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Ozet

Bu c¢alismada ortaokul Ogrencilerinin geometriye yonelik tutum ve 6z-yeterlilikleriyle ilgili bir arastirma
yapilmistir. Arastirmada veri toplama araglari olarak (Ozdisci, 2019) tarafindan gelistirilen Geometriye Yonelik
Tutum Olgegi ile Geometriye Yonelik Oz-Yeterlik Olgegi kullanilmigtir. Arastirma, nicel aragtirma yontemlerinden
tarama modeline uygun sekilde gerceklestirilmistir. Elde edilen veriler igin SPSS 25 paket programindan
faydalanilarak analizler yapilmistir. Aragtirmanin veri toplama araglari Bingdl ilindeki 121'i kiz, 106’st erkek
olmak iizere toplam 227 ortaokul 6grencisine uygulanmistir. Bu arastirmada ortaokul dgrencilerinin geometriye
yonelik tutum ve 6z-yeterlilikleriyle ilgili betimsel aragtirmalar yapilmistir. Ortaokul 6grencilerinin geometriye
yonelik tutumlarinda ve 6z-yeterliliklerinde cinsiyet degiskenine gore bir farklilik olup olmadigini 6grenebilmek
icin bagimsiz 6rneklemler t testi yapilmistir. Analizler sonucunda Olgeklerden alinan toplam puanlara gore
cinsiyet degiskenine bagli olarak geometriye yonelik tutum ve 0z-yeterliliklerinde anlamli farkliliklar
gozlenmemistir. Ayrica geometriye yonelik tutum ve 6z-yeterliliklerinin smif diizeylerinde degisiklik gosterip
gostermedigini anlamak igin sinuf diizeylerine gore tek yonlit ANOVA uygulanmis ve sonuglar incelenmistir.
Ortaokul 6grencilerinin geometriye karsi tutum ve &z-yeterlilikleri arasinda bir iliski olup olmadigini anlamak
i¢in korelasyon analizi yapilmistir. Yapilan arastirmalar sonucunda ortaokul 6grencilerinin geometriye yonelik
tutum ve Oz-yeterlilikleri arasinda orta diizey bir iliski oldugu belirlenmistir. Sonug olarak verilerin degerleri
degerlendirilmis ve arastirmacilara 6nerilerde bulunulmustur.
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Giris

Icinde bulundugumuz cagda teknolojinin gelismesi ve yasamin hizlanmasindan dolay1
ogrencilerden de smavlarinda daha hizli ve pratik bir sekilde diisiinmeleri, buna uygun hizli kararlar
almalar1 ve karsilarina cikan genellikle coktan se¢meli olan sorulara dogru cevaplar vermeleri
beklenmektedir. Bu yarisin ve hizin éneminin arttig egitim sisteminde kendine giiveni olmayan ve
icerisinde bulundugu sartlara karsi olumlu tutum sergileyemeyen Ogrencilerin sistem tarafindan
elendigi goriilmektedir. Bu sistem gereklerini tam olarak saglayamayan 6grencilerde biligsel 6grenme
faaliyetleri de cok asgari diizeyde bagariya ulasmaktadir. Ogrenci olumsuz tutum gelistirdigi derse
karsu ilgisiz kalir, onu sevimez, ugrasmak istemez ve kendisine gore bir is olmadigini diisiintir. Bir bagka
deyisle olumsuz tutumu olan 6grenci dersi sevmeyecek, derse daha az zaman harcayacak, basarisiz

olma ihtimali artacaktir (Ozdisci, 2019).

Bloom’a (1978) gore, dgrencilerin 6grenmeleri arasindaki farkliliklarin yaklasik dortte birinin
kaynaginin duyussal Ozelliklerden geldigi diistiniilmektedir. Bu duyussal Ozellikler, matematige
yonelik olumlu tutum, degeri takdir etme, ilgi, motivasyon, kayg: ve kendine giiven gibi 6zellikler
olarak smralanabilir (Baykul, 2014). “Tutum” terimi ilk kez 19. yiizyilin ikinci yarisinda insan
davranislar: iizerinde galismalar yapan Spencer’in (1892) bilimsel bir yazisinda ifade edilmistir (akt.
Zysberg, 2012). Tutum, Latince olan kokeninde “harekete hazir” anlamina gelmektedir. Allport (1935)
tutumu, “yasant1 ve deneyimler sonucu olusan, alakall oldugu tiim obje ve durumlara kars1 bireyin
davranislar: tizerinde yonlendirici veya etkin giice sahip zihinsel ve duygusal hazir olma durumu”
olarak tanimlamaktadir. Tutum, belli bir objeye kars1 bireylerin olumlu veya olumsuz tepki gosterme
egilimi (Tavsancil, 2015) olarak bilindiginden, ogrenciler her ne kadar dersin gerektirdigi biling
diizeyine sahip olsa da olumsuz tutumlar 6grencinin dersteki yeterliligini gostermesine engel teskil
edecektir (Aydin ve Dilmag, 2004). Bu baglamda tutumsal sorunlardan dolay: 0grencilerin sahip
olduklar1 potansiyeli gerceklestirmede eksik kalmalar1 gerek onlari gerek ailelerini ve ayrica egitimcileri

¢ok cesitli zorluklarla kars1 karsiya getirebilir.

Cagmmizdaki bu yaris ve hizin 6n plana ¢ktigr egitim sistemine karsi bir savunma
olusturabilmek icin bizler de dgrencilerimizi en donaniml sekilde yetistirmeliyiz. Ayrica onlarin
basaracaklarina olan inanglarini artirmak zorundayiz. Cocuklarimizi derslerine karsi tam donaniml
hale getirmek i¢in de mevcut egitim 6gretim programlarini dikkate almali ve oradaki kazanimlar1 en
dogru sekilde vermeliyiz. MEB’in (2018) giincellenen ortaokul Ogretim programinda matematik
dersinin genel hedeflerinin icerisinde matematige karsi olumlu tutum gelistirebilme, matematigin alt
Ogrenme alani olan geometri dersi i¢in de gegerlidir. Yani mevcut 6gretim programinda ¢alismamizda

6ne ¢ikardigimiz olumlu tutum gelistirme konusu 6nemle vurgulanmigtir.
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Matematik 0z-yeterlik inanci, bir bireyin belirli bir sorunu veya problemi tam olarak yerine
getirme veya gerceklestirme yetenegine olan giivenine iliskin durumsal veya probleme 6zgii bir
degerlendirme (Hackett ve Betz, 1989) olarak tanimlanmaktadir. Ogrencilerin matematik 6z-yeterlik
inanglar1 ile matematik basarilar1 arasinda pozitif yonde bir iliski oldugu sonucuna ulasmistir (Ayotola
ve Adedeji, 2009; Chen ve Zimmerman, 2007; Isiksal ve Askar, 2003; Erdogan, Baloglu ve Kesici, 2011;
Cagirgan-Giilten ve Soytiirk, 2013; Uzar, 2010). Bundan hareketle 6grencilerdeki 6z-yeterliligin artmasi

matematik yani dolayisiyla geometriye yonelik bakis acilarini ve akademik basarilarini degistirecektir.

Matematigin en temel 6grenme alanlarindan biri olan geometri, nokta, ¢izgi, aci, yiizey ve
cisimlerin birbirleri ile olan iliskilerini, dl¢timlerini ve 6zelliklerini inceleyen bilim dali (TDK [Tiirk Dil
Kurumu], 2019) olarak tamimlanmaktadir. Bu kavramlari inceleyen geometri, soyut matematik
kavramlarmi giinliik hayatta karsimiza ¢ikan nesnelerle analoji kurarak agiklamaya imkan verdigi icin
pratik olarak da ¢ok Onemlidir. Fakat ogrenciler tarafindan anlasilmasi zor oldugu diistiniilen bir
derstir. Bu zorluklardan bazilari, geometrinin bir¢ok Ogrenciye formiil yigini, kural ve sekil adi
ezberleme olarak goriinmesidir (Olkun ve Aydogdu, 2003). Ilkogretim matematik programinda,
cocuklarin dogduklar1 andan itibaren, siirekli g¢evrelerinde karsilastiklari, geometrik sekilleri
tanimalari, Ozelliklerini bilmeleri ve sekillerin birbiriyle olan iliskilerini kavramalari, bu sekillerin
uzunluk, alan, hacim gibi Ol¢iilerini bulmalar: ile ilgili bilgi ve becerilerin kazanilmasiyla ilgili
davranislara yer verilmistir (Baykul, 2009b). Giinliik pratikte miithendislikten plastik cerrahiye kadar
bir¢ok alanda geometri bilgilerinden faydalamilarak is {iretilebilmektedir. Yani pragmatik olarak da
bakildiginda geometri 6grencilere ilerdeki yasamlarinda gerekli ve yararhidir. Geometri, 6grencilere
¢oziimleme, karsilastirma, genelleme yapma gibi temel beceriler sagladig gibi inceleme, arastirma,
elestirme, 6grendiklerini sema biciminde ortaya koyma, diizenli, dikkatli ve sabirli olma, fikirlerini agtk
ve secik ifade etme gibi bilissel beceriler de kazandirir (Baykul, 2014). Genel olarak geometri 6grencinin
kendine ait diinyasin1 anlamlandirabilmesinde dnemli bir arag olarak goriilmektedir (NCTM [National
Council of Teachers of Mathematics, Matematik Ogretmenleri Ulusal Konseyi], 2000). Ogrenci etrafinda
olup bitenleri kesfetmeye calisirken geometriyle yakindan bir etkilesim halindedir. Bu etkilesimin
anlamli hale gelebilmesi igin Ogrencilerimize geometri ve matematigi bir biitiin olarak diistiniip
zihinlerindeki bu farklilig1 ortadan kaldirmali ve basaracaklarina olan inanglarini artirmaliy1z. Ciinkii
Ogretim programindaki kazanimlar1 6grenmis bir 6grenci karsilastigi problemler karsisinda telasa
kapilmadan olumlu bir tutum sergiler ve o problemi yapacagina dair 6z-yeterliligi olusur. Bizim de

egitimciler olarak hedefledigimiz 6grenci profili tam olarak budur.
Arastirmanin Amaci

