bu ¢aligmada problem kurma igin genel matematik konulari
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diisiiniilerek maddeler hazirlanmistir. Bagka ¢alismalarda kesir, geometri, cebir gibi konulara 6zel maddeler
hazirlanarak spesifik problem kurma 6l¢ekleri gelistirilebilir.
Bilgi
Bu makale, Dudu Cat’m “Ilkdgretim Matematik Ogretmenligi Lisans Ogrencilerinin Problem Kurma

Ozyeterlik Algilarinin Belirlenmesi” adl yiiksek lisans tezinden ¢ikarilmistir. Bu makalenin verileri tezde de
beyan edildigi gibi 2018-2019 egitim-6gretim yilinda toplandig: icin etik kurul raporu yoktur.
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EK1
PROBLEM KURMA OZYETERLIiK ALGI OLCEGI
Demografik Bilgiler
Cinsiyet Kadm ( ) Erkek ( )
Boliim [Ikdgretim  Matematik | Ortadgretim Matematik | Sinif Ogretmenligi ()
Ogretmenligi( ) Ogretmenligi ( )
Sumf 1) 2() 30) 4() 50)
Akademik 2.00alt1 () 2.00-249( ) 250-299( ) 3.00-4.00( )
Ortalama
Problem c¢6zme/kurma | Evet ( ) Hayir ()

dersi aldiniz m? Lutfen dersin adini belirtiniz

Sevgili Ogrenciler,

sagladiginiz igin tesekkiir ederiz.

Bu calisma, problem kurma siirecindeki 6zyeterliklerinizin belirlenmesi amaci ile yapilmaktadir. Olgek
yaklasik 5-10 dakikada cevaplanmaktadir. Bilgileriniz amaci1 disinda kullanilmayacaktir. Asagida verilen
ilgili ifadelere katilma derecenizi ‘Hicbir Zaman (1)’dan ‘Her Zaman (5)’a dogru derecelendirerek

isaretleyiniz. Liitfen sadece bir segenege isaret birakiniz. Zaman ayirdiginiz ve arastirmaya katki

No Maddeler

Hicbir | Nadiren
Zaman | (2)
@

Bazen

(&)

Sik
Sik

C))

Her

zaman

©))

1 Problem kurmadan once ne tir bir problem

kuracagima karar veririm.

2 Yar1 yapilandirilmig (belli bir duruma uygun) problem

kurma stratejisini kullanarak problemler kurarim.

3 Matematik konularina uygun problemler kurarim.

4 Bagintt  bulma stratejisi  kullanilarak  ¢dziilen

problemler kurarim.

5 Bir problemin baglamini degistirerek yeni problemler
kurarim.

6 Verilen bir tabloya uygun problemler kurarim.

7 Serbest problem kurma stratejisini kullanarak

problemler kurarim.

8 Bir problemde konuyu, verileri ve kosullar

degistirerek yeni problemler kurarim.
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9 Problem kurmaya baslamadan oOnce problemde
verilenleri agiklarim.

10 Sistematik liste yapma stratejisi kullanilarak ¢oziilen
problemler kurarim.

11 Bir probleme yeni bilgi ekleyerek (genisleterek) farkl
problemler kurarim.

12 Kurdugum problemin matematik problemi olup
olmadigim belirlerim.

13 Tahmin ve kontrol stratejisi kullamlarak ¢dziilen
problemler kurarim.

14 Bir problemde verileri ve konuyu degistirmeyip
kosullar1 degistirerek yeni problemler kurarim.

15 Verilen bir matematik konusuna yonelik problemler
kurarim.

16 Kurdugum problemin karmagikligini belirlerim.

17 Canlandirma  stratejisi ~ kullanilarak ~ ¢dziilen
problemler kurarim.

18 Ogrencilerin iletisim becerilerini kullanmalarina
yonelik problemler kurarim.

19 Kurdugum problemin zorluk diizeyini belirlerim.

20 Problem kurmaya baglamadan 6nce nasil bir problem
kuracagimi planlarim.

21 Bir problemde verileri degistirmeyip kosullar1 ve
konuyu degistirerek yeni problemler kurarim.

22 Muhakeme etme stratejisi kullanilarak ¢oziilen
problemler kurarim.

23 Ogrencilerin iliskilendirme becerilerini
kullanmalarina yonelik problemler kurarim.

24 Kurdugum problemin verilenlere uygunlugunu
belirlerim.

25 Bir problemde verileri ve kosullar1 degistirmeyip
konuyu degistirerek yeni problemler kurarim.

26 Yapilandirilmis problem kurma stratejisini kullanarak
problemler kurarim.

27 Problem kurarken farkli durumlarla karsilastigimda ne

yapmam gerektigini belirlerim.
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28 Sekil /Diyagram ¢izme stratejisi kullanilarak ¢6ziilen
problemler kurarim.

