fﬁw% Trakya Egitim Dergisi

ISSN: 2630-6301 Vol. 15, No. 1, 83-111, 2025
Yayimet: Trakya Universitesi DOI: 10.24315/tred. 1422025

Arastirma Makalesi

Ogretmenlerin Matematik Ogretme Motivasyonu Olcegi: Gegerlik ve Giivenirlik Calismasi

Ergiin Yurtbakan'® Oz.et:. Calisma, 6gretmenlerin matematik dgretme motivasypnlanm belirlemeye yonelik 6lgek
gelistirmek amaciyla yapilmistir. Calismada tarama deseninden faydalanilmistir. Calismaya,
WUsak  Universitesi, Smf Egitimi olgiit 6rnekleme yolu ile Tiirkiye nin I¢ Anadolu bolgesi’nde devlet okullarinda gérev yapmakta
Anabilim Dali, Usak, Tiirkiye olan 327 ogretmen (sinif dgretmeni, ilkogretim ve ortadgretim matematik 6gretmeni) dahil
edilmistir. Madde havuzu, uzman goriisii ve pilot uygulama basamaklarindan gecen 6lgegin
gecerlik ve giivenirlik analizleri yapilmistir. Gegerlilik analizinde 6nce agimlayici faktdr analizi
yapilmistir. Analiz sonucunda; istek, endise ve 6zveri olarak adlandirilan {i¢ boyutun varyansin
yaklasik %41’ini agikladigi tespit edilmistir. Olgegin Kaiser-Meyer-Olkin (KMO) testi sonucu
“Sorumlu Yazar ,862; Bartlett testi degeri x>=3072,208; sd=378, p=.000 bulunmustur. Daha sonra dogrulayict
faktor analizi yapilarak RMSEA degerinin .044, CMIN/DF:1.485, GFI:.925, CFI:.963 ve
NFI:.897 degerlerinin kabul edilebilir diizeyde oldugu belirlenmistir. Giivenilirlik analizi igin
yapilan Cronbach’s Alpha katsayisi hesaplamasi sonrasinda iyi derecede giivenilir oldugu
(0=.85) ortaya ¢ikmistir. Analizler sonucunda ii¢ faktérde toplam 19 soruluk gegerli ve giivenilir
bir dlgek elde edilmistir. Elde edilen sonuglar 1s1ginda egitimci ve arastirmacilara Oneriler
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GIRIS

Matematik Ogretimi, ilkokullarda simif 6gretmenleri, ortaokul ve liselerde matematik &gretmenleri
tarafindan yiiriitiilmektedir. Ogretmenlerin matematik 6gretimini etkili ve verimli yiiriitebilmeleri, 6grencilerin
matematik basarilarini artirabilmeleri ve 6grencilerinin matematik dersine karst olumlu duygular beslemelerini
saglayabilmeleri i¢in sahip olmalar1 gereken yeterlilikler bulunmaktadir. Alan bilgisi, icerik bilgisi ve
pedagojik alan bilgisi 6gretmenlerin sahip olmasi gereken yeterlilikler arasinda yer almaktadir (Shulman,
1986). Bunun yaninda Ogretmenlerin davraniglarinin, inanglarinin, kisiliklerinin 6grencilerin akademik
performanslarinda 6nemli rol oynamasi (Muijs & Reynolds, 2002) &gretmenlerde bulunmasi gereken
yeterliliklerden sayilabilir. Ogrencilerin akademik basarilarinin ve yeteneklerinin gelisiminin yaninda,
caligmalarm yiiriitiirken heyecanlanmalarinda 6gretmen motivasyonunun 6nemli rol oynamasi (Atkinson,
2000) da 6gretmende bulunmasi gereken dnemli 6zelliklerden sayilabilir.

Ogretme motivasyonu; dgretmenin egitim yasamindaki edindigi bilgilerin ise yararliligim gdrme
arzusundan, meslegine verdigi degerden, 6gretimi hakkinda etrafindan gordiigii takdirden dolay1 6gretmek icin
kendisini siirekli harekete gegiren gii¢ olarak tanimlanabilir. Ogretme motivasyonunun; icsel, dissal ve 6zgeci
(6zveri) motivasyon olmak iizere ii¢ farkl tiirii bulunmaktadir. Ozgeci motivasyonda, 6gretmen meslegini
onemli ve degerli bir is olarak gormekte ve cocuklara yardim etme arzusunda bulunmaktadir. Igsel
motivasyonda, dgretmen kendi uzmanlik alanini kullanarak konular hakkinda bilgiler vermektedir. Digsal
motivasyonda ise 6gretmen meslegin maasi ve uzun tatilini dikkate almaktadir (Kyriacou & Coulthard, 2000).
Ogrencilerin derse kars ilgili olmasi, okul kurallarina uymasi, derse hazirhikli gelmesi, sorumluluk sahibi
olmasi gibi 6grenci davranislar1 6gretmenlerin digsal motivasyonlarimi desteklemektedir (Unsal & Goriicii,
2023). Bunun yaninda 6gretmenin yaptig1 ¢aligmalar1 6grenci velilerinin ve okul yoneticilerinin takdir etmesi
de 6gretmenlerin digsal motivasyonlarmi artirabilir. Ogretmenlerin kendi basarilarini artirmak igin alanlari ile
ilgili calismalar1 takip etmeleri, derslerde Ogrencilerin basarilarini artirmak igin farkli yontem ve teknik
arayisina girmeleri ve bunlarin sonucunda istedikleri bagariya ulagmalar1 ise igsel motivasyonlarinin giiciini
gostermektedir. Ogretmenlerin  siniflarinda  matematik 6grenme  giigliigii yasayan ya da matematik
o0grenme giigliikleri ya da matematik 6grenmeye karsi besledikleri olumsuz duygular1 yenmelelerine yardime1
olurken 6gretmenlerin gosterdikleri gayretler ise 6zgeci motivasyonunlarinin derecesini géstermektedir.
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Ogretmenlerin matematik dgretme motivasyonlari olumsuz da etkilenebilmektedir. Ogrencilerin dersi
islerine yaramayacak diisilincesi ile gereksiz gormeleri, sadece yerlestirme sinavlarinda basarili olmak icin
matematik dersinin gerekli oldugunu diisiinmeleri, derslere hazirlikli gelmemeleri, matematik dilini anlama
gayreti goOstermemeleri Ogretmenlerin matematik Ogretme motivasyonlarint diigliren gibi 6grenciden
kaynaklanan nedenlerdir (Civelek, Meder, Tiizen & Aycan, 2003). Buna ek olarak 6gretmenlerin siniflarinda
bulunan kaynastirma ogrencilerini derse dahil etmede yasadiklari zorluklar (Kus ve Gokbulut, 2021),
siniflarinda matematik korkusu ve kaygisi yasayan ya da matematik motivasyon ve tutumlar diisiik olan
ogrencilerin bulunmas1 (Basar & Cihangir-Dogan, 2020; Isik & Es, 2019; Yenilmez & Midilli, 2006;
Yurtbakan & Aydogdu-iskenderoglu, 2020) da 6gretmenlerin matematik dgretme motivasyonlarini olumsuz
etkileyen nedenlerden sayilabilir.

Ogretmenlerin matematik 6gretme motivasyonlarmi dgrenci kaynakl etkenlerin yaninda kendi duyussal
ve psikolojik dzelliklerinin de etkiledigi goriilmektedir. Ogretmenlerin matematik dgretme 6z yeterlikleri,
ilgileri ve kaygilar1 matematik 6gretme motivasyonlarini etkilemektedir (Karaman & Cil, 2021; Lazarides &
Schiefele, 2021b; Zee & Koomen, 2016). Ogretmen dzyeterliligi; 6gretmenin egitim hedeflerine varmak igin
planlama, etkinlik hazirlama, diizenleme gibi konularda sahip oldugu yetenegi hakkindaki inanci ve kendi
becerileri ile 6grencide istenen sonuglara ulastirabilmesine iliskin yargisidir (Skaalvik & Skaalvik, 2010;
Tschannen-Moran & Woolfolk Hoy, 2001). Ogretmenlerin 6z yeterlik inanglarmi artirabilmeleri icin hizmet
oncesinde egitim gordiikleri fakiiltelerde, hizmet sonrasinda ise hizmet i¢i egitimlerle matematik 6gretimlerini
gelistirmeleri gerekmektedir. Ogretmenlerin gerek hizmet dncesi gerekse hizmet sonras1 matematik 6gretimi
iizerine aldiklar1 egitimlerin uygulama siirecinde igse yaradigini gérmeleri ve cevrelerinden Ogretimleri
hakkinda olumlu déniitler almalari matematik 6gretme motivasyonlarini artirabilir. Ancak hizmet 6ncesinde
kendini yeterli gorecek diizeyde matematik Ogretimi egitimi alamayan, hizmet sonrasinda hizmet igi
egitimlerle yetersizliklerini desteklemeyen Ogretmenler, matematik Ogretimi sirasinda nasil Ggretecegim
endisesi, kaygisi yasayabilir. Ogretmenlerin matematik 6gretimi konusunda 6grencilerinden ve dgrencilerin
ailelerinden olumsuz doniitler almalari, matematik 6gretimi yapacagi zaman huzursuzluk yasamalarina,
matematik dersinin baslamasini istememelerine dersin hemen bitmesini istemelerine, siirekli saati kontrol
etmelerine, matematik 6gretimi yapmaktan sikilmalarina ve 6gretimden keyif almamalarina neden olabilir. Bu
nedenler 6gretmenlerin matematik kaygisina sahip oldugunu gostermektedir (Giirbiiz & Yildirim, 2016).
Matematik 6gretme kaygisi, matematik 6gretimi yapan 6gretmen branglarina gore farklilik gostermektedir.
Matematik 6gretmenleri, sinif dgretmenlerine gore daha ¢ok matematik Ogretme kaygisi yasarken smif
Ogretmenleri, matematik 6gretmenlerine gére matematige karsi daha ¢ok kaygi duymaktadir (Karaman & Cil,
2021). Bu baglamda 6gretmenlerin matematik dgretim kaygisi1 yasamalari; alanlar ile ilgili yeterli bilgiye
sahip olmamalarindan, ge¢cmisteki Ogretim deneyimlerinin olumsuz sonuglanmasindan, meslek hayati
oncesinde aldiklar1 yontem-teknik bilgilerinin meslege baglamalarindan sonra degismesinden ve 6grencilerden
olumsuz doniitler almalarindan kaynaklanmaktadir (Gardner & Leak, 1994; McMinn, 2018). Bu nedenle de
derslerinde yenilik¢i yaklagimlar yerine geleneksel dgretim yontem ve teknikleri kullanmaktadirlar (Uldas,
2005). Oysa ki 6grenciye hem model olma hem de 6grenciye rehberlik etme agisindan en biiyiik sorumlulugun
egitimin biitiin kademelerinde 6gretmende oldugu bilinmektedir (Gitlin vd., 1999). Ogretmenin sahip oldugu
O0gretme motivasyonu sayesinde, Ogrencilerin matematik dersi motivasyonlar1 artirilabilir. Bu nedenle
Ogretmenlerin meslek hayatlarina basladiklar1 zamana kadar aldiklar1 egitimle yetinmemeleri kendilerini
siirekli yenilemeleri gerekmektedir.