Ogrencilerin matematigi Ogrenmesini bircok faktdr etkilemektedir. Bunlardan bazilari

Ogrencinin olgunlasma diizeyi, genel yetenegi, 6gretmenin kisilik 6zellikleri, ailenin sosyo-ekonomik
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statiisii gibi 0gretme 6grenme-6gretme stireciyle dogrudan gelistirilemeyecek etkenlerdir. Bazilari ise
ogrencilerin dersle ilgili 6n 6grenmeleri; ilgisi, tutumu, basarili olabilecegine olan inanci, 6gretim
hizmetinin niteligi gibi okullardaki 6gretme-6grenme siireci yoluyla degistirilebilir etkenlerdir (Panal,
2012). Ayrica geometri bilgileri, matematikle ilgili diger konularin 6gretiminde, problem ¢6zme
asamalarinda yol gosterici olarak kullanilmaktadir (Altun, 2015). Bu amagcla bu arastirmada ortaokul

Ogrencilerinin geometriye yonelik tutum ve 6z-yeterliliklerinin ne diizeyde oldugu incelenecektir.
Problem

Bu arastirmanin problemi: Ortaokul Ogrencilerinin geometriye yonelik tutumlari ve 0z-

yeterlilikleri ne diizeydedir? Bu arastirmada asagida verilen alt problemlere cevap aranacaktir:
1-Ortaokul 6grencilerin geometriye yonelik tutumlari ve 6z-yeterlilikleri ne seviyededir?

2-Ortaokula devam eden kiz ve erkek 6grencilerin geometriye kars: tutumlarinda anlaml bir

fark var madir?

3- Ortaokul 6grencilerinin geometriye yonelik tutum ve 6z-yeterlilikleri arasinda bir iligki var

midir?

4- Farkli smnif diizeylerindeki ortaokul 6grencilerinin geometriye kars1 6z-yeterlilik seviyesi

agisindan anlamli bir fark var midir?
Arastirmanin Onemi

Ortaokul matematik Ogretim programinda Ogrencilerin artik bilgiyi ezberlemeleri degil
yapilandirmalar1 ve diger bilgilerle sentezlemeleri amaglanmaktadir. Bu sebeple karsimiza ¢ikan
merkezi sinavlarin tiimiinde geometrik bilgilere ihtiya¢ duyulmaktadir. Geometri dersinden korkan ve
geometrik sekilleri anlamayacag: fikrine sahip olan 6grencilerin bu tarz sorularda en bastan soruyu
okumaktan vazgectigi goriilmektedir. Bu calisma Ogrencilerin geometriye karsi tutum ve 0z-

yeterliliklerinin ne diizeyde oldugunu anlamak ag¢isindan 6nem tegkil etmektedir.
Yoéntem
Arastirma Yontemi

Aragtirmada ihtiya¢ duyulan veriler tarama modeline uygun olarak anket formu seklinde
toplanmugtir. Bu tiir calismalar, genellikle hedef kitlenin cinsiyet, yas ve sosyo-ekonomik durum gibi
kisisel 6zelliklerinin tekil ya da iligkisel olarak betimlenmesidir. Bir olay ya da olguyla ilgili olarak var
olan performanslarin, goriislerin, diisiincelerin, tutumlarin veya bir bagka psikolojik 6zelligin tekil ya
da bazi faktorlerle iliskileri bakimimdan betimlenmesini amaglar (Biiyiikoztiirk, 2001). Tarama arastirma

tasarimlari, arastirmacilarin bir érneklem ya da evrenin tutumlarini, goriislerini, davramslarini veya
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ozelliklerini tanumlamak igin goriisme sorulari, anketler, testler ve 6lgekler gibi araglar uyguladiklar:

bir nicel arastirma yontemidir (Creswell, 2012; Fraenkel, Wallen ve Hyun, 2015).
Veri Toplama Araclan

Aragtirmada kullanilan geometriye yonelik tutum ve dz-yeterlilik dlgekleri Ozdisci, (2019)
tarafindan gelistirilmistir. Geometriye yonelik tutum oOlgegi 5'1i Likert olmak {izere “Kesinlikle
Katilmiyorum”, “Katilmiyorum”, “Kararsizim”, Katiliyorum” ve “Kesinlikle Katiliyorum” seklinde
derecelendirilmistir. Bu derecelendirmede analizler yaparken 1’den 5e kadar puanlar verilmistir.
“Katilmiyorum” cevab1 1 puan, “Kesinlikle Katiliyorum” cevab: 5 puan seklindedir. Geometriye
yonelik tutum o6lgegi 24 maddeden olusmaktadir. Bu anketten alinabilecek en yiiksek puan 120, en
diisiik puan ise 24'tiir. Olgegin giivenirligini belirlemek amaciyla dlgegin tiimiine yapilan Cronbach
Alfa giivenirlik katsayisi 0,829 olarak hesaplanmuistir. Psikolojik bir test i¢cin Cronbach Alfa giivenirlik
degerinin 0,70 {izerinde hesaplanmas: kabul edilebilir (Biiyiikoztiirk, 2011). Bu deger 0,829 > 0,05
oldugu icin dlgegin giivenilir oldugu sdylenebilir.

Geometriye yonelik 6z-yeterlilik 6lgegi 5'1i Likert olmak tizere “Higbir Zaman”, “Ara sira”,
“Kararsizim”, “Cogu Zaman” ve “Her Zaman” seklinde derecelendirilmistir. Bu derecelendirmede
analizler yaparken 1’den 5’e kadar puanlar verilmistir. “Hi¢cbir Zaman” cevab1 1 puan, “Her Zaman”
cevab1 5 puan seklindedir. Geometriye yonelik 0z-yeterlilik Olgegi 25 maddeden olusmaktadir. Bu
olgekten almabilecek en yiiksek puan 125, en diisiik puan ise 25'tir. Olgegin giivenirligini belirlemek
amaciyla Olgegin tiimiine yapilan Cronbach Alfa giivenirlik katsayisi 0,840 olarak hesaplanmuistir.

Psikolojik bir test i¢in Cronbach Alfa giivenirlik degerinin 0,70 tizerinde hesaplanmas: kabul edilebilir

(Biytikoztiirk, 2011). Bu deger 0,840> 0,05 oldugu icin Olgegimizin giivenilir oldugu sdylenebilir.
Evren Orneklem

Bu arastirma 2019-2020 egitim Ogretim yilinda Dogu Anadolu Bolgesi'ndeki bir ilin
ortaokulunda 5, 6, 7 ve 8. smiflarindaki ortaokul dgrencilerine uygulanmustir. Olgeklerdeki sorular
ortaokul 0grencilerinin geometriye yonelik tutum ve 6z-yeterlilikleriyle alakali oldugu icin Glgegin
ortaokul dgrencilerine uygulanmasi uygun goriilmiistiir. Olgegi uygulamak igin ildeki bir okul
miidiiriiyle goriisiilmiis tiim ortaokul dgrencilerine uygun saatlerde dlgekler uygulanmistir. Olgekler
ildeki tiim ortaokul 6grencilerinin geometriye yonelik tutum ve 6z-yeterlilikleri hakkinda bir bilgi
vermesi agisindan 6nemli bir yere sahiptir. Ancak tiim ortaokullara ulasmak kolay olmayacag: igin
uygun bir orneklem segilmis ve Olgekler bu Orneklemdeki ortaokul 6grencilerine uygulanmuigtir.
Orneklemde bulunan 121 kiz, 106 erkek &grenci olmak iizere toplam 227 ortaokul &grencisine

uygulanmigtir. Orneklemde kizlar (%53,3), erkeler ise (%46,7) oranlarindadir.