29 Kurdugum problemin kazanimlara uygunlugunu
belirlerim.

30 Kurdugum problemin ¢oziimiiniin olup olmadigini
belirlerim.

31 Problem kurarken isteneni verilene c¢evirerek
problemler kurarim.

32 Kurdugum problemin smif diizeyine uygunlugunu
belirlerim.

33 Bir problemde kosullar1 degistirmeyip verileri ve
konuyu degistirerek yeni problemler kurarim.

34 Kurdugum problemin degerlendirmesini yaparim.

35 Problemi basitlestirme stratejisi kullanilarak ¢oziilen
problemler kurarim.

36 Kurdugum problemin agik ve anlagilir olup olmadigini
belirlerim.

37 Bir problemden bilgiler ¢ikararak yeni problemler

kurarim.
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Abstract: The purpose of this study is to develop a valid and reliable measurement instrument
to assess the problem posing self-efficacy perceptions of undergraduate students in elementary
mathematics education. For this purpose, the Problem Posing Self-Efficacy Perception Scale
(PPSEPS) was developed and administered to a total of 526 students from the elementary
mathematics education departments of four public universities in Turkey. Initially, a draft scale
consisting of 66 items was prepared. This draft was then examined using Exploratory Factor
Analysis (EFA) to arrive at its final form. Additionally, the reliability of the scale was evaluated
using the Cronbach’s Alpha coefficient, which was determined to be 0.94. As a result of the
EFA and reliability analyses, a 37-item, three-factor, 5-point Likert-type scale was obtained.
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INTRODUCTION

It is expected that students will be able to generalize what they have learned to different problems
(Ministry of National Education [MoNE], 2024). Accordingly, in mathematics education, the development of
problem-solving skills is emphasized (MoNE, 2024). Lesh and Zawojewski (2007) define problem solving as
the interpretation of a situation and describe it as explaining, testing, and evaluating mathematical situations.In
today’s educational context, teacher-centered approaches have largely been replaced by student-centered
constructivist approaches. This shift is reflected in many educational programs, including the Mathematics
Curriculum. When the curriculum is examined, it is seen that students are expected to explain problems in their
own words, make predictions about possible outcomes, determine appropriate solution strategies, solve real-
life problems, and generalize these strategies to different situations. Considering that a problem must exist for
problem solving to occur, it is evident that there is a close relationship between problem solving and problem
posing.

In mathematics education, not only problem solving but also problem posing plays a critical role. Cai
and Hwang (2020) define problem posing as the process of formulating a problem by considering a given
context and expressing the relationships involved. Problem posing enhances individuals’ creative thinking
skills, enabling them to view situations from different perspectives and generate alternative solutions
(Aydogdu, 2024). In modern societies, the ability to define and construct problems correctly from an early age

contributes to solving real-life issues such as those encountered in daily, professional, and social contexts
(Singer, Ellerton, & Cai, 2013).

Albert Einstein’s statement, “The formulation of a problem is often more essential than its solution,”
highlights the importance of correctly defining a problem. Problem posing requires generating new questions
and possibilities, as well as reconsidering existing problems from different perspectives, all of which involve
creative thinking processes. This process is considered a key driver of scientific progress (Einstein & Infeld,

Cite as(APA 7): Cat., D., & Ev Cimen, E. (2026). Development of the problem-posing self-efficacy perception scale. Trakya Journal of Education 16(2), 665-704.
https://doi.org/10.24315/tred.1630852

@ O | Thisisan open Access paper distributed under the terms of Conditions of the Creative Commons Attribution-NonCommercial 4.0 International License.


https://orcid.org/0009-0009-5906-8724
https://orcid.org/0000-0002-6835-6578

Trakya Journal of Education, 16(2) 2026, 665-704

1938) and is also valuable in terms of activating cognitive processes (Cai, Hwang, Jiang, & Silber, 2015).
Furthermore, problem posing provides feedback on what and how much individuals have learned (Kar, 2023).
Therefore, instructional designs should include learning domains aimed at improving problem posing skills
(Xie & Masingila, 2017).

Different strategies can be used in the problem posing process to foster students’ creative and analytical
thinking skills. These strategies are generally categorized into three types: free, semi-structured, and structured
problem posing strategies (Stoyanova & Ellerton, 1996).