Ogretmenlerin  6gretmenlik Kariyerlerini gelistirerek devam ettirebilmelerinde icsel ve &dzgeci
motivasyon 6nemli rol oynamaktadir (Shak, 2022). Ogretmenler icsel ve dzgeci motivasyonlar1 sayesinde;
Ogrencilerinin matematik derslerinde yasadiklar biligsel, duyussal ve psikolojik olumsuzluklar konusunda
desteklemeleri, bildiklerini hem &grencileri hem &grencilerinin aileleri hem de meslektaglar ile paylasma
gayreti icinde olmalar kendilerini siirekli gelistirme gayretine girmektedir. Hatta igsel ve 0Ozgeci
motivasyonlar1 sayesinde matematik 6gretimi yaparken Ogrencilerinin derse aktif katilimini saglamakta,
matematik kavramlarm O6grenmeleri kolaylagtirmakta, dersleri materyaller kullanarak somutlastirmakta,
ogrencilerin 6grendiklerinin kalicilastirmakta, dersin keyifli gegmesi i¢in eglenceli hale getirmekte, derse kargi
olumlu duygular beslemelerini saglamakta ve derslerini bilgi iletisim teknolojileri, oyunla 6gretim, drama,
etkilesimli okuma gibi yontemler kullanarak islemektedir (Ergiil & Ersen, 2023; Gainsburg, 2008; Sarier,
2020; Yazlk, 2019; Yildiz & Adigiizel, 2021; Yurtbakan & Aydogdu-iskenderoglu, 2020; Yurtbakan,
Aydogdu-Iskenderoglu & Sesli, 2016).
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Ogretmen motivasyonu, egitim kalitesinin gelismesinde énem tasimaktadir (Hung, 2020). Alanyazin
incelendiginde; 6gretmenlerin fen bilimleri, Tiirk¢e, sosyal bilgiler, hayat bilgisi gibi derslerin 6gretim
motivasyonlarmi dlgmeye yarayan herhangi bir dlgegin gelistirilmedigi sadece Sarikaya, Ozgél ve Yilar,
(2017) tarafindan “Hayat Bilgisi Ogretimi Tutum Olgegi’nin gelistirildigi goriilmektedir. Ancak farkli egitim
kademelerindeki 6grencilerin matematik motivasyon, tutum, kaygi ve 6z yeterliklerini belirlemeye yonelik
Olcek gelistirme ¢aligmalarina rastlanilmaktadir (Akgakin, 2018; Balantekin & Oksal, 2014; Deniz & Kog,
2020; Githua & Mwangi, 2003; Kesici, 2018; Mersin & Durmus, 2020; Orosco, 2016; Panasuk & Horton,
2013; Sar1, 2014; Yildirim & Giirbiiz, 2017). Ogretmenlerin matematik dgretim motivasyonlarmi belirlemeye
yarayacak Olcegin gelistirilmemis olmasi calismay1 gerekli kilmaktadir. Bunun yaninda dgretmenlerin derse
kars1 besledikleri olumsuz duygular ve sergiledikleri olumsuz davraniglar, 6grencilerin derste ellerinden
gelenin en iyisini yapma motivasyonlarmin diisiirmesine neden olmaktadir (Gorham & Christophel, 1992).
Calismada gelistirilecek Olcek ile 6grencilerin matematik basarilar1 ve derse karsi besledikleri duygularda
onemli rol oynayan 6gretmenlerin matematik 6gretme motivasyonlarinin belirlenmesi ve ulagilabilecek
olumsuz sonuglarda erken onlem alinabilmesi, gelistirmeye yonelik adimlar atilabilmesi agisindan énem arz
etmektedir. Bu baglamda calismada Ogretmenlerin matematik O6gretme motivasyonlarmi belirlemeye
yarayacak gecerli ve giivenilir bir 6l¢ek gelistirmek amaglanmaktadir

YONTEM

Arastirmanin Deseni

Ogretmenlerin matematik 6gretim motivasyonlarini belirlemeye yonelik dlgek gelistirilirken tarama
desenine bagvurulmustur. Tarama deseni, ¢ok fazla sayida elemandan olusan bir evrende evren hakkinda genel
bir yargiya varmak gayesiyle evrenin biitlinii veya evrenden alinacak bir grup, 6rnek veya drneklem {lizerinde
yapilan tarama diizenlemeleridir (Karasar, 2012). Calismada da 6grencilere matematik 6gretimi yapan sinif,
ilkdgretim ve ortadgretim matematik Ogretmenlerinin matematik O0gretme motivasyonlarini belirlemeye
yonelik 6l¢ek gelistirmek amaclandigi i¢in tarama desenine bagvurulmustur.

Calisma Grubu / Evren - Orneklem

Calismaya 6l¢iit 6rnekleme yolu ile Yozgat ilinde gérev yapmakta olan toplam 327 6gretmen (sinif,
ilkdgretim ve ortadgretim matematik 6gretmeni) dahil edilmistir. Olgilit 6rnekleme, arastirmaci tarafindan
belirlenmis olan ve belirli kriterleri karsilayan kisi, olgu, durum ve kaynaklar aragtirmaya dahil edilmektedir
(Baltaci, 2018). Caligmadaki veriler, kriter olarak matematik 6gretimi yapan 6gretmenlerden toplanmistir.

Ogretmenlere ait bilgiler Tablo 1°de gdsterilmistir.

Tablo 1

Ogretmenlerin Demografik Bilgileri

Ozellikler Degiskenler f %
Cinsiyet Kadin 186 56.9
Erkek 141 43.1
Brans Sinif 6gretmeni 168 514
Ilk6gretim matematik 115 35.1
Ortadgretim matematik 44 13.5
Mezuniyet durumu Lisans 254 77.7
Yiiksek Lisans 68 20.8
Doktora 5 1.5
Ogretmenlik Kariyer Basamag  Kariyeri yok 115 35.1
Uzman 0gretmen 201 61.5
BasOgretmen 11 3.4
Hizmet Yili 0-10 y1l 108 33.1
11-20 y1l 145 44.4
21-30 y1l 74 22.5

Calismaya katilan 6gretmenlerin yarisindan fazlasi kadin (%56.9) ve siif 6gretmenidir (%51.4).
Ogretmenlerin dortte {iciinden fazlasi lisans mezunu (%77.7) ve 0-20 yillik mesleki deneyime sahip oldugu,
yarisindan fazlasinin ise uzman 6gretmen (%61.5) oldugu goriilmektedir.
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Olgegin faktdr yapisini incelemek igin en az yazilan madde sayisinin 5 kat1 kadar drneklem biiyiikliigiine
ulasilmas1 gerekmektedir (Biiyiikoztiirk, 2007). Kass ve Tinsley (1979) ise 6rneklem sayisinin 300’{in iizerinde
olmasinin madde sayisina baklimaksizin istendik sonuc¢lara ulagsmada etkili olabilecegini, altinda oldugunda
ise yazilan madde sayisinin 5-10 kat1 araliginda olmasi gerektigini ifade etmektedir. Field (2009) ise ulasilan
orneklem sayisinin 300 kisi olmasinin iyi, 500 kisi olmasinin ¢ok iyi, 1000 kisi olmasinin ise miikemmel
oldugunu belirtmektedir. Bu anlamda c¢alismada ulagilan 327 kisi, Orneklem sayisinin iyi oldugunu
gostermektedir.