Veri Analizi
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Bu aragtirmada elde edilen veriler SPSS 25 paket programi kullanilarak analiz edilmistir.
Aragtirma kapsamindaki veriler p = 0,05 anlamlilik diizeyinde degerlendirilerek yorumlanmustir.
Arastirmadan elde edilen veriler SPSS programina girilmeden 6nce hatalardan arindirmak ve gegerligi
artirmak amaciyla bazi onlemler alinmistir. Bu onlemler su sekildedir; ilk olarak maddelerin
isaretlenmesinde herhangi eksik bir isaretleme olup olmadig1 kontrol edilmistir. Yapilan kontroller
sonucunda ogrencilerin bazilarinin sorular1 cevaplamadiklar1 goriilmiistiir. Verilerde bir sorun
yaratmamasi i¢in bu sorularin degeri 0 olarak girilmistir. Son olarak, olcekten elde edilen verilerin her
birine birden baslayarak 227'ye kadar numara verilmistir. Numara verilmesinin amaci, arastirma
siirecinde ve arastirmadan sonra herhangi bir karisikligin 6niine gegmektedir. Bu analizlerden anketleri
cevaplayan ortaokul 6grencilerinin cinsiyetlerine ve sinif diizeylerine gore Kolmogorov-Smirnov ve
Shapiro-Wilk normallik testleri uygulanmustir. Cinsiyet bazinda ortaokul 6grencileri normal dagilim
sergiledigi icin parametrik testlerle analizlere devam edilmistir. Cinsiyet degiskenine gore bagimsiz
Orneklemler t testi uygulanmistir ve gerekli sonuglar yazilmistir. Sinif diizeylerine gore yapilan
normallik testi sonucunda 5, 6, 8. siniflar normal dagilim sergiledigi ancak 7. siniflarin normal dagilim
sergilemedigi goriilmiistiir. Analizler bu sonuglara gore yapilmistir. Siif diizeylerine gore bagimsiz
Orneklemler t testi yapilmis ve smif diizeyine gore farklilik olup olmadig: arastirilmistir. Ortaokul
ogrencilerinin tutum ve 6z-yeterlilikleri arasinda bir iliski olup olmadigini anlamak icin ise korelasyon

testi yapilmistir.
Bulgular

Ortaokul 6grencilerinin geometriye yonelik tutum ve 6z-yeterlilikleri incelenerek bu faktorlerin
cesitli degiskenlere gore farklilasip farklilasmadigr arastirilmistir. Ortaokul Ogrencilerinin geometri
dersine kargsi tutum ve 0z-yeterliliklerini incelemek icin betimsel istatistikleri Tablo 1’de verilmistir.

Tablo 1’de verilenlere gore yorum yaparak diger analizlerin uygulanmasina karar verilmistir.

Ortaokul Ogrencilerinin Geometriye Yonelik Tutum ve Oz-yeterliliklerinin Cinsiyet

Bazinda Karsilastirilmasi

Ortaokula devam eden kiz ve erkek oOgrencilerinin geometriye karsi tutum ve 0Oz-
yeterliliklerinin farklilagip farklilasmadigimi anlamak icin Oncelikli olarak betimsel istatistikler ile
baglanmustir. Ortaokula devam eden kiz ve erkek 6grencilerinin tutum ve 6z-yeterlilik anketinden elde

ettikleri toplam puana gore betimsel istatistik degerleri Tablo 1’'de verilmistir.
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Tablo 1. Ortaokul 63rencilerinin tutum ve 6z-yeterlilik anketi betimsel istatistik tablosu

Tutum Anketi Oz-yeterlik Anketi

Cinsiyet Istatistik Cinsiyet [statistik

Kiz Ortalama 80,26 Kiz Ortalama 78,4
Medyan 79 Medyan 77
Varyans 177,079 Varyans 179,475
SS 13,307 SS 13,397
Min. 46 Min. 49
Mak 109 Mak 118
Aralik 63 Aralik 69
Carpiklik 0,061 Carpiklik 0,414
Basiklik -0,27 Basiklik 0,197

Erkek Ortalama 78,92  Erkek Ortalama 77,82
Medyan 78 Medyan 78,5
Varyans 220,699 Varyans 269,101
SS 14,856 SS 16,404
Min. 24 Min. 25
Mak 118 Mak 125
Aralik 94 Aralik 100
Carpiklik -0,09 Carpiklik 0,029
Basiklik 1,158 Basiklik 1,539

Tablo 1’de tutum ve 6z-yeterlilik anketlerinin betimsel istatistikleri incelenmis, tutum anketinde
kizlarin carpiklik (0,061) ve basiklik (-0,270) , erkeklerin carpiklik (-0,090) ve basiklik (1,158); 6z-
yeterlilik Olceginde ise kizlarin carpiklik (0,414) ve basiklik (0,197) , erkeklerin carpiklik (0,029) ve
basiklik (1,539) degerlerine bakildiginda kizlarin -1 ve 1 araliginda oldugu goriilmiistiir. Ama erkeklerin
bu araligin disinda bir deger ¢ciktig1 icin tutum Olgeginin normal dagilim sergileyip sergilemedigine

bakmak i¢in Tablo 2’ye bakilmuistir.

Tablo 2. Ortaokul 6grencilerinin tutum ve oz-yeterlilik 6lcegi Kolmogorov-Smirnov normallik testi

Olgek Cinsiyet Istatistik p
N Kiz 0,050 0,200
Tutum Oleegi Erkek 0,077 0,145
Oz-yeterlilik Kiz 0,059 0,200
Olgegi Erkek 0,102 0,008

Orneklemdeki ortaokul &grenci saymmuz 227 kisidir. Normal dagilim incelenen grubun
biiyiikliigii n degerine gore kullanilmas: tavsiye edilen normallik testleri (Biiyiikoztiirk, 2011): n<50 ise
Shapiro-Wilk Testi, n>50 ise Kolmogorov-Smirnov testi kullanilir. n=227>50 oldugu icin Kolmogorov-
Smirnov Normallik Testine bakilmigtir. Tablo 2’de goriildiigii izere geometriye yonelik tutum anketine
gore kizlarin p = 0,200 > 0,05 ve erkeklerin p = 0,145 > 0,05 oldugu i¢in tutum 6lgegi kizlara ve erkeklere
gore normal dagilim sergilemistir. Geometriye yonelik 6z-yeterlilik anketinde gore kizlarmn p = 0,200 >
0,05 ve erkeklerin p = 0,008 < 0,05 oldugu i¢in 6z-yeterlilik 6lgegi kizlar icin normal dagilim sergilemis

fakat erkeklere gore normal dagilim sergilememistir.
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Histogram

Histogram w0

Frequency
Frequency

@ 7 100

Tutum Olgegi Oz-yeterlilik Olgegi
Sekil 1. Ortaokul 6grencilerin tutum ve 6z-yeterlilik 6lgegine ait histogram

Sekil 1 incelendiginde tutum ve 6z-yeterlilik 6l¢geginin normal dagilim sergiledigi goriilmiistiir. Tablo
3’te ortaokul Ogrencilerinin tutum ve Oz-yeterlilik Olgegi ortalamalar1 ve standart sapma degerleri

verilmigtir.

Tablo 3. Ortaokul 63rencilerinin tutum ve 6z-yeterlilik 6lcegi betimsel istatistikleri

Olgekler Cinsiyet X SS Std. Hata Ortalamasi
Tutum Olgegi Kiz 80,26 13,307 1,210
Erkek 78,92 14,856 1,443
Kiz 78,40 13,397 1,218

Oz-yeterlilik Olgegi Erkek 77,82 16,404 1,593

Tablo 3'te goriildiigii tizere tutum olgeginde kizlarn ortalamasi (X=80,26, SS = 13,307) ve
erkeklerin ortalamasi (X=78,92, SS = 14,856) cikmistir. Yine ayru sekilde oz-yeterlilik 6lceginde de
kizlarin ortalamasi (X=78,40, SS = 13,397) ve erkeklerin ortalamas1 (X=77,82, SS = 16,404) cikmustir. Bu
iki 6lgekte ¢ikan farklarin istatistiksel olarak anlamli olup olmadigini anlamak i¢in Tablo 4’e bakilmistir.

Tablo 4. Ortaokul 6grencilerinin geometriye yonelik tutum ve oz-yeterlilik 6lcegi bagimsiz 6rneklemler t testi
tablosu

Ortalamanin Std. Hata ..
Anketler F P t sd P Farklilagmasi Farklilagsmas Alt Ust
Tutum 0581 0,447 0,717 225 0,474 1,340 1,869 2344 5024
Olgegi
Oz-
yeterlilik 0,853 0,357 0,291 225 0,771 0,576 1,979 3324 4476
Olgegi

Tablo 4'te goriildiigii tizere tutum dlgeginde [t(225)=0,717, p=0,474> 0,05] oldugu goriilmiistiir.
Buna gore ortaokula devam eden kizlarin ve erkeklerin geometriye yonelik tutumlarinin ortalamalar:
farkli olmasina ragmen cinsiyet bazinda istatistiksel olarak anlamli bir farklihik yoktur. Oz-yeterlilik
Olgeginde [t(225) = 0,291, p=0,771 > 0,05] oldugu goriilmiistiir. Buna goére ortaokula devam eden kizlarin
ve erkeklerin geometriye yonelik 6z-yeterlilik ortalamalar1 farkli olmasina ragmen cinsiyet bazinda

istatistiksel olarak anlaml bir farklilik yoktur.
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Ortaokul Ogrencilerinin Geometriye Yonelik Tutum ve Oz-yeterlilikleri Arasindaki Iligki

Ortaokul 6grencilerinin geometriye yonelik tutum ve 6z-yeterlilikleri arasindaki iliski analiz
edilmistir. Tutum ve 0z-yeterlilikleri arasindaki iliski Pearson Korelasyon ile incelenmistir. Pearson
Korelasyon katsayisi r=0,0566 p=0,00 < 0,05 oldugu i¢in ortaokul &grencilerinin tutumlar: ile 6z-
yeterlilikleri arasindaki bu iliski istatistiksel olarak anlamlidir. Bu katsay1 0.30 <r <0,70 arasinda oldugu
i¢in ortaokul 6grencilerinin tutumlar1 ve 6z-yeterlilikleri arasinda orta kuvvette pozitif yonde bir iligki

vardir (Biiytikoztiirk, 2010).