In free problem posing, students are not given a specific problem. Instead, they are asked to generate
questions based on situations encountered in their daily lives, either inside or outside school. This approach
encourages students to create original and diverse problems based on their own experiences. It promotes
creativity, allows students to approach situations from multiple perspectives, and provides a more flexible
thinking environment (Stoyanova, 2003). Students are typically guided with open-ended prompts such as
“Write any problem you want,” “Create a problem,” or “Pose a problem for your friend” (Akay, 2006). This
kind of approach supports students in generating creative and original problems by drawing on their
everyday experiences or personal interests

In semi-structured problem posing, students are presented with a more defined open-ended situation.
They are expected to analyze the situation by relating their knowledge, mathematical skills, and experiences,
and then construct a problem. The problems generated in this context may include open-ended problems,
analogous problems, theoretically grounded problems, visually based problems, or word problems (Akay,
2006). This approach encourages deeper thinking and the application of mathematical knowledge. In structured
problem posing, students are given an existing problem and asked to modify certain elements to create a new
one. This may involve keeping the goal constant while changing the given data, or keeping the data constant
while altering the goal (Akay, 2006). The “What-if-not?” strategy proposed by Brown and Walter (1990) is an
example of this category. It involves altering specific features of a given problem to generate new ones.
Students begin with familiar properties, list them, and then systematically modify or negate these properties to
explore alternative possibilities (Goldenberg, 1993). This strategy promotes flexible thinking and offers
diverse solution pathways.

Another model developed to understand how students think during problem posing suggests that
students use four main processes: adding, selecting, understanding, and transforming (Christou et al., 2005;
Zehir, 2013). In the adding process, students create new problems without restrictions based on given
information. In selecting, they generate problems aligned with a specific condition or solution. In
understanding, they construct problems consistent with mathematical expressions or operations. In
transforming, they create problems using representations such as graphs, diagrams, or tables. This model aligns
with structured and semi-structured problem posing strategies and helps clarify students’ cognitive processes.

During the problem-posing process, new problems can be derived from an existing problem using
various techniques, beyond specific strategies. These techniques diversify problem-solving and creative
thinking processes, thereby enhancing students' problem-posing skills. According to Gonzales (1998), these
techniques are as follows:

Reversing the given and required elements in the problem: Developing a different approach by
reversing the current structure of the problem.

Adding or removing information from the problem: Creating a new problem by adding new data to the
problem's content or removing some of the existing data.

Creating different scenarios by changing one, two, or all three elements of the problem: the conditions,
the subject, and the data, either by holding one constant and changing the other, or by holding one constant

and changing both, or by changing all three.

Changing the context or setup of the problem: Creating a new problem by changing the context of the
problem (for example, using an example from daily life or a different topic).
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Generalizing from one or more examples: Deriving a general rule or a new problem from given
examples.

Making one or more parts of a given expression contradictory: Creating a new problem by rendering
certain parts of the original problem contradictory.

These techniques not only help students develop problem-posing skills but also enhance their
mathematical thinking abilities. However, in the problem-posing process, teachers play an important role
alongside students. It is not only important for teachers to select good problems, but also for them to be able
to create effective problems using such strategies and techniques. For teachers to succeed in the problem-
creation process, they may benefit from special training in this area. Additionally, teachers' and teacher
candidates' self-efficacy perceptions are also a factor affecting the problem-posing process.

Self-efficacy plays a critical role in terms of teachers' beliefs in their own abilities and the reflection
of these beliefs on their teaching practices. Therefore, in order for teachers to develop their problem-posing
skills, it is important both to provide educational support and to strengthen their personal self-efficacy
perceptions.

Self-efficacy refers to individuals' beliefs about their capacity to achieve specific goals and succeed in
line with those goals. According to Olson (2014), self-efficacy is an assessment made by a person regarding
their possession of the necessary abilities to achieve specific goals within a particular context. Self-efficacy,
particularly for teachers, is defined as the teacher's belief in their own teaching abilities and the way this belief
manifests itself in the positive impact on students' success. Ross (1994) defines teacher efficacy as teachers'
belief that their efforts will have a positive impact on student achievement.

Bandura (1997) states that there are four fundamental factors in the development of self-efficacy
perception:

Individual's Own Experiences: An individual's previous successes reinforce their self-efficacy belief.
While successes increase an individual's confidence in their abilities in a particular area, failures can weaken
their sense of self-efficacy, especially if a sense of competence has not fully developed. However, if failures
are viewed as learning opportunities and managed appropriately, they can also contribute to an individual's
self-efficacy.

Experiences Provided by Social Models: Social models, particularly the achievements of individuals
who share similar characteristics, play an important role in the development of self-efficacy beliefs. By
drawing inspiration from individuals with a similar background or who have faced similar challenges,
individuals can increase their confidence in their own abilities.

Verbal Persuasion: Verbal encouragement aimed at strengthening people's beliefs and boosting their
confidence in their potential is also a factor that develops self-efficacy. Positive feedback given to students or
teacher candidates instills in them confidence that they can achieve success, which helps them put in more
effort.

Psychological Factors: Mood is an important factor affecting self-efficacy perception. A positive
emotional state increases an individual's self-confidence, while a negative mood can weaken this confidence.
Reducing stress, promoting positive emotional states, and improving physical well-being can strengthen self-
efficacy perceptions.