Veri Toplama Araclarn

Veriler, 2023-2024 egitim-6gretim yilinin birinci déneminin aralik ayinda toplanmistir. Literatiirde
Olcek gelistirme caligmalari; madde havuzu olusturma, yazilan maddeler hakkinda uzman goriisii alma, pilot
uygulama ve gegerlik ve giivenirlik analizleri yapma asamalarindan gegmektedir (Bozdogan & Oztiirk, 2008;
Bozdogan, 2009; Kline, 2011). Olgek icin madde havuzu olusturulurken oncelikle matematik dgretimi,
matematik motivasyonu ile ilgili calismalar gdzden gecirilmistir. Daha sonra dgrencilere yonelik gelistirilen
matematik motivasyon Olgekleri, 6gretmen ve 6gretmen adaylarina yonelik gelistirilen matematik 6gretme
tutumu, 6z yeterligi ve kaygisi 6lgekleri incelenmistir (Akgakin, 2018; Balantekin & Oksal, 2014; Deniz &
Kog, 2020; Kesici, 2018; Mersin & Durmus, 2021; Panasuk & Horton, 2013; Sari, 2014; Yildirim & Giirbiiz,
2017). Incelenen motivasyon dlgeklerinin 4°lii likert (her zaman: 4, cogu zaman:3, nadiren:2, hi¢bir zaman:1)
tarzda hazirlanmasi nedeni ile 6lgek 4°1ii likert tarzda hazirlanmistir. Madde havuzunda bulunan 39 madde
temel egitimde gorev yapmakta olan iki matematik egitimi alan uzmani akademisyenin ve doktorasini temel
egitim matematik alaninda yapmig ayn1 zamanda egitim bilimleri 6l¢gme degerlendirme alaninda doktora tez
asamasinda olan bir akademisyenin goriisiine sunulmustur. Uzmanlarin bilgi iletisim teknolojileri kullanimina
yonelik sorunun da olmasi gerektigi tavsiyesi lizerine bilgi iletisim teknolojilerinin kullanimu ile ilgili ti¢ soru
eklendikten sonra sorular bes ilkogretim, bes ortadgretim matematik 6gretmenine ve bes sinif 6gretmenine
pilot olarak uygulanmistir. Ogretmenlere pilot olarak uygulanan 6lgek, ii¢ faktor olacak sekilde hazirlanmus
olup toplam 42 sorudan olugsmaktadir.

Veri Toplama Siireci

Yapilan bu ¢aligmada arastirma etigi ilkeleri gozetilmis olup gerekli etik kurul izinleri alinmistir. Etik
kurul izni kapsaminda; Yozgat Bozok Universitesi Sosyal ve Beseri Bilimler Etik Kurulu, 23.11.2023 tarih ve
08/32 sayili belge ile alinmistir. Internet ortamina aktarilan dlcek, okul miidiirleri tarafindan sosyal aglar
araciligl ile 6gretmen gruplar ile paylasilmis ve sadece matematik ve sinif 6gretmenlerinin doldurulmasi
gerektigi yoniinde uyar1 yazis1 yazilmistir. Ogretmenlerin birden fazla doldurmalarmin &niine gegmek igin
cevaplamalar bir ile sinirlandirilmigtir.

Verilerin Analizi

Olgegin gegerligini belirlemek igin éncelikle SPSS 21.0 istatistik programi aracilig1 ile agimlayici faktor
analizi (AFA), sonra AMOS 14.0 programi ile dogrulayici faktor analizi (DFA) ve giivenilirligini belirlemek
icin de Cronbach's Alpha degeri hesaplanmistir. AFA’da verilerin yeterlilik diizeyi i¢in Kaiser Meyer-Olkin
(KMO) testi yapilmakta, 6l¢cegin gegerli olabilmesi icin KMO degerinin .60tan biiyiik olmasi, verilerin normal
dagildigim gostermek icin yapilan Bartlett’s testi sonucunun anlamli olmasi (p<.05) gerekmektedir (Field,
2009; Otrar, Giilten & Ozkan, 2012; Sencan, 2005; Tavsancil, 2005). Yapilan testler sonucunda elde edilen
KMO degerinin .862; Bartlett testi degerinin x>=3072.21; sd=38, p=.00 oldugu goriilmiistiir. Boylelikle KMO
testi sonucuna gore orneklemin faktor analizine, Bartlett testi sonucunun ise elde edilen verilerin faktor
analizine uygun oldugunu gostermektedir. Olgegin yap1 gegerligi igin Varimax metodu ile dondiiriilmiis temel
bilesenler analizi ve agimlayici faktdr analizi (AFA) ile yapilmistir. Ozel bir degiskenin bilesene sagladig
katkinin derecesini belirlemek ile ilgilenen temel bilesenler analizinde, Varimax rotasyonuna gore faktor
yiiklerinin 0.30’dan biiyiik olmast ve birden fazla faktérde yer alan maddelerin bulunduklari faktorler
arasindaki farkin 0.10’dan biiyiik olmasi yani binigik madde olmamasi gerekmektedir (Akdag, 2011; Comrey
& Lee, 1992 akt. Dede & Yaman, 2008; Field, 2002). Olcekteki maddelerin faktor yiikleri ve binisikligi gdzden
gecirilmis ve analiz sonucunda 6l¢ek 42 maddeden 28 maddeye diismiistiir. Daha sonra gizil degiskenler
arasindaki iligkiyi test etmek i¢cin DFA yapilmistir (Cokluk, Sekercioglu & Biiyiikoztiirk, 2010; Tabachnik ve
Fidell, 2007). DFA ile AFA sonuglarini dogrulamak i¢in o6rneklem grubundan rastgele secilen 250
ogretmenden elde edilen veriler kullanilmistir. DFA sonuglarina gore; Ki-kare/serbestlik derecesinin 3
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degerinden diisiik ¢ikmasi, RMSEA, degerinin 0.05'e esit veya daha diisiik olmasi, CFI, GFI ve NFI
degerlerinin .90’dan biiyiik olmasi modelin uyumunun iyi oldugunun gostermektedir (Davcik, 2014; Hu &
Bentler, 1999; Kline, 2005; Marsh, Hau & Wen, 2004; Marsh & Hocevar, 1988; Sarmento & Costa, 2019;
Stimer, 2000). DFA sonucunda, ol¢egin iyi uyum gosterebilmesi igin Olgekteki 7 madde cikarilmistir.
Maddeler ¢ikarilirken degerlerin Ol¢iilecek 6zelligi ayirt etme bakimindan en az .30 ve iizerinde olmasi kosulu
dikkate almmug (Biiyiikoztiirk, 2007) ve istenilen degerin (.30) altinda kalan maddeler ¢ikarilmistir. Bunun
sonucunda; Ki-kare/serbestlik derecesinin 1.485, RMSEA degerinin. 044, CMIN/DF=1.49, GFI=.93, CFI=.96
ve NFI=.90 ¢ikmugtir. Olgegin alt boyutlari arasindaki iliskiye korelasyon analizi ile bakilmistir. Korelasyon
analizinde; degiskenler arasindaki iliskinin diizeyi; korelasyon katsayisinin 0.2’den diisiik olmasi1 durumunda
zayif, 0.2-0.8 arasinda olmasi durumunda orta diizeyde, 0.8’den biiyiik olmasi durumunda da cok giiclii
diizeyde seklinde yorumlanabilir (Kilig, 2014). Giivenilirlik i¢in yapilan Cronbach Alpha testi sonucunun 0.70-
0.79 olmasi kabul edilebilir; 0.80-0.89 olmasi iyi ve 0.90-1.00 olmasi miikemmel diizeyde oldugunu
gostermektedir (Sarmento & Costa, 2017). Olgegin Cronbach Alpha testi sonucu toplamda .85 (istek:.88,
endise:.74, 6zveri:.72) ¢ikmistir.

BULGULAR

Calismanin bu boliimiinde, 6gretmenlerin matematik 6gretme motivasyonlarini belirlemeye yonelik
gelistirilen 6lgekle ilgili yapilan dogrulayici ve agimlayici faktdr analizi sonuglarina yer verilmistir.

Acimlayici Faktor Analizi Sonuclar
Tablo 2

Actklanan Toplam Varyans

Bilesen Baslangi¢ Ozdegerleri Toplam Faktor Yiikleri Faktor Yiiklerinin
Dondiiriilmiis Toplamlari

Toplam Varyans % Kiimiilatif Toplam Varyans Kiimiilatif Toplam Varyans Kiimiilatif

% % Y% % Y%
1 6.96 25.79 25.79 6.96 25.79 25.79 5.29 19.61 19.61
2 243 8.98 34.77 243 8.98 34.77 3.28 12.14 31.75
3 1.82 6.72 41.49 1.82 6.72 41.49 2.63 9.75 41.49
4 1.61 5.95 47.44
5 1.24 4.59 52.04
6 1.12 4.15 56.19
7 97 3.61 59.80
8 92 3.41 63.21
9 .87 3.23 66.43
10 .85 3.13 69.56
11 .79 2.92 72.48
12 74 2.74 75.22
13 .68 2.51 77.72
14 .63 2.33 80.05
15 .57 2.13 82.17
16 .57 2.11 84.28
17 .53 1.95 86.24
18 48 1.78 88.01
19 47 1.72 89.74
20 44 1.64 91.37
21 43 1.61 92.98
22 40 1.46 94.44
23 35 1.30 95.74
24 .34 1.25 96.99
25 32 1.17 98.17
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Tablo 2 (Devam)

Bilesen Baslangi¢ Ozdegerleri Toplam Faktor Yiikleri Faktor Yiiklerinin
Dondiiriilmiis Toplamlar

Toplam Varyans % Kiimiilatif Toplam Varyans Kiimiilatif Toplam Varyans Kiimiilatif

% % % % %
26 .26 .95 99.12
27 24 .88 100.00

AFA sonucunda, oOlgegin li¢ faktdrden olustugu ve Olgekte toplam 27 maddenin bulundugu
goriilmektedir. Birinci faktoriin toplam varyansin %19.61°1ni, ikinci faktdriin %12.14’{inii ve tiglincii faktoriin
%9.75’ini olusturdugu ve 6lgegin toplam varyansinin %41.49 oldugu goriilmektedir. Kline’a (1994) gore
aciklanan toplam varyansim %40 olmasi 6l¢egin kabul edilebilir oldugunu gostermektedir.