Ortaokul Ogrencilerinin Geometriye Yonelik Tutum ve Oz-yeterliliklerinin Sinif

Diizeylerinde Karsilastirilmasi

Ortaokul 6grencilerinin geometriye karsi tutum ve 6z-yeterliliklerinde sinif bazinda degisiklik
olup olmadigini anlamak icin asagidaki analizler yapilmistir. Ortaokul &grencilerinin smif bazinda

tutum ve 6z-yeterlilik 6l¢egi normallik testi sonuglar: Tablo 5'de verilmistir.

Tablo 5. Ortaokul 63rencilerinin simf bazinda tutum ve 6z-yeterlilik 6lceSi normallik testi tablosu

Anketler Siruf Kolmqgorov-Smlrnov - Shaplro-Wllk
Istatistik p Istatistik p

5. siif 0,077 0,200

s, 6. siuf 0,982 0,740
Tutum Olgeg 7. siuf 0,129 0,010
8. sinif 0,067 0,200
5. smif 0,087 0,200

" e 6. siuf 0,965 0,203
Oz-yeterlilik Olgegi 7 suf 0122 0,020
8. simif 0,110 0,043

5 6, 7 ve 8. siflarda yer alan Ogrencilerin sayisinin 50’den fazla oldugu durumlarda
Kolmogorov-Smirnov testinin sonucuna, 50’den az oldugu durumlarda ise Shapiro-Wilk testinin
sonucuna bakilmistir. Tablo 5'de 5, 6 ve 8. siniflarin normallik katsayis1 p = 0,200, p = 0,740 ve p = 0,200
> 0,05 oldugu icin 5, 6 ve 8. siniflar geometriye yonelik tutum 6lgeginde normal dagilim sergilemislerdir.
Tablo 5’te 7. siuflarin normallik katsayis1 p = 0,010 < 0,05 oldugu icin 7. siuflar geometriye yonelik
tutum Olgeginde normal dagilim sergilememiglerdir. Tablo 5'te 5. ve 6. sniflarin normallik katsayisi p
= 0,200 ve p= 0,203 > 0,05 oldugu icin 5. ve 6. sinuflar geometriye yonelik 6z-yeterlilik 6lgeginde normal
dagilim sergilemiglerdir. Tablo 5'te 7. ve 8. siuflarin normallik katsayis1 p = 0,020 ve p=0,043 < 0,05
oldugu icin 7. ve 8. smiflar geometriye yonelik oz-yeterlilik Olgeginde normal dagilim

sergilememislerdir.

Tablo 6. Ortaokul 6grencilerinin tutum ve oz-yeterlilik 6lceginin sumflara karst homojenlik
Olcekler Levene Istatistik sd1 sd2 p

Tutum Olgegi 0,388 3 223 0,761
Oz-yeterlilik Olgegi 0,817 3 223 0,486
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Tablo 6 incelendiginde ortaokul 6grencilerinin tutum Olcegine gore homojenlik katsayisi
p=0,761 > 0,05 oldugu icin ortaokul 6grencileri farkli smiflara goére homojen dagilmistir. Ortaokul
ogrencilerinin 6z-yeterlilik dlcegine gore homojenlik katsayis1 p=0,486 > 0,05 oldugu igin ortaokul

ogrencileri farkli siniflara gére homojen dagilmustir.

Tablo 7. Ortaokul 63rencilerinin tutum ve 6z-yeterlilik 6lcegi sinif bazinda betimsel istatistigi

95% Giiven Aralig:

Anketler Simf n X SS AltSuur Ust Sirar Min. Mak.

5. smif 53 82,85 13,962 79,00 86,70 54 109

Tutum Olgegi 6. smif 43 78,51 13,513 74,35 82,67 50 106
7. sif 64 78,00 13,502 74,63 81,37 46 118

8. sinuf 67 79,39 14,800 75,78 83,00 24 109

5. smnif 53 81,70 13,444 77,99 85,40 48 114

Oz—yeterlilik 6. sinuf 43 77,40 15,861 72,51 82,28 50 118
Olgegi 7. sif 64 76,67 15,325 72,84 80,50 48 125

8. sinuf 67 77,16 14,644 73,59 80,74 25 117

Tablo 7 ve $Sekil 2 incelendiginde ortaokul 6grencilerinin tutum Olgegine gore ortalamalar: 5.
sinuflar (X=82,85, SS = 13,962) , 6. sinuflar (X=78,51, SS = 13,513) , 7. sinuflar (X=78,00, SS = 13,502) , 8.
siflar X=79,39, SS = 14,800) ¢ikmustir. Ortaokul 6grencilerinin farkli simif diizeylerindeki geometriye
yonelik tutum ortalamalarinin hepsi birbirinden farkli ¢ikmistir. Bu farklarin anlamh bir fark olup

olmadigini anlamak i¢in Tablo 8’e bakilmistir.

8

Tutum
Olceginin
ortalamasi

80

5.8inf 6 .Sinif 7.5mnif 8.5inf
Sinif

Sekil 2. Ortaokul 6grencilerinin sinif bazinda geometriye yonelik tutum olgegi ortalamalar:

Tablo 7 ve Sekil 3 incelendiginde ortaokul 6grencilerinin 6z-yeterlilik lgegine gore ortalamalar:
5. siniflar (X=81,70, SS = 13,444) , 6. smuflar (X=77,40, SS = 15,861) , 7. sinuflar (X=76,67, SS = 15,325) , 8.
simuflar (X=77,16, SS = 14,644) cikmustir. Ortaokul Ogrencilerinin farkl smif diizeylerindeki geometriye
yonelik 6z-yeterlilik ortalamalarinin hepsi birbirinden farkli gtkmustir. Bu farklarin anlamli bir fark olup

olmadigimi anlamak i¢in Tablo 8'e bakilmistir.
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Tutum
olgeginin
ortalamasit

5.8inf 6.Sinif 7.5mif 8.Sinif
Sinif

Sekil 3. Ortaokul 6grencilerinin sinif bazinda geometriye yonelik 6z-yeterlilik 6lgegi ortalamalar:

Ortaokul 6grencilerinin geometriye yonelik tutum ve 6z-yeterlilik 6lgceginde sinif diizeylerine
gore normal dagilim sergilememislerdir. Sinif diizeylerine gore farklilasip farklilasmadigini anlamak

i¢in Tablo 8'de Kruskal-Wallis analizi yapilmistir.

Tablo 8. Ortaokul 63rencilerinin geometriye yonelik tutum ve 6z-yeterliliklerinin Kruskal Wallis

Istatistikler Tutum Olgegi Oz-yeterlilik Olgegi
Kruskal-Wallis H 4,328 6,035
df 3 3
Asymp. p 0,228 0,110

Tablo 8 incelendiginde ortaokul 6grencilerinin geometriye yonelik tutumlariin sinif bazinda
Kruskal-Wallis H katsay1 p = 0,228 ¢ikmustir. Bu deger 0,228 >0,05 oldugu icin ortaokul 6grencilerinin

geometriye yonelik tutumlarinda sinif bazinda istatistiksel olarak anlamli bir farklilik yoktur.

Tablo 8 incelendiginde ortaokul 6grencilerinin geometriye yonelik 6z-yeterliliklerinin sinif
bazinda Kruskal-Wallis H katsay1 p = 0,110 ¢ikmistir. Bu deger 0,110 > 0,05 oldugu igin ortaokul
ogrencilerinin geometriye yonelik 6z-yeterliliklerinde sinif bazinda istatistiksel olarak anlamli bir
farklilik yoktur. Detayli bir arastirma yapmak i¢in siif bazinda ikili Mann-Whitney U testi yapilmuistir.
Tablo 9'da ortaokul 0grencilerinin geometriye yonelik tutum ve 6z-yeterlilik 6lgegi sinif bazinda ikili
Mann-Whitney U analizinin sonuglar: verilmistir.

Tablo 9. Ortaokul d6grencilerinin geometriye yonelik tutum ve Oz-yeterlilik 6lgegi simif bazinda ikili Mann-
Whitney U analizi

Tutum Olgegi Oz-yeterlilik Olgegi

Gruplar Mann-Whitney U Y4 p Mann-Whitney U V4 p

5- 6. siuf 955 -1,360 0,174 898 -1,780 0,075
5- 7. siuf 1332,5 -1,992 0,046 1282,5 -2,265 0,023
5- 8. siuf 1587 -0997 0,319 1476,5 -1,581 0,114
6- 7. siuf 1311,5 -0410 0,682 1349 -0,172 0,864
6- 8. siuf 1341 -0,610 0,542 1337,5 -0,631 0,528
7- 8. sif 1904,5 -1,103 0,270 1940 -0,940 0,347




KEFAD Cilt 21, Say1 1, Nisan, 2020

Tablo 9'da verilen ortaokul 6grencilerinin geometriye yonelik tutumlar: incelendiginde 5. sinif
ve 6. smuf arasindaki farklilasma katsayisimin p = 0,174 oldugu goriilmiistiir. Bu deger 0,174 > 0,05
oldugu icin iki siuf arasinda istatistiksel olarak anlaml bir fark yoktur. 5. siif ve 7. simif arasindaki
farklilasma katsayisinun p=0,046 oldugu gorilmiistiir. Bu deger 0,046 < 0,05 oldugu icin iki siruf arasinda
istatistiksel olarak anlamli bir farklilik vardir. 5. sinuf ve 8. sinif arasindaki farklilasma katsayisinin p =
0,319 oldugu goriilmiistiir. Bu deger 0,319 > 0,05 oldugu i¢in iki sinif arasinda istatistiksel olarak anlaml
bir fark yoktur. 6. sinif ve 7. siif arasindaki farklilasma katsayisinin p = 0,682 oldugu goriilmiistiir. Bu
deger 0,682 > 0,05 oldugu icin iki siif arasinda istatistiksel olarak anlamli bir fark yoktur. 6. sinf ve 8.
sinif arasindaki farklilasma katsayisinin p = 0,542 oldugu goriilmiistiir. Bu deger 0,542>0,05 oldugu i¢in
iki simif arasinda istatistiksel olarak anlamli bir fark yoktur. 7. simif ve 8. sinif arasindaki farklilasma
katsayisinin p = 0,270 oldugu goriilmiistiir. Bu deger 0,270 > 0,05 oldugu icin iki siuf arasinda

istatistiksel olarak anlamli bir fark yoktur.