In the field of education, various studies have been conducted to determine students', undergraduate
students', and teachers' self-efficacy perceptions. These studies are important for understanding and improving
how self-efficacy perceptions affect educational processes. Considering the factors affecting self-efficacy
perceptions, a new scale was developed to determine undergraduate students' self-efficacy regarding problem
formulation. This scale was designed as a tool to understand how undergraduate students' problem-posing
skills develop and in which areas they require further support.
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When examining scales developed regarding self-efficacy, studies are encountered that have
developed scales on topics such as mathematics self-efficacy for teachers and undergraduate students,
mathematics teaching self-efficacy, and teacher self-efficacy (Bjerke & Eriksen, 2016; Giles et al., 2016;
Ordonez-Feliciano, 2009; Perera & John, 2020). Regarding problem-solving skills, Ozgen and Bayram (2019)
developed a self-efficacy scale for middle school students and established its validity and reliability. This
scale presents a 5-factor, 24-item structure with a Cronbach's alpha internal consistency reliability coefficient
of 0.85 and a variance percentage of 45.64%. Additionally, Kili¢ and Incikab1 (2013) addressed teachers'
knowledge and skills regarding problem posing from an self-efficacy perspective and developed a 3-factor,
26-item scale with a Cronbach's alpha internal consistency reliability coefficient of 0.91. However, no study
has been found in the national literature regarding undergraduate students' problem-posing self-efficacy
perceptions. This study aims to fill this gap and contribute to the literature. The aim of this study conducted
using the developed scale was to determine undergraduate students' problem-posing self-efficacy perceptions.
By making recommendations based on these perceptions, it was aimed to increase problem-posing success and
contribute to the development of problem-posing skills.

Consequently, this study is a scale development study measuring undergraduate students' problem-
posing self-efficacy perceptions; it is expected that this study will help fill this gap in the literature and bring
a new perspective to the education system. The difference of this study from other problem-solving self-
efficacy scales is that the scale items are directly related to the problem-solving domain in terms of content.
The items are related to problem-posing strategies, the relationship between problem-posing and problem-
solving strategies, skills in problem-posing, and information about the changes made while posing problems.
By applying this scale developed in the current study in future studies, the results obtained can be compared
with those of other problem-solving self-efficacy scales to identify similar and different findings. This
comparison may yield various suggestions and contribute to the literature. Such scales can make teaching
processes more effective and enable the provision of more appropriate teaching methods to students. This
situation highlights the importance of this study.

“What are the results of the exploratory factor analysis of the Problem Posing Self-Efficacy Perception
Scale (PPSEPS)?”

METHOD
Research Design

This study aimed to develop a scale to determine the problem posing self-efficacy perceptions of
undergraduate students in elementary mathematics education. From the perspective of scale development, this
study is a survey research. Survey studies are conducted on large samples to identify participants’ interests,
opinions, attitudes, and skills regarding a particular situation or phenomenon (Biiyiikoztiirk et al., 2014).

Study Group

For the selection of the study group, a simple random sampling method, one of the probability
sampling techniques, was used. Simple random sampling is a technique in which every individual has an equal
and independent chance of being selected. This method is considered one of the most effective ways to obtain
a representative sample of a population, especially when the sample size is sufficiently large (Fraenkel &
Wallen, 2006).

The study group for the implementation of the Problem Posing Self-Efficacy Perception Scale
(PPSEPS) consisted of 526 undergraduate students from the elementary mathematics education departments
of four public universities located in the Mediterranean, Central Anatolia, and Aegean regions of Turkey.
Although it is suggested that the sample size should be 5-10 times the number of items (Seger, 2015), in this
study, a much larger number of students were reached.

The demographic distribution of the study group was as follows: 421 participants were female and 105
were male; 3 participants were first-year, 183 were second-year, 166 were third-year, and 174 were fourth-
year students. Regarding academic averages, 15 participants had a GPA of 2.00 or below, 82 participants had
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2.00-2.49, 226 participants had 2.50-2.99, and 203 participants had 3.00-4.00. Additionally, 239 participants
had taken or were taking a problem solving/posing course, whereas 287 participants had not.

Data Collection Tools and Development

A review of the literature on problem posing revealed self-efficacy scales for middle school students
(Ozgen & Bayram, 2019) and mathematics teachers (Kili¢ & Incikabi, 2013), but no scale for undergraduate
students was found. To fill this gap and contribute to the literature, the development of a relevant scale was
initiated. The scale development process was systematically followed.

First, the literature was thoroughly reviewed to determine which aspects of problem posing should be
addressed. A five-point Likert-type scale was selected to measure participants’ responses. Likert-type scales
are widely used tools for assessing the extent to which participants agree with a behavior or statement. In this
study, the response options ranged from ‘“Never (1)” to “Always (5)”. Based on this structure, an item pool
was created, taking into account pre-problem posing processes, the problem posing process itself, and the
evaluation of the posed problem. This initially resulted in a pool of 54 items.

Following this, expert opinions were sought. Six academics with experience in mathematics education
and scale development (one from the field of science education and the others from mathematics education)
reviewed the items. Based on their feedback, some items were revised for clarity and comprehensibility,
resulting in a draft scale of 66 items. This process ensured content and face validity.