AFA sonucunda dlgekte bulunan 42 maddeden 11°1 faktor yiikiiniin .30’dan diisiik olmas1,4’liniin de
binisik madde olmasi nedeniyle ¢ikarilmigtir. Ciinkii faktér analizinde madde yiikiiniin en az .30 olmasi ve
farkli faktorlerde yer alan maddeler arasindaki farkin .10’dan biiyiik olmas1 gerekmektedir (Field, 2002;
Kalayci, 2009). Yamag grafigi ile dlcekte ka¢ madde olduguna ve dlcegin toplam kag faktdrden olustuguna
bakilmistir ve elde edilen sonuglar Sekil 1°de sunulmustur. Yama¢ Egim Grafigi’ne gore dlgegin ii¢ faktorlii
oldugu goriilmektedir.

Sekil 1

Yamag Egim Grafigi

Yamag Grafigi

Oudeger

= = a = s 7 = ] 10 11 1= 13 14 15 18 17 18 1=  =zo =1 ==z =3 =4 =5 26 @27

Bilesen sawvisi

Olgek maddelerinin Varimax metodu ile dondiiriilmiis temel bilesenler analizi yapilmis ve Tablo 3’te
sunulmustur.

Tablo 3

Dondiiriilmiis Bilesenler Matrisi (Varimaks)

Faktorler Component
1 2 3

24- Etkili matematik 6gretimi i¢in alan bilgimi gelistirici ¢aligmalar1 okumaktan mutlu .69

olurum.

25- Matematik dersine hazirlik ¢aligmalar yaparken heyecanlanirim. .69

23- Matematik &gretimi sirasinda farkli yontem ve teknikler kullanmak eglenceli bir .68

aktivitedir.

19- Matematik 6gretimindeki yeni yaklagimlari takip etmekten keyif alirim. .66

31- Matematik 6gretimi sirasinda farkli yontem ve teknikler kullanmaktan keyif alirim .62

37- Matematik 6gretimim konusunda velilerden olumlu doniit almak matematik .61

O0gretme istegimi artirir.
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Tablo 3 (Devam)

Faktorler Component
1 2 3
36- Giinler dncesinden 6gretecek oldugum matematik kazanimu ile ilgili hazirlik .61
yapmaktan keyif alirim.
32- Matematik &gretirken sikintilarimdan kurtulurum .60
16- Matematik d6gretimi benim i¢in heyecan verici bir siirectir. .60
17- Matematigin dgrencilerin yasami i¢in 6nemli olmast matematik 6gretme istegimi .58
artirir.
29- Ogrencilerin 6grenme profillerine gére matematik dersini tasarlamaktan keyif .50
alirim.
27- Matematik 6gretimi konusunda okul idaresinin takdirini almaktan mutlu olurum .50
33- Matematik 6gretimi 6ncesinde saatlerce hazirlik yapmaktan sikilmam .49
11- Matematik 6gretiminde materyal kullanmaktan keyif alirim. .39
12- Ogretilecek matematik kazanimimin 6grencilerin yasamlarinda ne islerine .38
yarayacagini anlatmak beni mutlu eder
35- Matematik d6gretimi sirasinda dersin ¢abuk bitmesi i¢in siirekli saate bakarim. 74
34- Matematik dersi bittigi zaman mutluluktan havalara ugarim 71
42- Teknoloji destekli matematik dgretimi yapmak huzurumu kagirir. .59
26- Matematik 6gretmek zorunda olmam ¢ok canimi sikar .59
28- Matematik 6gretimi sirasinda ders bitmek bilmez. .58
10- Matematik dersini diger derslerle iligskilendirmek sikic1 bir siiregtir 47
15- Matematik 6gretimi igin materyal gelistirmek sikici bir siiregtir. 41
6- Matematik derslerine girecegim zaman teneffiis bitsin istemem. .38

8- Matematik 6grenme gii¢liigli yasayan dgrencilere matematik 6gretmek eglenceli bir
aktivitedir.

39- Matematik 6grenmekte zorluk yasayan 6grencilere matematik 6gretmek eglenceli
bir aktivitedir.

7- Ogrencilerin matematik dersine kars1 besledikleri olumsuz duygular matematik
Ogretme istegimi artirir.

2- Matematik 6grenme gii¢liigli yasayan dgrencilere matematik 6gretmek huzurumu
kagirir.

.80

.66

.63

49

Birinci faktoriin maddelerinin yiiklerinin 0.38-0.69, ikinci faktoriin maddelerinin yiiklerinin 0.38-0.74

ve liglincil faktdriin maddelerinin yiiklerinin 0.49-0.80 arasinda degistigi goriilmektedir.

Dogrulayic1 Faktor Analizi Sonuglar:

Ogretmenlerin matematik dgretme motivasyonlarini belirlemek icin gelistirilen lcege uygulanan AFA
sonucunun yapisinin uygunlugunu test etmek i¢in birinci derece DFA yapilmistir. DFA sonucu 19 madde ve
ii¢ faktorden olusan yapinin Ki-kare/serbestlik derecesinin 1.485, RMSEA degerinin .044, GFI=.93, CFI=.96
ve NFI=.90 ¢ikmistir. DFA sonuglarina gore; Ki-kare/serbestlik derecesinin 3’degerinden diisiik ¢ikmasi,
RMSEA, degerinin 0,05'e esit veya daha diisiik olmasi, CFI>.90, GFI>.90, NFI>.90 olmasi modelin uyumunun
iyi oldugunun gostergesidir (Davcik, 2014; Hu & Bentler, 1999; Kline, 2005; Marsh, Hau & Wen, 2004; Marsh
& Hocevar, 1988;Sarmento & Costa, 2019; Stimer, 2000). Birinci diizey DFA’ya iligkin path grafigi Sekil 2’de

gosterilmisgtir.
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Sekil 2

Yol Analizi Grafigi
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Madde ayiriciligini incelemek igin yapilan analiz sonucunda, madde toplam korelasyonlarinin.30 ve
iizeri araligmin iistiinde olmasi gerektigi (Biiylikoztiirk, 2007) i¢in elde edilen araligin .59 ile 1.00 arasinda
olmasi yeterliligini gostermektedir. Olgegin son halindeki maddelerin faktdrlere gore dagilimi Tablo 4’te
gosterilmistir.

Tablo 4

Maddelerin Bulundugu Faktorler

Faktorler Madde Sayis1 Maddeler

Istek 12 25,24, 23,19, 31, 36, 16, 17, 32,37, 29, 11
Endise 4 35,34,42,26

Ozveri 3 8,39,7

Analizler sonucunda ortaya ¢ikan Gg faktorlii 6l¢egin; birinci faktorii olan istekte 12 madde, endisede 4
madde ve 6zveride 3 madde bulunmaktadir. Olgegin endise boyutundaki maddeler olumsuz maddelerdir.

Faktorler arasinda iliski olma durumunu belirlemek amaciyla yapilan korelasyon analizi sonucu Tablo
5’te sunulmustur.

Tablo 5

Korelasyon Analizi Sonucu

Faktor Ozveri Endise Istek
r 1 24 38"
Ozveri p .00 .00
N 327 327 327
r 24" 1 39"
Endise P .00 .00
N 327 327 327
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Tablo 5 (Devam)

Faktor Ozveri Endise Istek
r 38™ 39* 1
Istek p .00 .00
N 327 327 327

Korelasyon analizi sonuglarina gore 6lgegin tiim boyutlarinin birbiri ile iliskili oldugu goriilmektedir
(p<.00). Olgegin 6zveri alt boyutu ile endise alt boyutunun pozitif yonlii zayif derecede iliskili (r=.24) iken
istek alt boyutu pozitif yonlii orta derecede iligkili oldugu goriilmektedir (r=.38). Endise alt boyutunun ise istek
alt boyutu ile pozitif yonlii orta derecede iliskili oldugu goriilmektedir (r=.39).

Olgegin giivenirligi, Cronbach Alpha testi ile hesaplanmis ve sonuglar Tablo 6’da sunulmustur.

Tablo 6

Giivenirlik Analiz Sonuglart

Faktorler Degerler
istek .88
Endise 74
Ozveri 72
Toplam .85

Yapilan Cronbach Alpha testi sonucunda dlgegin tamaminin ve istek alt boyutunun iyi, endise ve 6zveri
alt boyutlarinin kabul edilebilir derecede giivenilir oldugu goriilmektedir.