Tablo 9 incelendiginde ortaokul O&grencilerinin geometriye yonelik 0z-yeterlilikleri
incelendiginde 5. siif ve 6. sinif arasindaki farklilasma katsayisinin p = 0,075 oldugu goriilmdiistiir. Bu
deger p =0,075 > 0,05 oldugu icin iki sinif arasinda istatistiksel olarak anlaml bir fark yoktur. 5. sinif ve
7. siuf arasindaki farklilasma katsayisinin p = 0,023 oldugu goriilmiistiir. Bu deger p = 0,023 < 0,05
oldugu icin iki sinif arasinda istatistiksel olarak anlamli bir farklilik vardir. 5. sinif ve 8. sinif arasindaki
farklilasma katsayisinin p = 0,114 oldugu goriilmdiistiir. Bu deger p = 0,114 > 0,05 oldugu icin iki sif
arasinda istatistiksel olarak anlamli bir fark yoktur. 6. smif ve 7. sinuf arasindaki farklilasma katsayisinin
p = 0,864 oldugu goriilmiistiir. Bu deger p = 0,864 > 0,05 oldugu i¢in iki sinuf arasinda istatistiksel olarak
anlamli bir fark yoktur. 6. smif ve 8. siuf arasindaki farklilasma katsayisinin p = 0,528 oldugu
goriilmiistiir. Bu deger p = 0,528>0,05 oldugu i¢in iki sinif arasinda istatistiksel olarak anlaml bir fark
yoktur. 7. sinif ve 8. siif arasindaki farklilasma katsayisinin p = 0,347 oldugu goriilmiistiir. Bu deger p

= 0,347 > 0,05 oldugu igin iki sinuf arasinda istatistiksel olarak anlamli bir fark yoktur.
Ortaokul Ogrencilerinin Geometriye Yonelik Tutum ve Oz-yeterliliklerinin Faktor Analizi

Bu aragtrmada ortaokul ogrencilerinin geometriye yonelik tutum ve Oz-yeterliliklerine
verdikleri yanitlarin faktor analizi yapilmistir. Tablo 10’da ortaokul 6grencilerinin geometriye yonelik
tutum ve Oz-yeterlilik Olgeginin faktor analizi yapmaya uygun olup olmadigina ile ilgili analizler

verilmigtir.

Tablo 10. Ortaokul 6grencilerinin geometriye yonelik tutum ve oz-yeterlilik lcegi KMO ve Bartlett's testi

Olgekler Tutum Olgegi Oz-yeterlilik Olgegi
Kaiser-Meyer-Olkin 0,864 0,865
Bartlett's Kiiresellik testi Yaklasik. Chi-Square 1847,478 1599,450
sd 276 300
p 0,000 0,000
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Tablo 10 incelendiginde ortaokul 6grencilerinin geometriye ait tutum Slgeginde Kaiser-Meyer-
Olkin degerinin 0,864 ve geometriye ait 0z-yeterlilik 6lgeginde Kaiser-Meyer-Olkin degerinin 0,865
bulunmustur. Bu deger 6rneklemdeki kisi sayimizin ankete gore yeterli diizeyde olduguna isaret eder.
Bu degerin 0 ile 1 arasinda 0,864 ciktigl icin ¢ok iyi diizeyde bir 6rneklem biiytikliigiine sahibiz. Tablo
10’a bakildiginda p degerleri 0,000 < 0,05 oldugu i¢in sonug istatistiksel olarak anlamhidir. Dolayisiyla

bu 6lgekler faktor analizi yapmaya uygundur.

Tablo 11. Ortaokul 63rencilerinin geometriye yonelik tutum olgegi faktorleri tablosu

Tutum Olgegi Faktor
1 2 3 4 5

Madde_10 ,762
Madde_13 ,759
Madde_7 ,756
Madde_15 ,740
Madde_17 ,668
Madde_4 ,658
Madde_2. ,653
Madde_19 ,612
Madde_21 ,488
Madde_11 ,853
Madde_14 ,802
Madde_18 ,754
Madde_16 ,621
Madde_20 ,598
Madde_8 ,533
Madde_6 ,484
Madde_3 ,796
Madde_1 ,695
Madde_5 ,712
Madde_9 ,669
Madde_12 ,638
Madde_23 -,454
Madde_22 ,827
Madde_24 ,705

Tablo 11 incelendiginde ortaokul dgrencilerinin geometriye yonelik tutum olgeginde 5 faktor
oldugu belirlenmistir. [k faktordeki sorular S10, S13, S7, S15, S17, S4, S2, S19, S21 olup bu sorular
geometriyi teknolojiyi anlarim faktorii etrafinda toplanmugtir. Tkinci faktérdeki sorular S11, S14, S18,
S16, S20, S8, S6 olup bu sorular geometri konularmi severim faktérii etrafinda toplanmustir. Ugiincii
faktordeki sorular S3, S1 olup bu sorular geometriyi matematikten daha ¢ok severim faktorii tizerinde
toplanmistir. Dordiincii faktdrdeki sorular S5, S9, S12, S23 olup bu sorular geometriyi sevmem faktorii
tizerinde toplanmistir. Besinci faktdrdeki sorular S22, 524 olup bu sorular geometri ¢6zebilirim faktorii

etrafinda toplanmustir.
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Sekil 2. Ortaokul 6grencilerinin tutum 6lgegine ait faktor analizi

Sekil 2’de de goriildiigii lizere ortaokul Ogrencilerinin geometriye yonelik 6z-yeterlilik

Olceginde 5 faktor bulunmaktadir.

Tablo 12. ortaokul 6grencilerinin geometriye yonelik 6z-yeterlilik 6lcegi faktorleri tablosu

Oz-yeterlilik Olgegi

1

Faktor
3

Madde_17
Madde_16
Madde_20
Madde_14
Madde_15
Madde_21
Madde_25
Madde_1
Madde_5
Madde_6
Madde_9
Madde_18
Madde 24
Madde_3
Madde_12
Madde_2
Madde_11
Madde 13
Madde_ 7
Madde_8
Madde 23
Madde 22
Madde_4
Madde_10
Madde_19

,660
,659
,650
,618
,596
,550
,514
,448

,717
,704
,678
,575
,568
,526
,520

,689
,664
,583
,582
,561

,743
,522
,398

,490
,466

Tablo 12 incelendiginde ortaokul 6grencilerinin geometriye yonelik 6z-yeterlilik 6lgeginde 5

faktor oldugu belirlenmistir. Ik faktordeki sorular Q17, Q16, Q20, Q14, Q15, Q21, Q25, Q1 olup bu

sorular geometriyi anlarim faktorii etrafinda toplanmustir. ikinci faktordeki sorular Q5, Q6, Q9, Q18,
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Q24, Q3, Q12 olup bu sorular geometriyi basaramam faktorii etrafinda toplanmistir. Ugiincii faktordeki
sorular Q2, Q11, Q13, Q7, Q8 olup bu sorular geometrideki bilgilerimi kullanabilirim faktorii tizerinde
toplanmustir. Dordiincii faktordeki sorular Q23, Q22, Q4 olup bu sorular geometrik sekilleri bilirim
faktorii tizerinde toplanmistir. Besinci faktordeki sorular Q10, Q19 olup bu sorular geometri ¢6zebilirim

faktorii etrafinda toplanmustir.

S ——t—
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Sekil 3. Ortaokul 6grencilerinin 6z-yeterlilik 6lgegine ait faktor analizi

Sekil 3'te de goriildiigii lizere ortaokul 6grencilerinin geometriye yonelik 6z-yeterlilik Slgeginde

5 faktor bulunmaktadir.
Tartisma Sonug ve Oneriler

Ulkemizde meydana gelen segme smavlarinda dgrencilerin dikkat, motivasyon, beceri ve
tistbiligsel diisiinme becerileri daha ¢ok 0grencilerin derslerdeki bilgileri dl¢iilmektedir. Bu becerilerin
de olusabilmesi i¢in Ogrencilerdeki tutumlarin ve 6z-yeterliliklerin yeterli seviyede olmasi istenir.
Ciinkii 6grencilerdeki bir derse karsi olumlu tutumu ders basarisini etkilemektedir. Ayni sekilde bir
0grencinin bir dersi basaracagina olan 6z-yeterlilik algis1 da bu anlamda etkili olmaktadir. Bir durumla
ilgili 6z-yeterlik inanglar1 yiiksek olan bireylerin, bir isin {istesinden gelebilmek i¢in ¢ok caba sarf
ettikleri goriilmiistiir. Olumsuz bir durumla kargilagtiklarinda da kolay kolay pes etmedikleri, kararh
ve sabirli olduklar: diistiniildiigiinde (Agskar ve Umay, 2001), 6grencilerin matematigin bir dali olan
geometri 6z-yeterlik inanglariin da geometri 6grenme ve geometrik diisitnmede etkili olabilecegi ileri
siiriilebilir. Ozellikle her anlamda soyut bir ders olan matematige karsi tutum ve 6z-yeterliliklerin
artirilmasi 6grencilerdeki akademik bagariy1 beraberinde getirecektir. Matematik dersine oranla daha
karmagik gibi goriinen geometri dersinde de durum aymi sekildedir. Son yillarda teknolojinin
gelismesiyle birlikte akilli tahtalar, 6zel geometrik programlarla konular islenerek ogrencilerin
geometriye yonelik tutum ve Oz-yeterliliklerinde olumlu yonde degisiklik olmasi amaglanmigtir.