The draft scale consisted of two sections. The first section collected participants’ demographic
information, including independent variables such as gender, department, year, GPA, enrollment in a problem
solving/posing course, and the course name if applicable. The second section consisted of the scale items, of
which seven were negatively worded while the rest were positively worded.

Data Collection Procedure

Data were collected during the fall semester of the 2018-2019 academic year in accordance with
research permissions obtained from the universities. The data were gathered from undergraduate students in
the elementary mathematics education departments of four public universities by the researchers, taking
approximately 15-20 minutes per student.

Data Analysis

In the data analysis process, responses to each item were scored on a 1-5 scale, with “Never” as 1 and
“Always” as 5, indicating the frequency or degree to which students experienced or agreed with each statement.

All analyses were conducted using SPSS 22.0, a widely used statistical software for multivariate data
analysis. Exploratory Factor Analysis (EFA) was performed on the draft scale data to determine the factor
structure and internal relationships among items. Factor analysis is a multivariate technique widely used in
education and other fields to reduce a large set of variables into a smaller number of factors while retaining
meaningful structure (Tekindal, 2015).

The results of the EFA were used to assess the validity and reliability of the scale, determine the factor
structure, and identify the items associated with each factor. This analysis was a critical step in enhancing the

accuracy of the scale and improving the coverage of its items.

RESULTS

The validity and reliability of a developed measurement instrument are essential prerequisites for
obtaining accurate and meaningful results. Validity refers to the extent to which a measurement tool accurately
measures the construct it is intended to measure. According to Seger (2015), validity precedes reliability, as a
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scale may produce consistent results without necessarily measuring the intended construct accurately.
Therefore, validity reflects how accurately and appropriately a construct is measured.

Within the scope of this study, the construct validity of the scale was examined. Construct validity
evaluates how well a measurement instrument reflects the theoretical structure it is designed to measure. For
this purpose, EFA was conducted. Prior to performing factor analysis, the suitability of the data was assessed
using the Kaiser-Meyer-Olkin (KMO) measure and Bartlett’s Test of Sphericity.

The KMO test indicates whether the sample size is adequate for factor analysis. A KMO value of at
least 0.60 is considered acceptable, while values above this threshold indicate sufficient sampling adequacy.
In this study, the KMO value was found to be 0.94, demonstrating that the sample size was highly adequate
for factor analysis (Biiytiikoztiirk, 2014).

Bartlett’s Test of Sphericity examines whether the data are appropriate for factor analysis. A p-value
lower than 0.05 indicates that the data are suitable for this analysis. In the present study, the p-value was found
to be 0.00, suggesting that the data were statistically significant and appropriate for factor analysis
(Biiyiikoztiirk, 2014).

The initial factor analysis revealed that the items were distributed across 13 factors. However, this
structure required further simplification; therefore, factor reduction procedures were applied. In this process,
items with factor loadings of at least 0.40 were retained, and a minimum difference of 0.10 between cross-
loadings was required. Items with smaller differences between loadings on multiple factors were considered
cross-loading (overlapping) items and were removed from the analysis (Secer, 2015).

Accordingly, items numbered 23, 35, 4, 11, 45, and 2 were removed due to cross-loading, while items
7,9, 52, and 33 were excluded due to insufficient factor loadings. After removing problematic items, the
number of factors decreased to nine. However, this number was still considered excessive, and therefore, a
Scree Plot was examined to determine the optimal number of factors.

The Scree Plot, which visualizes factor eigenvalues, indicated that a three-factor structure would be most
appropriate (Cokluk et al., 2012; Tekindal, 2015). Additionally, it is generally accepted that the number of
significant factors should explain approximately two-thirds of the total variance (Biiylikoztiirk, 2014).
According to the Total Variance Explained table, the first factor accounted for 28% of the variance, the second
for 33%, the third for 37%, and the fourth for 40%. However, the three-factor structure was deemed more
appropriate, as it explained approximately 57% of the total variance, which is considered statistically sufficient

Figure 1
Graphic of Scree Plot

Eigenvalue

111111111111111111111111111111111

Component Number

690



Dudu GAT, Emre EV CIMEN

The varimax rotation procedure, which was applied to group items with high correlations, facilitated a
more meaningful clustering of factors. Varimax rotation is commonly used in factor analysis to achieve a
clearer and more interpretable factor structure by maximizing the variance of factor loadings and encouraging
items with high loadings to cluster within the same factor (Biiyiikoztiirk, 2014).

Following the initial rotation, items numbered 61, 55, 36, 38, and 59 were removed due to cross-loading,
while items 10, 56, 1, 5, 16, 37, 17, 27, 44, 24, and 3 were excluded because they did not exhibit sufficient
factor loadings. In the subsequent rotation, items 63 and 21 were also removed due to cross-loading, and item
25 was excluded due to insufficient factor loading. These procedures contributed to a clearer and more distinct
grouping of the remaining items.