TARTISMA, SONUC VE ONERILER

Caligmada, Ogretmenlerin matematik Ogretme motivasyonlarint belirlemeye yarayacak oOlgek
gelistirmek amaglanmigtir. Madde havuzu olugturmakla baslanan ¢aligmanin basinda dlgekte bulunan 42 soru,
327 ogretmene uygulandiktan sonra AFA sonuglarina goére 27 soruya diisliriilmils ardindan yapilan DFA
analizi sonucunda ise 19 soru ile son seklini almistir. Sorularin; 6lgegin hazirlanmasi asamasinda tasarlanan
istek, endige ve Ozveri boyutlarini 6l¢tiigii saptanmigtir. Yapilan analizler sonucunda; dlgekte bulunan
maddelerin .381-.796 arasinda faktor yiikii aldigi ve KMO, Barlett kiiresellik ve RMSEA, CMIN/DF, GFI,
CFI ve NFI degerleri ile Cronbach Alpha degerlerinin giivenilir ve gecerli bir 6lgme aracindan istenilen aralikta
oldugu tespit edilmistir.

Calisma sonunda 6gretmenlerin matematik 6gretim motivasyonlarmi belirlemek igin gelistirilen lgekte
bulunan 19 maddenin, aciklanan toplam varyansin %41,49’unu olusturdugu tespit edilmistir. Matematik
motivasyonunu  dlgmek igin gelistirilen Olgekler incelendiginde; lise Ogrencilerinin  matematik
motivasyonlarini 6lgmek igin gelistirilen iki ayr1 ¢alismada; 33 madde bulunan Slgekte %54,903{inii, 12
madde bulunan 6lgekte %64,73 iinii (Akgakin, 2018; Kesici, 2018), ortaokul dgrencilerinin matematik dersi
motivasyonlarini belirlemek i¢in gelistirilen 39 maddelik 6lgekte %57,41’ini (Mersin & Durmus, 2021),
ilkokul 6grencilerinin matematik motivasyonlarini 6lgmek i¢in gelistirilen 14 maddelik 6l¢ekte %50,07’sini
olusturdugu tespit edilmistir (Balantekin & Oksal, 2014).

Farkli egitim kademelerindeki 6grencilerin matematik motivasyonlarini belirlemek icin gelistirilen
6lceklerin motivasyonsuzluk, digsal motivasyon ve i¢sel motivasyon (Balantekin & Oksal, 2014; Mersin &
Durmus, 2021), aktif 6grenme stratejileri, 6z yeterlik, performans amaci, matematik 6grenmenin degeri,
O0grenme ortaminin 6zendiriciligi ve basar1 amaci (Akgakin, 2018), amag yonelimi, beklenti-deger, 6zyeterlik
(Kesici, 2018) boyutlar1 ile adlandirildig1 goriilmektedir. Orosco’nun (2016) caligsmasi ise sadece tek boyuttan
olusmakta olup motivasyon olarak adlandirilmigtir. Caligmada ise boyutlar istek, endise ve Ozveri olarak
adlandirilmistir. Ciinkii yiiksek kaliteli 6gretim i¢in 6nemli olan 6gretmen motivasyonunda; 6gretmen 6z-

2021a; Zee & Koomen, 2016). Ogretmenin matematik dgretimi ile ilgili yeterliliginin olmamas 6gretmenin
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matematigi nasil 6gretecegim endisesi tasimasmna neden olabilir. Ogretmenin meslegine deger vermesi;
sinifinda karsilastig1 6grencilerin duyugsal ve bilissel yetersizlikleri; okulda ders i¢in gerekli olan materyallerin
ve sinifin fiziki sartlarinin yetersiz olmasi gibi sorunlar ile karsilastiginda yilmadan istekle ve dzverili bir
sekilde miicadelesini destekledigi sdylenebilir.

AFA sonucunda elde edilen sonuglarin dogrulugunu test etmek i¢in yapilan DFA analizi sonucunda Ki-
kare/serbestlik derecesi, RMSEA, GFI, CFI ve NFI degerlerine bakilarak 6lgcegin gegerli bir dlcek oldugu
belirlenmistir. Kesici’nin (2018) caligmasinda da benzer sonuglara ulasildigi, Akacakin’in (2018) caligmasinda
SRMR degerinin .071, CFI degerlerinin .95, NFI degerinin .92, ¥*/sd oranin 2.49 ve RMSEA degerinin .057
oldugu, Mersin ve Durmus’un (2020) calismasinda RMSEA=0.46, x2/df=1.86, GFI=0.86, CFI=0.94,
AGFI=0.84, degerlerinin kabul edilebilir diizeyde oldugu ortaya ¢ikmistir. Bu anlamda calismalarda elde
edilen sonuglara arasinda ¢ok farkin olmadigi, sonuglarin birbirine yakin oldugu ve kabul edilebilir diizeyde
oldugu sdylenebilir.

Gecerlik durumunun test edilmesinin ardindan yapilan gilivenirlik analizi sonucunda olgegin istek
boyutunda Cronbach alpha (o)) degerinin iyi, endise ve 6zveri boyutunda kabul edilebilir, 6lgegin tamaminda
ise 1yi oldugunu gostermektedir. Balantekin ve Oksal’n (2014) calismasinda digsal motivasyon boyutunun o
degeri .78; motivasyonsuzluk boyutunun .71 kabul edilebilir diizeyde, i¢gsel motivasyon boyutunun ise
istenilenin altinda (0=.61) oldugunu gostermektedir. Mersin ve Durmus’un (2020) caligmasindaki igsel
motivasyon boyutu o degeri .95, motivasyon yoksunlugu boyutu o degeri .96 digsal motivasyon boyutu a
degeri ise .78’dir. Ak¢akin’in (2018) calismasinda aktif 6grenme stratejileri o degeri .81, 6z yeterlik o degeri
.81, matematik 6grenmenin degeri o degeri .79, basar1 amaci a degeri .83, performans amaci a degeri .71,
O0grenme ortaminin 6zendiriciligi o degeri .73 bulunmustur. Kesici (2018) ise amag yonelimi boyutunun
giivenirlik kat sayisini .80, beklenti-deger kat sayisini .81 ve 6zyeterlik kat sayisini .77 bulmustur. Bu anlamda
Olceklerin glivenirlik katsayilarimin farklilagmasina ragmen giivenirlik i¢in en az kabul edilebilir diizeyde
olduklar1 sdylenebilir.

1. Ogretmenlerin matematik 6gretme motivasyonlarmi 6lgmek icin gelistirilen olgek, simf ve
matematik dgretmenlerinin matematik 6gretme motivasyonlarini karsilagtirmak i¢in kullanilabilir.

2. Ogrencilerin matematik motivasyon, tutum, kaygi, korku, ilgi ve basarilar1 ile gretmenlerin
matematik 6gretme motivasyonlar1 arasindaki iligki incelenebilir.

3. Ogretmenlerin matematik dgretme 6z yeterlikleri ile matematik dgretme motivasyonlar: arasindaki
iligki aragtirilabilir.
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EK 1

Ogretmenlerin Matematik Ogretme Motivasyonu Olcegi

No | Madde Hig¢bir | Nadiren Cogu Her
zaman 2) zaman | zaman
(0] 3 Q)

1. Etkili matematik 6gretimi i¢in alan bilgimi gelistirici ¢alismalar
okumaktan mutlu olurum.

2. Matematik dersine hazirlik ¢aligmalar1 yaparken heyecanlanirim.

3. Matematik 6gretimi sirasinda farkli yontem ve teknikler kullanmak
eglenceli bir aktivitedir.

4. Matematik 6gretimindeki yeni yaklasimlar takip etmekten keyif
alirim.

5. Matematik ogretimi sirasinda farkli yontem ve teknikler
kullanmaktan keyif alirim

6. Matematik 6gretimim konusunda velilerden olumlu doniit almak
matematik 6gretme istegimi artirir.

7. Giinler oncesinden Ggretecek oldugum matematik kazanimi ile
ilgili hazirlik yapmaktan keyif alirim.

8. Matematik 6gretirken sikintilarimdan kurtulurum

9. Matematik 6gretimi benim i¢in heyecan verici bir siirectir.

10. | Matematigin 6grencilerin yasami i¢in dnemli olmasi matematik
Ogretme istegimi artirir.

11. | Ogrencilerin  6grenme profillerine gére matematik dersini
tasarlamaktan keyif alirim.

12. | Matematik 6gretimi konusunda okul idaresinin takdirini almaktan
mutlu olurum

13. | Matematik Ogretimi Oncesinde saatlerce hazirlik yapmaktan
sikilmam

14. | Matematik 6gretiminde materyal kullanmaktan keyif alirim.

15. | Ogretilecek matematik kazaniminin dgrencilerin yasamlarinda ne
iglerine yarayacagini anlatmak beni mutlu eder

16. | Matematik Ggretimi sirasinda dersin ¢abuk bitmesi igin siirekli
saate bakarim.

17. | Matematik dersi bittigi zaman mutluluktan havalara ugarim

18. | Teknoloji destekli matematik 6gretimi yapmak huzurumu kagirir.

19. | Matematik dgretmek zorunda olmam ¢ok canimi sikar

20. | Matematik dgretimi sirasinda ders bitmek bilmez.

21. | Matematik dersini diger derslerle iligkilendirmek sikic1 bir siiregtir

22. | Matematik 6gretimi i¢in materyal gelistirmek sikici bir siiregtir.

23. | Matematik derslerine girecegim zaman teneffiis bitsin istemem.

24. | Matematik O6grenme giigliigii yasayan Ogrencilere matematik
ogretmek eglenceli bir aktivitedir.

25. | Matematik O0grenmekte zorluk yasayan Ogrencilere matematik
ogretmek eglenceli bir aktivitedir.