Renkli, sesli, hareketli gorsellerle geometri konular1 daha eglenceli hale getirilmeye ¢aligilmigtir. Milli
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Egitim Bakanlig1 da EBA da (eba.gov.tr) gerekli ve 6rnek ders anlatimlariyla bu konuda 6grencilere ve

O0gretmenlere hizmet etmektedir.

Bu arastirmada geometri 6gretiminde ortaokul 6grencilerinin geometriye yonelik tutum ve 6z-
yeterliliklerini incelenmistir. Ortaokula devam eden kiz ve erkek 6grencilerin geometriye yonelik tutum
Olceginde kizlarin ortalamas: erkeklerin ortalamasindan yiiksek olmasina ragmen istatistiksel olarak
anlaml bir fark olmadig1 bulunmustur. Bu arastirmamn tersine Kaba, Daymaz ve Bogazliyan (2016),
Ogrencilerin geometriye yonelik tutumlarmin ise cinsiyetlerine gore anlamh bir farklilik gosterdigi
sonucuna ulagilmustir. Kiz 6grencilerin geometriye yonelik tutumlarimin erkek 6grencilerin tutumlarma

gore daha yiiksek oldugunu tespit etmislerdir.

Ortaokul 6grencilerinin geometriye yonelik 6z-yeterlilik 6lgeginde de kizlarin ortalamasi
erkeklerin ortalamasindan farkli ¢ikmistir. Kizlarin 6z-yeterlilik ortalamalarinin erkeklerin 6z-yeterlilik
ortalamalarina gore yiiksek ¢ikmistir. Bu farkin istatistiksel olarak anlamli olmadigi bulunmustur.
Erkek ve Isiksal-Bostan (2015), sekizinci sinif 6grencilerinin geometriye yonelik 6z-yeterlik inanglarinin
orta diizeyde oldugu sonucuna ulasmislardir. Cinsiyet degiskeninin 6grencilerin matematik 6z-yeterlik
inanglarmi etkilemedigini belirlemislerdir (Isiksal ve Agkar, 2003; Chen ve Zimmerman, 2007; Ayotola
ve Adedeji, 2009; Cetin, 2009; Ozkan, 2010; Uzar, 2010; Erdogan, Baloglu ve Kesici, 2011; Cagirgan-
Giilten ve Soytiirk, 2013; Yildirim ve Ozkan, 2013; Erkek ve Isiksal-Bostan, 2015).

Ortaokul 6grencilerinin geometriye yonelik tutum ve 6z-yeterlilikleri arasinda bir iligki olup
olmadigini aragtirilmigtir. Ortaokul 6grencilerinin tutumlar: ve 6z-yeterlilikleri arasinda orta kuvvette
pozitif yonde bir iliski vardir (Biiyiikoztiirk, 2010). Bu baglamda bu calismada elde edilen geometriye
yonelik 6z-yeterligi yiiksek olan bir 0grencinin geometriye yonelik tutumunun da yiiksek olacag:
sonucunun Kundu ve Ghose (2016) ile Stramel’in (2010) ¢alismalarinda elde edilen sonugla paralellik

gostermektedir.

Ortaokul ogrencilerinin geometriye yonelik tutumlarinda smif diizeylerine gore anlamli bir
farklilik olup olmadigini arastirilmustir. Oncelikle siuf diizeylerine gére Kolmogorov-Smirnov ve
Shapiro-Wilk normallik testi uygulayip sonra ANOVA yapildi. Ortaokul 6grencilerinin geometriye
yonelik tutumlari arasinda anlamli bir fark bulunmamuistir. Cansiz-Aktas ve Aktas (2012) lise 6grencileri
ile yaptiklar1 caligmalarinda sinuf diizeyine gore 6grencilerin geometriye yonelik tutumlarinda anlamli
bir farkliigin olmadigimi ortaya koyan bu calismaya paralellik gostermistir. Kaba, Daymaz ve
Bogazliyan (2016), 6grencilerin geometriye yonelik tutumlarmnin da sinf seviyesine gore anlamli bir
sekilde farklilastig1 sonucuna ulagsmiglardir. Dede (2012) sinuf seviyelerine gore 6grencilerin geometriye

yonelik tutumlarinda anlaml bir iliskinin oldugunu ifade etmistir. Arastirma sonuglarmndaki
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farklhiliklardan dolay: 6grencilerin geometriye yonelik tutumlarinin farkli ¢alisma gruplariyla yeniden

yapilmasinin faydali olacag: diisiiniilmektedir.

Ortaokul 6grencilerinin geometriye yonelik 6z-yeterliliklerinde sinif diizeylerine gore anlamh
bir farklilik olup olmadigin arastirilmigtir. Smif diizeylerine gore Kolmogorov-Smirnov ve Shapiro-
Wilk normallik testi ve ANOVA yapilmistir. Ortaokul o6grencilerinin geometriye yonelik 6z-
yeterlilikleri arasinda anlamli bir fark olmadig bulunmustur. Ozkan (2010) sinuf seviyesinin geometriye
yonelik 6z-yeterlik tizerindeki etkileri pratikte anlaml olmadigin tespit etmistir. Yalniz, Yenilmez ve
Korkmaz (2013) geometriye yonelik 6z-yeterligin sinif seviyesine gore anlamh sekilde farklilastiginm
tespit etmislerdir. Bu baglamda geometriye yonelik Oz-yeterligin smif seviyelerine gore degisip
degismedigi konusunda net bir sonucun olmadig1 goriilmiistiir. Bu durum calisma gruplarindaki
farkliliklardan kaynaklanmis olabilir. Sinuf seviyelerinin artmas: ile geometride 6grenilen konularin
zorlasmas:t ve Ogrencilerin bu konular1 &grenemeyecegi yoniindeki inanglari ve kaygilarmin

degiskenlik gosteriyor olmasi elde edilen sonuglardaki farkliliklarin sebebi olabilir.

Aragtirma verilerine dayanarak yeni bir ¢alisma yapacak aragtirmacilara su Oneriler ileri
siiriilebilir. Ortaokul 6grencilerinin geometri tutum ve 6z-yeterlilik diizeylerinin cinsiyet degiskenine
gore degismedigi sonucuna ulasildigi i¢in bu ¢alisma farkli gruplarda tekrarlanip yeni bir arastirma
yapilabilir. Ortaokul 6grencilerinin tutum ve 6z-yeterlilikleri arasinda anlamli ve orta diizeyde bir iligki
¢iktigi icin bu iligskinin nasil ve neden olustuguna dair bir arastirma yapilabilir. Ortaokul 6grencilerinin
tutumlarin ve 6z-yeterliliklerini artiracak sinif ¢alismalar1 yaptirilabilir. Farkli sinif diizeylerinde tutum

ve O0z-yeterliliklerindeki degisim olup olmadig1 baska bir ¢alisma grubuyla tekrar arastirilabilir.
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Summary

In this study, research was conducted on the attitudes and self-efficacy of middle school students towards
geometry. The Attitude Scale towards Geometry and the Self-Efficacy Scale towards Geometry were used as
instruments (Ozdisci, 2019). The research was carried out in accordance with the screening model, which is one of
the quantitative research methods. For the data obtained, analyses were done by using the SPSS 25 package
program. The instruments of the research were administered to 227 middle school students, 121 girls and 106 boys
in Bingol, Turkey. Descriptive research about the attitudes and self-efficacy of middle school students towards
geometry were conducted. An independent samples ¢ test was conducted in order to find out whether there was a
mean difference in the attitudes and self-efficacy of middle school students according to gender. As a result of the
analyses, no significant mean differences were found in the attitudes and self-efficacy towards geometry
depending on the gender variable according to the total scores obtained from the instruments. In addition,
ANOVA was run according to grade levels and the results were examined in order to understand whether their
attitudes and self-efficacy towards geometry varied at grade levels. Correlation analysis was conducted to
understand whether there was a significant relationship between attitude and self-efficacy of middle school
students towards geometry. As a result, medium level relationship was determined between the attitudes and self-
efficacy of middle school students towards geometry. The values of the data were evaluated and suggestions were
made to researchers.
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Introduction

Due to the development of technology and acceleration of life in this period, students are
expected to think faster and more practically in their exams, make quick decisions accordingly, and give
correct answers to multiple choice questions on tests. It is seen that students, who do not have
confidence in the education system and who cannot display a positive attitude towards their school
conditions, are eliminated by the system. These students fail to understand the importance of their
studies and the increased speed in which they occur as they reach the higher educational years.
Moreover, cognitive learning activities are not very successful in students who cannot fully meet the
requirements of this educational system. The student is indifferent to the lessons teachers have
developed, does not like his/her teachers, does not want to deal with education, and thinks that there
will be no job for him. In other words, a student with a negative attitude will not like the lesson, spend

less time on the lesson, and increase the probability of failure (Ozdisci, 2019).