After the final rotation, the items were distributed appropriately across factors. The three main factors
obtained were labeled as follows:

Stages in Problem Posing (SPP): This factor consists of items 65, 34, 42, 19, 57, 41, 49, 62, 60, 54, 26,
13, 20, 31, 40, and 14. These items represent various stages of the problem-posing process; therefore, this
factor was labeled as “Stages in Problem Posing (SPP).” It includes items related to pre-, during-, and post-
problem-posing processes.

Strategies and Skills (SS): This factor includes items 51, 8, 22, 28, 12, 47, 53, 18, 66, 6, 29, and 48.
Since these items are associated with the strategies and mathematical skills used in the problem-posing process,
the factor was labeled “Strategies and Skills (SS).”

Changes During Problem Posing (CDPP): The third factor comprises items 58, 43, 46, 32, 30, 39, 50,
64, and 15. As these items focus on the modifications made to problems during the problem-posing process,
this factor was labeled “Changes During Problem Posing (CDPP).”

The identification of these factors provides a comprehensive understanding of the problem-posing
process. The content of the scale aims to measure students’ understanding of different stages of problem
posing, the strategies and skills they employ, and the modifications they make throughout this process.

Table 1

Varimax-Rotated Component Matrix

Items Component
1 2 3
65 ,697
34 ,685
42 ,655
19 ,654
57 ,645
41 ,615
49 ,608
62 ,587
60 ,584
54 ,584
26 ,576
13 ,572
20 ,522
31 ,510
40 ,459
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Table 1 (Continued)

14 ,441

51 , 710

8 ,660

22 ,660

28 ,637

12 ,630

47 ,621

53 ,615

18 ,605

66 ,562

6 ,545

29 516

48 ,498

58 , 733
43 , 124
46 ,700
32 ,622
30 ,594
39 ,580
50 ,520
64 ,493
15 ,423

An examination of Table 1 indicates that the scale obtained through EFA is both valid and reliable in
terms of construct validity. Construct validity refers to the extent to which a scale accurately measures the
constructs it is intended to assess. The analyses conducted revealed that the scale is meaningfully associated
with the identified factors and effectively measures the targeted constructs.

The reliability of the scale was also evaluated using several methods to determine the consistency of
the measurement instrument. Reliability refers to the extent to which a measurement tool produces consistent
results (Tekin, 2000). According to Tavsancil (2014), a measurement instrument is considered reliable if it
yields consistent results when measuring the same construct repeatedly.

In this study, the reliability of the instrument was assessed using the split-half reliability method and
Cronbach’s alpha coefficient:

In the split-half reliability method, the data are divided into two equal parts, and the consistency
between these parts is examined. The SPSS analysis yielded a Spearman—Brown correlation coefficient of r =
0.87 and a Guttman Split-Half coefficient of r = 0.87. These results indicate a high level of consistency between
the two halves of the scale, demonstrating that the instrument is reliable (Secer, 2015).

Cronbach’s alpha measures the internal consistency of the items within a scale. A Cronbach’s alpha
value of at least 0.70 is generally considered acceptable (Seger, 2015). In this study, the alpha coefficient was
found to be o = .94, indicating a very high level of internal consistency and overall reliability. Additionally,
the internal consistency reliability coefficients of the subscales were examined. The results are as follows:

The reliability coefficient of the Stages in Problem Posing (SPP) factor was 0.90.
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The reliability coefficient of the Strategies and Skills (SS) factor was 0.88.
The reliability coefficient of the Changes During Problem Posing (CDPP) factor was 0.82.

These coefficients indicate that the subscales also possess high internal consistency and further support
the reliability of the overall scale.

The t-test results related to item discrimination and the item—total correlations are presented in Table
2.

Table 2

Results of Item—Total Correlation and Independent Samples t-Tests

Items Item-total Correlation t (low 27%-up 27%)
65 ,651 13,484
34 ,595 11,499
42 ,654 14,668
19 ,646 14,090
57 ,607 13,666
41 ,652 15,084
49 ,596 13,720
62 ,610 14,943
60 ,559 13,461
54 ,594 13,765
26 ,548 12,623
13 ,603 14,275
20 ,588 14,162
31 ,482 9,851
40 ,534 12,440
14 ,494 12,738
51 ,678 14,116
8 ,554 10,328
22 ,628 12,679
28 ,620 13,549
12 ,585 12,880
47 ,626 13,707
53 ,566 11,677
18 ,554 11,474
66 ,575 13,374
6 477 10,851
29 ,591 16,194
48 ,561 14,347
58 ,652 14,893
43 ,693 15,142
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Table 2 (Continued)

46 ,619 13,456
32 ,646 15,811
30 ,620 16,359
39 ,573 13,305
50 ,576 17,252
64 ,355 6,052

15 ,498 12,941

According to the analyses presented in Table 2, item—total correlations were examined to evaluate the
consistency of each item. Low item—total correlations may negatively affect the reliability of a scale; therefore,
items with low correlations are generally recommended to be removed (Tavsancil, 2014). In this study, the
item—total correlation coefficients ranged between 0.35 and 0.69. These values indicate that the items of the
scale are consistent with one another and demonstrate satisfactory reliability.