26. | Ogrencilerin matematik dersine kars1 besledikleri olumsuz
duygular matematik 6gretme istegimi artirir.

27. | Matematik O6grenme giicliigli yasayan Ogrencilere matematik

O0gretmek huzurumu kagirir.
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Teachers' Motivation to Teach Mathematics Scale: A Validity and Reliability Study

Abstract: The study aimed to develop a scale for assessing teachers' motivation to teach
mathematics. A survey design was employed, involving 327 teachers (primary, elementary, and
1Usak University, Department of Primary secondary mathematics teachers) working in public schools in the Central Anatolia region of
School Education, Usak, Tiirkiye Turkey, selected through criterion sampling. The scale underwent a rigorous process, including
item pool development, expert review, and pilot testing, followed by validity and reliability
analyses. For validity analysis, exploratory factor analysis (EFA) was initially conducted. The
analysis revealed three dimensions—desire, concern, and self-sacrifice—collectively
*Corresponding Author explaining approximately 41% of the Variance. The Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy was .862, and Bartlett's test of sphericity yielded significant results
(x>=3072,208; sd=378, p=.000). Subsequently, confirmatory factor analysis (CFA) was
performed, indicating that the model fit indices were at acceptable levels (RMSEA = .044,
CMIN/DF = 1.485, GFI = .925, CFI = .963, NFI = .897). For reliability analysis, Cronbach's
Alpha coefficient was calculated, resulting in a value of .85, indicating high reliability. The final
scale consisted of 19 items across three factors. Based on these findings, the study provides a
valid and reliable instrument for measuring teachers' motivation to teach mathematics.
Recommendations for educators and researchers were also proposed in light of the results.
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INTRODUCTION

Classroom teachers deliver mathematics teaching in primary schools and mathematics teachers in
secondary and high schools. Teachers must possess specific competencies to ensure effective and efficient
mathematics teaching, enhance students' mathematics achievement, and foster positive attitudes toward the
subject. These are content knowledge, pedagogical knowledge, and pedagogical content knowledge (Shulman,
1986). Teachers' behaviors, beliefs, and personalities significantly influence students' academic performance
(Muijs & Reynolds, 2002). Beyond fostering academic achievement, teacher motivation is critical in engaging
students and stimulating their enthusiasm for learning (Atkinson, 2000).

Teacher motivation refers to the internal drive that compels teachers to teach, stemming from their
appreciation of the usefulness of their knowledge, the value they place on their profession, and the recognition
they receive for their teaching efforts. This motivation can be categorized into intrinsic, extrinsic, and altruistic.
Teachers with altruistic motivation view their profession as valuable and desire to help students succeed.
Intrinsic motivation arises from the teacher's passion for their subject matter and a desire to impart knowledge
effectively. In contrast, extrinsic motivation is influenced by external factors such as salary and vacation
benefits (Kyriacou & Coulthard, 2000). Student behaviors, including engagement in lessons, adherence to
school rules, preparedness, and responsibility, can support teachers’ extrinsic motivation (Unsal & Gériicii,
2023). Similarly, recognition from parents and administrators further boosts this motivation. Intrinsic
motivation is strengthened when teachers implement new teaching methods, achieve desired outcomes, and
receive positive feedback. Altruistic motivation is evident when teachers strive to help students overcome
difficulties, such as math-related anxiety or fear.

However, several factors can negatively impact teachers' motivation to teach mathematics. For instance,
students’ perceptions that mathematics is irrelevant or only necessary for exams, lack of preparedness, and
difficulty engaging with mathematical concepts can diminish teachers' enthusiasm (Civelek, Meder, Tiizen, &
Aycan, 2003). Additional challenges include integrating inclusive education, addressing students’ fear or
anxiety about mathematics, and dealing with low student motivation and attitudes toward the subject (Basar &
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Cihangir-Dogan, 2020; Isik & Es, 2019; Yenilmez & Midilli, 2006; Yurtbakan & Aydogdu-iskenderoglu,
2020).

Teachers’ affective and psychological traits also influence their motivation to teach mathematics. Key
factors include mathematics teaching self-efficacy, interest, and anxiety (Karaman & Cil, 2021; Lazarides &
Schiefele, 2021; Zee & Koomen, 2016). Self-efficacy reflects a teacher’s belief in their ability to design,
organize, and execute instructional activities to achieve educational goals (Skaalvik & Skaalvik, 2010;
Tschannen-Moran & Woolfolk Hoy, 2001). Enhancing self-efficacy requires both pre-service and in-service
training tailored to improve mathematics instruction. Positive feedback and recognition for their teaching
efforts further boost teachers' self-efficacy and motivation. Conversely, insufficient training, lack of support,
and negative feedback can lead to anxiety and reluctance to teach mathematics effectively. Mathematics
teaching anxiety is linked to inadequate content knowledge, past negative experiences, outdated teaching
methodologies, and student-related challenges (Gardner & Leak, 1994; McMinn, 2018). Anxiety is typically
more pronounced among classroom teachers than specialized mathematics teachers (Karaman & Cil, 2021).
This anxiety often leads to reliance on traditional methods rather than innovative, student-centered approaches
(Uldas, 2005).

Teachers' intrinsic and altruistic motivation significantly improves their professional development and
teaching effectiveness (Shak, 2022). Motivated teachers address students' cognitive and emotional challenges,
share knowledge with students, families, and colleagues, and strive for self-improvement. Their motivation
promotes student engagement, facilitates conceptual understanding, and fosters positive attitudes toward
mathematics. Employing diverse teaching methods, such as technology integration, games, drama, and
interactive activities, makes lessons more engaging and effective (Ergiill & Ersen, 2023; Gainsburg, 2008;
Sarier, 2020; Yazlik, 2019; Yildiz & Adigiizel, 2021; Yurtbakan & Aydogdu-Iskenderoglu, 2020; Yurtbakan,
Aydogdu-iskenderoglu, & Sesli, 2016).

Teacher motivation is crucial for improving educational quality (Hung, 2020). While existing scales
measure students' mathematics motivation, attitudes, and anxiety (Akcakin, 2018; Balantekin & Oksal, 2014;
Deniz & Kog, 2020; Githua & Mwangi, 2003; Kesici, 2018; Mersin & Durmus, 2020; Orosco, 2016; Panasuk
& Horton, 2013; Sari, 2014; Yildinm & Giirbiiz, 2017), a comprehensive scale to assess teachers' motivation
to teach mathematics is lacking. This gap underscores the need for a valid and reliable scale to evaluate
teachers' motivation. Such a tool would help identify factors influencing teachers' effectiveness and address
areas for improvement, ultimately benefiting students' achievement and attitudes toward mathematics.
Developing this scale is essential to understand and enhance teacher motivation, positively impacting
mathematics education outcomes.

METHOD

Research Design

A survey design was employed to develop a scale for assessing teachers' motivation to teach
mathematics. Survey design is a methodological approach applied to an entire population or a selected sample
to derive generalizable conclusions about a larger population comprising numerous elements (Karasar, 2012).
In this study, the survey design was chosen to create a scale that measures the mathematics teaching motivation
of primary, elementary, and secondary mathematics teachers.

Participants and Sampling

A total of 327 mathematics teachers at primary, elementary, and secondary levels working in Yozgat
Province were included in the study using criterion sampling. Criterion sampling involves selecting
individuals, phenomena, situations, or resources that meet specific criteria determined by the researcher
(Baltaci, 2018). In this study, the criterion for participation was teaching mathematics. Detailed information
about the participating teachers is presented in Table 1.
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Table 1

Demographic Information of Teachers

Features Variables f %
Gender Female 186 56.9
Male 141 43.1
Branch Primary school teacher 168 514
Elementary Mathematics 115 35.1
High school mathematics 44 13.5
Education information Undergraduate 254 77.7
Postgraduate 68 20.8
Doctorate 5 1.5
Teaching Career Ladder Teacher 115 35.1
Expert teacher 201 61.5
Headteacher 11 34
Professional experience 0-10 108 33.1
11-20 145 44.4
21-30 74 22.5

More than half of the teachers participating in the study were female (56.9%) and primarily classroom
teachers (51.4%). Most held undergraduate degrees (77.7%) and had between 0 and 20 years of professional
experience. Additionally, more than half of the participants were expert teachers (61.5%).

To examine the factor structure of the scale, the sample size should be at least five times the number of
items, as recommended by Biiylikoztiirk (2007). Kass and Tinsley (1979) suggest that a sample size exceeding
300 effectively achieves reliable results, irrespective of the number of items. When the sample size is smaller,
it should be between five to ten times the number of items. Similarly, Field (2009) considers a sample size of
300 as good, 500 as very good, and 1000 as excellent. Based on these criteria, this study's sample size of 327
participants can be considered reasonable.