According to Bloom (2012), it is thought that the source of approximately one fourth of the
differences between students' learning comes from affective characteristics. These affective features can
be listed as positive attitude towards mathematics, appreciation of value, interest, motivation, anxiety,
and self-confidence (Baykul, 2014). The term "attitude" was first mentioned in a scientific article by
Spencer (1892), who studied human behavior in the second half of the 19t century (cited in. Zysberg,
2012). Attitude means "ready to move" in its Latin origin. Allport (1967) defined attitude as “mental and
emotional readiness that has a guiding or effective power on the behavior of the individual against all
the objects and situations related to life and experiences”. Since attitude is known as the tendency of
individuals to react positively or negatively to a certain object (Tavsancil, 2015), negative attitudes will
prevent students from showing their proficiency in a lesson, even though the students have the level of
consciousness required by the course (Aydin and Dilmac, 2004). In this context, due to attitudinal
problems, students' deficiency in realizing their potential may bring them, as well as their families and

educators, to a wide variety of challenges.

In order to create a defense against the education system where the race and pace is at the
forefront in our time, we must train our students in the most equipped way. We also have to increase
their belief in their success. In order to make our children fully equipped for their lessons, we should
take into account the current educational programs and give achievements correctly. In the updated
middle school curriculum by Ministry of National Education (MoNE) (2018), developing a positive
attitude towards mathematics is also valid for geometry, which is a lower mathematics learning area.
In other words, the issue of developing positive attitudes, which is emphasized in this study, was

emphasized.
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Mathematics self-efficacy belief is defined as a situational or problem-specific assessment
(Hackett & Betz, 1989) of an individual's confidence in the ability to fully fulfill or perform a particular
situation or problem. A positive relationship between students' mathematics self-efficacy beliefs and
their mathematics achievements were found in many studies (Ayotola and Adedeji, 2009; Chen and
Zimmerman, 2007; Isiksal and Askar, 2003; Erdogan, Baloglu and Keskin, 2011; Cagirgan-Gulten and
Soyturk, 2013; Uzar, 2010). Therefore, an increase of self-efficacy in students will change their

perspectives and academic achievements towards mathematics, and thus their geometry achievement.

Geometry is defined as the branch of science (TDK [Turkish Language Association], 2019),
which examines the relationships, measurements and properties of geometry, such as points, lines,
angles, surfaces and objects, which are one of the most basic learning areas of mathematics. The
geometry that examines these concepts is also very important in practice, as it allows an explanation of
concepts of abstract mathematics by establishing an analogy with the objects encountered in daily life.
However, it is a learning area thought to be difficult for students to understand. Some of these
difficulties are that geometry appears to many students as a stack of formulas for rule and shape name
memorization (Olkun and Aydogdu, 2003). In the elementary school mathematics curriculum,
behaviors related to gaining knowledge and skills related to the recognition of geometric shapes, their
knowledge and understanding of the relations of shapes with each other, from the moment they were
born, and finding dimensions such as length, area, and volume of these shapes are included (Baykul,
2009). In daily practice, work can be produced by using geometry knowledge in many fields from
engineering to plastic surgery. When viewed pragmatically, geometry is necessary and useful for
students for their future lives. Geometry provides students with basic skills such as analysis,
comparison, and generalization, as well as cognitive skills such as examination, research, criticism,
revealing what they learn in the form of a scheme, being regular, careful, patient, and expressing their
ideas openly and distinctly (Baykul, 2014). In general, geometry is seen as an important tool for the
student to make sense of his own world (National Council of Mathematics Teachers [NCTM], 2000).
The student interacts closely with geometry as (s)he tries to discover what is happening around him. In
order for this interaction to become meaningful, we must consider our students’ geometry and
mathematics as a whole and eliminate any differences in their minds to increase their beliefs that they
will succeed. This is important because a student who has learned gains in the curriculum shows a
positive attitude before the problems he encounters and his self-efficacy is formed so that he will do

those problems. This is exactly the student profile that we aim for as educators.

Aim of the Study



Many factors affect students' learning of mathematics. Some of these are factors that cannot be
directly developed through the teaching-learning process, such as the student's maturity level, general
ability, and personality traits of the teacher, and the socio-economic status of the family. Some of them
are pre-learning about the lesson in terms of interest, attitude, beliefs about being successful or not.
Moreover, the quality of teaching service can be changed through the teaching-learning process in
schools (Panal, 2012). In addition, geometry information is used as a guide in the teaching of other
mathematics-related topics and problem solving stages (Altun, 2015). In this research, the level of

attitudes and self-efficacy of middle school students towards geometry were analyzed.
Research Problem of the Study

What is the attitude and self-efficacy of middle school students towards geometry? In this
research, answers to the following sub research problems were sought:

1- What is the level of self-efficacy and attitudes of middle school students towards geometry?

2- Is there a significant mean difference in the attitudes towards geometry of girls and boys
attending middle school?

3- Is there a relationship between middle school students' attitude towards geometry and self-
efficacy?

4- Is there a significant mean difference in terms of self-efficacy level of geometry of middle

school students at different grade levels?
Importance of the Study

In the middle school mathematics curriculum, students are no longer required to memorize
information, but to structure and synthesize it with other information. For this reason, geometric
information is needed in all of the central exams that they will encounter. It is seen that students who
are afraid of geometry and have the idea that they will not understand the geometric shapes give up
reading the question from the beginning. This study is important to understand the level of students'
attitudes and self-efficacy towards geometry.

Methodology

Method of the Study

The data was collected in the form of a questionnaire, in accordance with the screening model.
These kinds of studies are usually a singular or relational description of the personal characteristics of
the target audience such as gender, age, and socio-economic status. It aims to describe the existing
performances, opinions, thoughts, attitudes, or other psychological features related to an event or
phenomenon in terms of the relationship between one or more factors (Buyukozturk, 2001). Screening

research designs are a quantitative research method in which researchers apply tools such as interview
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questions, questionnaires, tests, and scales to define the attitudes, views, behaviors, or characteristics of

the study population (Creswell, 2012; Fraenkel, Wallen, & Hyun, 2015).
Instruments

The attitude and self-efficacy surveys towards geometry, which were used for this research,
were developed by Ozdisci (2019). The attitude scale for geometry is rated as "Strongly Disagree",
"Disagree", "Undecided", “Agree", and" Strongly Agree", including a 5-point Likert scale. While doing
the analyses in this rating, scores from 1 to 5 were given. The answer "Disagree" was 1 point and the
answer "Strongly Agree" was 5 points. The attitude scale towards geometry consisted of 24 items. The
highest score that could be obtained from this scale was 120 and the lowest possible score was 24. In
order to determine the reliability of the scale, the Cronbach Alpha reliability coefficient, applied to the
entire scale, was calculated as 0.829. For a psychological test, it is acceptable to calculate the Cronbach
Alpha reliability value over 0.70 (Buyukozturk, 2011). Since this value 0.829 > 0.05, so the scale was
reliable.

The self-efficacy scale for geometry was rated as “Never”, “Occasional”, “Undecided”, “Most
of the Time”, and “Always”, including a 5 point Likert scale. While doing analyses in this rating, scores
from 1 to 5 were given. "Never" answer was 1 point while an "Always" answer was 5 points. The self-
efficacy scale for geometry consisted of 25 items. The highest score that could be obtained from this
survey was 125 and the lowest score was 25. In order to determine the reliability of the scale, the
Cronbach Alpha reliability coefficient, applied to the entire scale, was calculated as 0.840. For a
psychological test, it is acceptable to calculate the Cronbach Alpha reliability value over 0.70

(Buyukozturk, 2011). This scale was reliable since this value was 0.840> 0.05.
Sample of the Study

This research was applied to middle school students in the 5%, 6t, 7%, and 8t grades in the
middle school of a province in the Eastern Anatolia Region in the 2019-2020 academic year. Since the
questions in the scales were related to the attitudes and self-efficacy of middle school students towards
geometry, it was deemed appropriate to apply the scales to middle school students. To apply the scale,
a school principal in the city was interviewed and the scales were applied to all middle school students
at appropriate hours. The scales have an important place in terms of providing information about the
attitudes and self-efficacy of all middle school students in geometry. However, since it would not be
easy to reach all middle schools, a suitable sample was chosen and the scales were applied to the middle
school students in this sample. In the sample, total 227 middle school students were given the surveys.

121 girls (53.3%) and 106 boys (46.7%) were included in the sample.

Analysis of the Data



The data obtained in this research was analyzed using the SPSS 25 package program. The data
in the study was interpreted by evaluating at p = 0.05 significance level. Before the data obtained from
the research was entered into the SPSS program, some measures were taken to clear errors and increase
validity. Firstly, there was a check to see if there were any blanks in the marking of the items. As a result
of the controls, it was seen that some of the students did not answer the questions. The values of these
questions were entered as 0 in order not to cause any problems in the data. Finally, each item of the data
obtained from the scale was given a number up to 227 starting from 1 on each scale. The purpose of
numbering avoids any confusion during and after the research process. Kolmogorov-Smirnov and
Shapiro-Wilk normality tests were applied according to the gender and grade levels of the middle
school students who answered the surveys. Analyses were continued with parametric tests since the
middle school students showed normal distribution in terms of gender. An independent samples t-test
was applied according to gender and the analyses results were interpreted. As a result of the normality
test conducted according to grade levels, it was observed that the 5%, 6, and 8t grades showed normal
distribution, but the 7 grade did not. Analyses were done according to these results. Kruskal-Wallis
was conducted according to grade levels and it was examined whether there was a mean difference
according to grade level. Correlation analysis was used to understand whether there was a significant
relationship between middle school students' attitudes towards geometry and self-efficacy for
geometry.