Item discrimination is another important indicator of reliability. The discriminative power of the items
was examined through upper—lower group comparisons. In this procedure, the total scores of 526
undergraduate students were ranked from highest to lowest. The top 27% constituted the upper group, while
the bottom 27% formed the lower group. The differences between the mean scores of these groups for each
item were tested using an independent samples t-test. The results showed a statistically significant difference
in favor of the upper group across all items (p = .00). This finding indicates that each item in the scale is
discriminative and effectively differentiates between students with varying levels of problem-posing skills.

Finally, the consistency among the subfactors was examined. The correlation coefficients between
subfactors indicate the extent to which the factors are related to each other. According to Biiylikoztiirk (2014),
correlation coefficients between 0.70 and 1.00 indicate a high level of relationship, between 0.30 and 0.70
indicate a moderate level, and between 0.00 and 0.30 indicate a low level of relationship. The analysis revealed
that the correlations between each subfactor and the total score were high, indicating that the subfactors
consistently support one another and confirming the overall reliability of the scale.

In conclusion, the analyses of item—total correlations, item discrimination, and inter-factor correlations
demonstrate that the developed scale meets high standards in terms of validity and reliability, and is a robust
instrument for accurately measuring undergraduate students’ self-efficacy perceptions regarding problem
posing.

Table 3
Correlations Among SPP, SS, CDPP, and PPSEPS Scores

SPP SS CDPP PPSEPS
SPP 1
SS ,669%* 1
CDPP ,666%* ,601%** 1
PPSEPS 917%* ,859%* ,839%* 1

An examination of Table 3 reveals a high, positive, and statistically significant correlation between the
overall scale and each of its subdimensions. Furthermore, the correlations among the subfactors were found to
be moderate, positive, and statistically significant.
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As a result of all the procedures followed and analyses conducted throughout the scale development
process, a valid and reliable “three-factor” and “37-item” Problem-Posing Self-Efficacy Perception Scale was
developed.

DISCUSSION AND CONCLUSION

In this study, a scale structure was initially developed based on a pool of 66 items, supported by expert
opinions. Subsequently, validity tests were conducted using EFA, which confirmed the robustness of the scale
structure. The Cronbach’s alpha coefficient of a = 0.94 indicates very high internal consistency, demonstrating
that the scale reliably and consistently measures the intended construct. Additionally, the internal consistency
reliability coefficients of the sub-factors were also found to be high: 0.90 for Stages in Problem Posing (SPP),
0.88 for Strategies and Skills (SS), and 0.82 for Changes During Problem Posing (CDPP). These results
indicate that each sub-dimension of the scale is reliable and exhibits substantial consistency. As a result of
these analyses, a three-factor scale comprising 37 items was obtained as a valid and reliable instrument.

When examining previous scale development studies in the domain of problem posing, Ozgen and
Bayram (2019) developed a valid 24-item, five-dimensional scale to determine the problem posing self-
efficacy of middle school students, with a reliability coefficient of 0.85. The items in that scale were organized
under the dimensions of problem-solving relevance, difficulties encountered in problem posing, benefits of
problem posing, problem posing during learning time, and problem posing situations. While their scale focused
on middle school students, the present study centers on undergraduate students and prospective teachers.
Similarly, Kili¢ and Incikab1 (2013) developed a 26-item, three-dimensional scale to assess teachers’ self-
efficacy beliefs related to problem posing, with a reliability coefficient of 0.91. Their scale included
dimensions such as instructional competency, effective teaching competency, and content knowledge
competency. It was noted that these factors were more related to teachers’ competencies than to the content of
problem posing itself.

Other studies have examined the application of problem posing self-efficacy scales. For instance,
Deringol (2018) investigated classroom teaching undergraduates’ beliefs in problem-solving and problem
posing self-efficacy using the scale developed by Kilig and Incikabi (2013). The results indicated high self-
efficacy in problem posing and a moderate positive correlation between problem posing self-efficacy and
problem-solving beliefs. Unlii and Sarpkaya Aktas (2016) examined elementary mathematics teachers’
problem posing self-efficacy and problem-solving beliefs, finding a moderate positive relationship and high
levels of self-efficacy in problem posing among teacher candidates. Y1g and Uyar (2024) conducted a study
with undergraduate students in the elementary mathematics teaching program, investigating the mediating role
of executive function skills on the relationship between mathematical relational self-efficacy and problem
posing self-efficacy. Using Kili¢ and Incikabi’s (2013) scale, they found a statistically significant direct effect
of mathematical relational self-efficacy on problem posing self-efficacy. Ozgen et al. (2018) examined the
relationship between mathematics teachers’ problem posing self-efficacy and mathematics literacy, reporting
a significant predictive effect of mathematics literacy self-efficacy on problem posing self-efficacy and a
strong positive correlation between the two constructs. Yilmaz (2022) investigated problem posing skills,
metacognitive awareness, and problem posing self-efficacy among classroom and elementary mathematics
teaching undergraduates. The study revealed a strong positive correlation between problem posing self-
efficacy and metacognitive awareness, and a moderate positive correlation between self-efficacy and problem
posing skills. Considering these prior applications, the use of different problem posing self-efficacy scales,
rather than repeated use of the same scale, can enrich the literature. In this context, the scale developed in the
present study is expected to contribute to diversity in the literature.