Data Collection Instruments

The data were collected in December during the first semester of the 2023—-2024 academic year. In the
literature, scale development studies typically involve several stages: creating an item pool, obtaining expert
feedback on the items, conducting pilot testing, and performing validity and reliability analyses (Bozdogan &
Oztiirk, 2008; Bozdogan, 2009; Kline, 2011). Studies on mathematics teaching and motivation were reviewed
to create the item pool for this scale. Additionally, mathematics motivation scales developed for students and
scales on mathematics teaching attitudes, self-efficacy, and anxiety developed for teachers and prospective
teachers were examined (Akgakin, 2018; Balantekin & Oksal, 2014; Deniz & Kog, 2020; Kesici, 2018; Mersin
& Durmus, 2021; Panasuk & Horton, 2013; Sari, 2014; Yildinm & Giirbiiz, 2017). Since the analyzed
motivation scales used a 4-point Likert format (always = 4, often = 3, rarely = 2, never = 1), the scale in this
study was similarly prepared using a 4-point Likert format. The initial item pool, consisting of 39 items, was
submitted for review by two mathematics education experts specializing in elementary education and one
academic with a doctorate in mathematics in elementary education, who is also in the doctoral thesis stage in
the measurement and evaluation in educational sciences. Based on the experts' recommendation to include
information and communication technologies (ICT) items, three additional questions were added to address
this aspect. Subsequently, the revised scale was piloted with five elementary mathematics teachers, five
secondary mathematics teachers, and five classroom teachers. The final scale, organized into three factors,
comprised 42 questions.

Data Collection Procedure
The principles of research ethics were observed, and the necessary ethics committee permissions were

obtained. Within the scope of ethics committee permission, the Yozgat Bozok University Social and Human
Sciences Ethics Committee was obtained with the document dated 23.11.2023 and numbered 08/32.
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It was transferred to an online format and disseminated by school principals through teacher groups on
social networks. A notification accompanying the distribution instructed that only mathematics and classroom
teachers should complete the questionnaire. The system restricted participants to a single submission to prevent
multiple submissions by the same respondent.

Data Analysis

An exploratory factor analysis (EFA) was first conducted using the SPSS 21.0 statistical program to
evaluate the scale's validity. Subsequently, a confirmatory factor analysis (CFA) was carried out using the
AMOS 14.0 program, and Cronbach's alpha coefficient was calculated to assess the scale's reliability. The
Kaiser-Meyer-Olkin (KMO) test was performed to determine the adequacy of the data for EFA. For the scale
to be considered valid, the KMO value must exceed 0.60, and Bartlett's test of sphericity must be statistically
significant (p < .05), indicating that the data are suitable for factor analysis (Field, 2009; Otrar, Giilten, &
Ozkan, 2012; Sencan, 2005; Tavsancil, 2005). The analysis revealed a KMO value of 0.862 and Bartlett's test
result of y> = 3072.21, df = 38, p = .00, demonstrating that the sample was suitable for factor analysis and that
the data met the required assumptions for validity testing. For construct validity, Varimax-rotated principal
component analysis and EFA were employed. In principal component analysis, which assesses the contribution
of each variable to a component, factor loadings should exceed 0.30 under Varimax rotation, and the difference
between loadings for items associated with multiple factors should be greater than 0.10 to avoid overlapping
items (Akdag, 2011; Comrey & Lee, 1992, as cited in Dede & Yaman, 2008; Field, 2002). Based on this
criterion, the scale was refined from 42 to 28 items. CFA was then conducted to examine the relationships
between latent variables (Cokluk, Sekercioglu, & Biiylikoztirk, 2010; Tabachnik & Fidell, 2007). The CFA
used data from 250 randomly selected teachers to confirm the EFA results. According to the CFA results,
model fit indices such as a chi-square/degree of freedom ratio below 3, an RMSEA value < 0.05, and CFI,
GFI, and NFI values > 0.90 indicated a good model fit (Davcik, 2014; Hu & Bentler, 1999; Kline, 2005; Marsh,
Hau, & Wen, 2004; Marsh & Hocevar, 1988; Sarmento & Costa, 2019; Siimer, 2000). Following CFA, 7
additional items were removed to ensure optimal fit. During item removal, the condition that item loadings
should be at least 0.30 or higher in terms of distinguishing the measured characteristic was adhered to
(Biiyiikoztiirk, 2007). The final CFA results indicated a chi-square/degree of freedom ratio of 1.485, RMSEA
= 0.044, CMIN/DF = 1.49, GFI = 0.93, CFI = 0.96, and NFI = 0.90. Correlation analysis was conducted to
examine relationships between the subdimensions of the scale. In this analysis, correlation coefficients are
interpreted as follows: less than 0.2 (weak), 0.2-0.8 (moderate), and greater than 0.8 (very strong) (Kilig,
2014). Reliability testing using Cronbach's alpha indicated a good overall value of 0.85. Subdimension-specific
results were as follows: desire (0.88), concern (0.74), and dedication (0.72). According to established
benchmarks, Cronbach's alpha values of 0.70-0.79 are acceptable, 0.80-0.89 are good, and 0.90-1.00 are
excellent (Sarmento & Costa, 2017).

RESULTS

This section presents the confirmatory and exploratory factor analyses on the scale developed to measure
teachers' motivation to teach mathematics.

Exploratory Factor Analysis (EFA) Results
Table 2

Total Variance Explained

Component Initial Eigenvalues Total Factor Loadings Extraction Sum of Squared
Loadings
Total % of Cumulative% Total % of Cumulative% Total % of  Cumulative%
Variance Variance Variance

1 6.96 25.79 25.79 6.96 25.79 25.79 5.29 19.61 19.61
2 2.43 8.98 3477 243 8.98 34.77 3.28 12.14 31.75
3 1.82 6.72 4149 1.82 6.72 41.49 2.63 9.75 41.49
4 1.61 5.95 47.44
5 1.24 4.59 52.04
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Table 2 (Continued)

Component Initial Total Extraction ComponentlInitial Total Extraction Component
Eigenvalues  Factor Sum of EigenvaluesFactor Sum of
Loadings Squared LoadingsSquared
Loadings Loadings
Total % of Cumulative% Total % of Cumulative%
Variance Variance
6 1.12 4.15 56.19
7 .97 3.61 59.80
8 92 341 63.21
9 .87 3.23 66.43
10 .85 3.13 69.56
11 .79 2.92 72.48
12 14 2.74 75.22
13 .68 2.51 71.72
14 .63 2.33 80.05
15 .57 2.13 82.17
16 .57 2.11 84.28
17 .53 1.95 86.24
18 48 1.78 88.01
19 47 1.72 89.74
20 44 1.64 91.37
21 43 1.61 92.98
22 40 1.46 94.44
23 35 1.30 95.74
24 34 1.25 96.99
25 32 1.17 98.17
26 .26 .95 99.12
27 24 .88 100.00

Following exploratory factor analysis (EFA), the scale was determined to consist of three factors and 27
items. The first factor explained 19.61% of the total Variance, the second factor explained 12.14%, and the
third factor explained 9.75%, resulting in a cumulative variance of 41.49%. According to Kline (1994), a %
variance explanation of 40% is acceptable.

During EFA, 11 of the 42 original items were removed due to factor loadings below 0.30, and 4 items
were excluded due to cross-loadings. In factor analysis, items are expected to have loadings of at least 0.30,
with a minimum difference of 0.10 between their loadings on different factors (Field, 2002; Kalayci, 2009).
The scree plot was utilized to analyze the number of factors and items in the scale, and the findings are depicted
in Figure 1. The scree plot confirmed the presence of three factors in the scale.

Figure 1
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Principal component analysis of the scale items rotated by the Varimax method was performed and

presented in Table 3.
Table 3

Rotated Components Matrix (Varimax))

Factors Component
1 2 3

24- 1 am eager to explore studies that enhance my expertise in effective mathematics .69
instruction.

25- 1 get excited when I am preparing for math class. .69

23- Using different methods and techniques during mathematics teaching is a fun .68

activity.

19- 1 enjoy following new approaches in mathematics teaching. .66

31- I enjoy using different methods and techniques during mathematics teaching .62

37- Receiving positive feedback from parents about my mathematics teaching increases .61

my desire to teach mathematics.

36- I enjoy preparing for the mathematics outcome I am going to teach days in advance. .61

32- 1 get rid of my troubles while teaching math .60

16- Teaching mathematics is an exciting process for me. .60

17- The significance of mathematics in students' lives enhances my motivation to teach .58

the subject.

29- 1 enjoy designing mathematics courses according to students' learning profiles. .50

27- 1 would greatly appreciate formal recognition from the school administration formy .50
contributions to teaching mathematics.

33- 1 do not tire of spending hours preparing before teaching mathematics. .49

11- I enjoy using materials in mathematics teaching. .39

12- I would be glad to explain how the mathematics being taught can be applied to .38

students' lives effectively.

35- During mathematics teaching, I always look at the clock so that the lesson ends 74
quickly.

34- When math lesson is over, I'm over the moon 1

42- Technology-supported mathematics teaching would disturb my peace of mind. .59

26- It bothers me a lot that I have to teach math .59

28- When teaching mathematics, the lesson is never-ending. .58

10- Linking mathematics with other subjects is a tedious process 47

15- Developing materials for mathematics teaching is a tedious process. 41

6- When I have math lessons, I don't want the lesson break to end. 38

8- Teaching math to students with math learning difficulties is a fun activity. .80
39- Teaching math to students who have difficulty learning math is a fun activity. .66
7- Students' negative feelings towards mathematics increase my desire to teach .63
mathematics.

2- Teaching math to students with math learning difficulties would disturb my peace. 49

The item loadings for the first factor range from 0.38 to 0.69, the second factor from 0.38 to 0.74, and

the third factor from 0.49 to 0.80.