Several recommendations can be made based on the current problem posing self-efficacy study.
Although the scale was developed specifically for undergraduate students in elementary mathematics teaching,
it can be adapted for students in other undergraduate programs or for teachers. Using this scale, researchers
can assess problem posing self-efficacy perceptions among undergraduates or teachers and conduct related
studies. The developed scale can be used in conjunction with problem-solving scales or other measurement
instruments. For future studies, items can be converted into problem formats and linked with qualitative
approaches. Additionally, while this study prepared items based on general mathematics topics, future research
can develop specific problem posing scales targeting topics such as fractions, geometry, or algebra
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Note: This article is derived from the master's thesis of Dudu Cat, entitled “An Examination of
Elementary Mathematics Teaching Undergraduate Students’ Problem Posing Self-Efficacy Perceptions.” As
the data for this article were collected during the 2018-2019 academic year, as reported in the thesis, no ethics
committee approval was obtained.
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APPENDIX 1.

PROBLEM-POSING SELF-EFFICACY PERCEPTION SCALE

Demographic Information

course on problem

solving/posing?

If yes, please specify the course

Gender Female () Male ()
Department Elementary Secondary Mathematics | Primary School Teaching ( )
Mathematics Education ( )
Education ( )
Year of [ 1()|[2( ) 3() 4() 5(0)
study
GPA Below 2.00-2.49(]250-2.99( ) 3.00-4.00( )
2000 ) |)
Have you taken a | Yes( ) No( )

Dear Students,

Thank you for your time and contribution.

This study aims to determine your self-efficacy perceptions regarding the problem-posing process. The scale
takes approximately 5—10 minutes to complete. Your responses will be used solely for research purposes

and will remain confidential. Please indicate your level of agreement with each statement by selecting one

option ranging from “Never (1)” to “Always (5)”. Kindly mark only one option for each item.

No

Items

Never (1)

Rarely
()

Often
“4)

Sometimes

Q) ©))

I decide what type
problem I will pose before

starting.

of

I pose problems using semi-
structured  (context-based)

problem-posing strategies.

I pose problems appropriate

to mathematical topics.
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Always
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4

I pose problems that can be
solved using pattern-finding

strategies.

I create new problems by
changing the context of an

existing problem.

I pose problems appropriate

to a given table.

I pose problems using free

problem-posing strategies.

I create new problems by
changing the topic, data, and

conditions.

Before starting, I explain the
given information in the

problem.

10

I pose problems that can be
solved wusing systematic

listing strategies.

11

I create new problems by
adding new information to

an existing one.

12

I determine whether the
problem I posed is a

mathematical problem.

13

I pose problems that can be
solved wusing guess-and-

check strategies.

14

I create new problems by
changing conditions without

changing the data and topic.

15

I pose problems related to a

given mathematical topic.
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16

I determine the complexity

of the problem I posed.

17

I pose problems that can be
solved using visualization

strategies.

18

I pose problems that require
students to use

communication skills.

19

I determine the difficulty
level of the problem I posed.

20

I plan what kind of problem

I will pose before starting.

21

I create new problems by
changing conditions and
topic without changing the
data.

22

I pose problems that can be
solved using reasoning

strategies.

23

I pose problems that require
students to use relational

thinking skills.

24

I determine whether the
problem I  posed is
appropriate for the given

information.

25

I create new problems by

changing only the topic.

26

I pose problems using
structured  problem-posing

strategies.

27

I determine what to do when

1 encounter different
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situations ~ while  posing

problems.

28

I pose problems that can be
solved using

drawing/diagram strategies.

29

I determine whether the
problem I posed aligns with

learning objectives.

30

I determine whether the
problem I posed has a valid

solution.

31

I pose problems by
transforming the required
information into  given

information.

32

I determine whether the
problem I  posed s
appropriate for the grade

level.

33

I create new problems by
changing data and topic
without changing

conditions.

34

I evaluate the problem I

posed.

35

I pose problems that can be
solved using simplification

strategies.

36

I determine whether the
problem I posed is clear and

understandable.

37

I create new problems by
removing information from

an existing problem.
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