Confirmatory Factor Analysis (CFA) Results

A first-order confirmatory factor analysis (CFA) was conducted to evaluate the appropriateness of the
structure identified in the exploratory factor analysis (EFA) applied to the scale developed to measure teachers'
motivation to teach mathematics. The CFA results indicated that the model, consisting of 19 items and three
factors, demonstrated a good fit with the data. Specifically, the Chi-square/degree of freedom ratio was 1.485,
the root mean square error of approximation (RMSEA) was 0.044, the goodness-of-fit index (GFI) was 0.93,
the comparative fit index (CFI) was 0.96, and the normed fit index (NFI) was 0.90. These values align with
established thresholds for a good model fit, including a Chi-square/degree of freedom ratio below 3, an
RMSEA value of 0.05 or less, and CFI, GFI, and NFI values exceeding 0.90 (Davcik, 2014; Hu & Bentler,
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1999; Kline, 2005; Marsh, Hau, & Wen, 2004; Marsh & Hocevar, 1988; Sarmento & Costa, 2019; Siimer,
2000). The path diagram for the first-order CFA is presented in Figure 2.

Figure 2

Path Analyses
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The analysis conducted to assess item discrimination revealed that item-total correlations should be at
or above .30, as recommended by Biiyiikoztiirk (2007). The observed range of item-total correlations was
between .59 and 1.00. Table 4 presents the items' distribution in the scale's final version across the identified
factors.

Table 4

Factors in Which Items are Found

Factors Number of Items Items

Desire 12 25,24,23,19,31,36,16,17,32,37,29, 11
Concern 4 35, 34,42, 26

Self-sacrifice 3 8,39,7

The three-factor scale resulting from the analyses comprises 12 items in the first factor, "Desire," 4 items
in the "Concern" factor, and 3 items in the "Self-Sacrifice" factor. The items in the concern dimension of the
scale are negative items.

The results of the correlation analysis, conducted to examine the relationships between the factors, are
presented in Table 5.

Table 5

Correlation Analysis Results

Factor Desire Concern Self-sacrifice
r 1 24" 38"
Desire p .00 .00
N 327 327 327
r 24 1 39"
Concern P .00 .00
N 327 327 327
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Table 5 (Continued)

Factor Desire Concern Self-sacrifice Factor
r 38" 39" 1
Self-sacrifice p .00 .00
N 327 327 327

The correlation analysis results indicate that all dimensions of the scale are significantly correlated with
one another (p < .001). The dedication sub-dimension of the scale demonstrates a weak positive correlation
with the worry sub-dimension (r = .24). In contrast, the desire sub-dimension exhibits a moderate positive
correlation with the dedication sub-dimension (r = .38). Furthermore, the worry sub-dimension is moderately
positively correlated with the desire sub-dimension (r = .39).

The scale's reliability was assessed using the Cronbach's Alpha test, and the results are presented in
Table 6.

Table 6

Reliability Analysis Results

Factors Values
Desire .88
Concern 74
Self-sacrifice 72
Total .85

The results of the Cronbach's Alpha test indicate that the overall scale and the "desire" sub-dimension
demonstrate good reliability, whereas the "concern" and "self-sacrifice" sub-dimensions exhibit acceptable
reliability.

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

The study aimed to develop a scale to assess teachers' motivation to teach mathematics. Initially, an item
pool was created, and the preliminary version of the scale, consisting of 42 items, was administered to 327
teachers. Based on exploratory factor analysis (EFA), the number of items was reduced to 27, and confirmatory
factor analysis (CFA) further refined the scale to 19 items. The finalized scale measured three dimensions—
desire, concern, and self-sacrifice—conceptualized during the scale's development. The factor loadings of the
items ranged between .381 and .796. The values for the Kaiser-Meyer-Olkin (KMO) measure, Bartlett's test
of sphericity, root mean square error of approximation (RMSEA), Chi-square/degrees of freedom ratio
(CMIN/DF), goodness-of-fit index (GFI), comparative fit index (CFI), normed fit index (NFI), and Cronbach's
alpha were all within acceptable ranges, establishing the scale's reliability and validity.

The analysis indicated that the 19 items accounted for 41.49% of the Variance explained. Compared
with other scales developed to measure mathematics motivation, the percentage of Variance explained in
related studies was higher. For instance, Ak¢akin (2018) and Kesici (2018) reported variance explanations of
54.90% and 64.73% for their scales with 33 and 12 items, respectively. Similarly, Mersin and Durmus (2021)
reported 57.41% for their 39-item scale measuring secondary school students' motivation, while Balantekin
and Oksal (2014) found 50.07% for their 14-item scale targeting primary school students' mathematics
motivation.

The dimensions identified in student motivation scales vary across studies. For example, Balantekin and
Oksal (2014) and Mersin and Durmus (2021) categorized student motivation into extrinsic and intrinsic.
Akgakin (2018) included active learning strategies, self-efficacy, performance goals, the value of learning
mathematics, and environmental learning motivation. Kesici (2018) identified goal orientation dimensions,
expectation value, and self-efficacy. Orosco's (2016) scale consisted of a single dimension labeled
"motivation." In contrast, the present study emphasized teacher-specific dimensions of desire, concern, and
self-sacrifice. This focus aligns with the literature highlighting the importance of teacher self-efficacy, interest,
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and professional commitment in effective teaching (Lazarides & Schiefele, 2021a; Zee & Koomen, 2016).
Teachers' professional valuation and perseverance, especially in the face of challenges such as students'
affective and cognitive deficits, inadequate resources, and poor physical classroom conditions, underscore the
relevance of these dimensions.

The CFA results confirmed the scale's validity, with satisfactory indices for Chi-square/degree of
freedom, RMSEA, GFI, CFI, and NFI values. These findings are consistent with prior studies. For instance,
Kesici (2018) reported similar results, while Ak¢akin (2018) found SRMR = .071, CFI = .95, NFI = .92, y*/df
=2.49, and RMSEA = .057. Mersin and Durmus (2020) reported RMSEA = .046, x?/df = 1.86, GFI = .86, CFI
= .94, and AGFI = .84, all within acceptable ranges. The similarity of these indices across studies indicates a
high methodological consistency.

Reliability analysis further supported the scale's robustness. The Cronbach’s alpha () values were good
for the desire dimension, acceptable for concern and self-sacrifice, and overall satisfactory for the entire scale.
Comparatively, Balantekin and Oksal (2014) reported o values of .78 for extrinsic motivation, .71 for
motivation, and .61 for intrinsic motivation. Mersin and Durmus (2020) found a values of .95 for intrinsic
motivation, .96 for demotivation, and .78 for extrinsic motivation. Ak¢akin (2018) reported o values ranging
from .71 to .83 across different dimensions, while Kesici (2018) reported reliability coefficients of .80, .81,
and .77 for goal orientation, expectation value, and self-efficacy, respectively. These findings indicate that
reliability coefficients differ among studies but consistently meet acceptable thresholds.

In summary, the developed scale is a valid and reliable tool for measuring mathematics teaching
motivation, with dimensions that are conceptually aligned with the unique demands of teaching. These findings
contribute to understanding teacher motivation and its critical role in fostering effective mathematics
instruction.

1. The scale designed to measure teachers' motivation to teach mathematics can serve as a tool for
comparing the motivation levels of classroom teachers and mathematics teachers.

2. The relationship between students' motivation to learn mathematics, their attitudes, anxiety, fear,
interest, and success, and the teachers' motivation to teach mathematics can be examined to
understand these interconnected factors better.

3. The relationship between teachers' self-efficacy in teaching mathematics and their motivation to
teach the subject can be investigated to explore how confidence impacts instructional motivation.
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APPENDIX 1

THE SCALE ON TEACHERS' MOTIVATION TO TEACH MATHEMATICS

No | Item Never Rarely Often | Always
@ 2 3 @
1. I am eager to explore studies that enhance my expertise in
effective mathematics instruction.
2. I get excited when I am preparing for math class.
3. Using different methods and techniques during mathematics
teaching is a fun activity.
4. I enjoy following new approaches in mathematics teaching.
5. I enjoy using different methods and techniques during
mathematics teaching
6. Receiving positive feedback from parents about my
mathematics teaching increases my desire to teach mathematics.
7. I enjoy preparing for the mathematics outcome I am going to
teach days in advance.
8. I get rid of my troubles while teaching math
9. Teaching mathematics is an exciting process for me.
10. | The significance of mathematics in students' lives enhances my
motivation to teach the subject.
11. | I enjoy designing mathematics courses according to students'
learning profiles.
12. | I would greatly appreciate formal recognition from the school
administration for my contributions to teaching mathematics.
13. | I do not tire of spending hours preparing before teaching
mathematics.
14. | I enjoy using materials in mathematics teaching.
15. | I would be glad to explain how the mathematics being taught can
be applied to students' lives effectively.
16. | During mathematics teaching, I always look at the clock so that
the lesson ends quickly.
17. When math lesson is over, I'm over the moon
18. | Technology-supported mathematics teaching would disturb my
peace of mind.
19. | It bothers me a lot that I have to teach math
20. | When teaching mathematics, the lesson is never-ending.
21. | Linking mathematics with other subjects is a tedious process
22. | Developing materials for mathematics teaching is a tedious
process.
23. When I have math lessons, I don't want the lesson break to end.
24. | Teaching math to students with math learning difficulties is a
fun activity.
25. | Teaching math to students who have difficulty learning math is
a fun activity.
26. | Students' negative feelings towards mathematics increase my
desire to teach mathematics.
27. | Teaching math to students with math learning difficulties would

disturb my peace.

111




	1422025 TR
	Araştırmanın Deseni
	BULGULAR

	1422025 ENG
	Research Design
	RESULTS