Results

Middle school students' attitudes and self-efficacy towards geometry were analyzed to
investigate whether there were differing factors according to gender and grade levels. In order to
analyze the attitudes and self-efficacy of the middle school students towards geometry, descriptive
statistics are given in Table 1. It was decided to apply other analyses by commenting on those given in

Table 1.
Gender-Based Comparison of Attitudes and Self-Efficacy toward Geometry

Descriptive statistics were done primarily to understand whether the attitudes and self-efficacy
of girls and boys attending middle school differ. Descriptive statistics values according to the total score
obtained from the attitude and self-efficacy questionnaire of girl and boy students attending middle

school are given in Table 1.

Table 1. Descriptive statistics of middle school students’ attitudes and self-efficacy survey

Attitude Survey Self-efficacy Survey

Gender Statistics Gender Statistics

Girl Mean 80.26 Girl Mean 78.4
Median 79 Median 77
Variance 177.079 Variance 179.475
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SD 13.307 SD 13.397
Min 46 Min 49
Max 109 Max 118
Range 63 Range 69
Skewness 0.061 Skewness 0.414
Kurtosis -0.27 Kurtosis 0.197
Boy Mean 78.92 Boy Mean 77.82
Median 78 Median 78.5
Variance 220.699 Variance 269.101
SD 14.856 SD 16.404
Min 24 Min 25
Max 118 Max 125
Range 94 Range 100
Skewness -0.09 Skewness 0.029
Kurtosis 1.158 Kurtosis 1.539

In Table 1, descriptive statistics of attitude and self-efficacy scales were inspected. In the attitude
scale, the girls' skewness (0.061) and kurtosis (-0.270) and the boys' skewness (-0.090) and kurtosis
(1.158) are shown. In the self-efficacy scale, when observing the values for the girls' skewness (0.414)
and kurtosis (0.197) and the boys' skewness (0.029) and kurtosis (1.539), it was seen that the girls were
in the range of -1 and 1 but the boys had a value outside of this range. Table 2 shows the analysis to see

whether the attitude scale shows normal distribution.

Table 2. Kolmogorov-Smirnov normality test of middle school students” attitudes and self-efficacy surveys

Scale Gender Statistics p
_ Girl 0.050 0.200
Attitude Scale Boy 0.077 0.145
, Girl 0.059 0.200
Self-efficacy Scale Boy 0102 0.008

The number of middle school students in the sample was 227. The normality tests
recommended to be used according to the n size of the group, whose normal distribution is examined,
(Buyukozturk, 2011) is the Shapiro-Wilk Test if n <50 and the Kolmogorov-Smirnov test if n > 50. Since
n =227 > 50, the Kolmogorov-Smirnov Normality Test was used. As shown in Table 2, according to the
attitude scale towards geometry, the attitude scale showed a normal distribution according to the girls
and boys, since the girls were p = 0.200 > 0.05 and the boys were p = 0.145 > 0.05. According to the
geometry self-efficacy scale, the girls' self-efficacy scale showed a normal distribution for girls, but not

for the boys, since p =0.200 > 0.05 for the girls and p = 0.008 < 0.05 for the boys.



Histogram

Histogram

Frequency

Frequency

Figure 1. Histogram of middle school students' attitudes and self-efficacy scale

When Figure 1 is examined, it is seen that the attitude and self-efficacy scale displays normal
distribution. In Table 3, the average of attitude and self-efficacy scale and standard deviation values of

middle school students are given.

Table 3. Descriptive statistics of middle school students” attitude and self-efficacy scale

Scale Gender X SD Mean of Std. Error
. Girl 80.26 13.307 1.210
Attitude Scale Boy 78.92 4.856 1.443
Girl 78.40 13.397 1.218

Self-efficacy Scale Boy 77 .82 16.404 1.593

As seen in Table 3, the average of the girls (X = 80.26, SD = 13.307) and the average of the boys
()_( =78.92, SD = 14.856) on the attitude scale are shown. Likewise, on the self-efficacy scale, the average
of the girls (X =78.40, SD = 13.397) and the average of the boys (X=77.82, SD = 16.404) were found. Table
4 was examined to determine whether the mean differences in these two scales were statistically

significant.

Table 4. Independent samples t test of middle school students’ attitudes towards geometry and self-efficacy scale
95% Confidence Interval of

Mean Std. Error the Difference

Survey F P t df P difference Difference

Lower Upper
Attitude ) S0) 447 0717 225 0.474 1.340 1.869 2344 5.024
survey
Self-
efficacy 0853 0357 0.291 225 0.771 0576 1.979 3324 4476
Survey

As seen in Table 4, the attitude scale was [t (225) = 0.717, p = 0.474 > 0.05] and the Self-Efficacy
Scale was [t (225) = 0.291, p=0.771>0.05]. Although the average of attitudes of girls and boys attending
middle school towards geometry was different, there was no statistically significant mean difference
based on gender. Although the average of the self-efficacy of the girls and boys attending middle school

was different, there was no statistically significant mean difference based on gender.
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The Relationship between Secondary School Students' Attitudes towards Geometry and

Self-efficacy

The relationship between middle school students' attitude towards geometry and self-efficacy
was analyzed. The relationship between attitude and self-efficacy was examined by applying the
Pearson Correlation Analyzes. This relationship between middle school students' attitudes and self-
efficacy was statistically significant since the Pearson Correlation coefficient was r = 0.0566, p = 0.00 <
0.05. Since this coefficient was between 0.30 < r < 0.70, there is a positive correlation between middle

school students' attitudes and self-efficacy (Buyukozturk, 2010).

Comparison of Middle School Students' Attitudes towards Geometry and Self-efficacy at

Classroom Levels

In order to understand whether there was a mean difference in middle school students' attitudes
and self-efficacy towards geometry based on grade level, analyses were conducted using the
Kolmogorov-Smirnov and Shapiro-Wilk tests. The results of the normality test of middle school

students' attitude and self-efficacy scale based on grade levels are given in Table 5.

Table 5. Normality test of middle school students’ class-based attitudes and self-efficacy survey

Scale Grade Kolmogorov-Smirnov Shapiro-Wilk
Level Statistics p Statistics p
5th grade 0.077 0.200
. 6th grade 0.982 0.740
Attitude Scale 7thgrade  0.129 0.010
8th grade 0.067 0.200
5th grade 0.087 0.200
. 6th grade 0.965 0.203
Self-efficacy Scale 7thgrade  0.122 0.020
8th grade 0.110 0.043

When the number of students in grades 5%, 6%, 7%, and 8t were more than 50, the results of the
Kolmogorov — Smirnov test were examined, and in the case the sample was less than 50, the result of
the Shapiro-Wilk test was considered. In Table 5, since the normality coefficient of the 5%, 6%, and 8t
grade levelsis p=0.200, p=0.740 and p =0.200 > 0.05, so the 5%, 6%, and 8t grade levels showed a normal
distribution in the attitude scale towards geometry. In Table 5, since the normality coefficient of the 7t
grade is p = 0.010 < 0.05, the 7t grade did not show normal distribution in the attitude scale towards
geometry. In Table 5, since the normality coefficient of the 5t and 6t grades is p = 0.200 and p =0.203 >
0.05, the 5% and 6 grades showed a normal distribution in the self-efficacy scale for geometry. In Table
5, since the normality coefficient of 7t and 8" grades is p = 0.020 and p = 0.043 < 0.05, the 7% and 8
grades did not show normal distribution on the self-efficacy scale for geometry.

Table 6. Homogeneity of attitude and self-efficacy scales of middle school students at grade level
Scale Levene Statistics df1 df2 p




Attitude Scale
Self-efficacy Scale

0.388
0.817

3

3

223
223

0.761
0.486

When Table 6 is examined, since the homogeneity coefficient according to the attitude scale of

the middle school students is p = 0.761 > 0.05, the middle school students are distributed homogeneously

according to different grade levels. Since the homogeneity coefficient of the middle school students

according to the self-efficacy scale is p = 0.486 > 0.05, the middle school students are distributed

homogeneously according to different grade levels.

Table 7. Descriptive statistics of middle school students’ attitude and self-efficacy scale at grade level

95% Confidence
Grade - Interval of the .
Scale Level X SD Difference Min — Max
Lower Upper
5th grade 53 82.85 13.962 79.00 86.70 54 109
Attitude Scale 6th grade 43 78.51 13.513 74.35 82.67 50 106
7th grade 64 78.00 13.502 74.63 81.37 46 118
8th grade 67 79.39 14.800 75.78 83.00 24 109
5th grade 53 81.70 13.444 77.99 85.40 48 114
Self-efficacy Scale 6th grade 43 77.40 15.861 72.51 82.28 50 118
7th grade 64 76.67 15.325 72.84 80.50 48 125
8th grade 67 77.16 14.644 73.59 80.74 25 117

When Table 7 and Figure 2 are examined, the average of the middle school students according

to the attitude scale is 5t grade X =82.85,SD = 13.962), 6t grade X=7851,SD = 13.513), 7t grade ()? =

78.00, SD = 13.502), 8t grade (X=79.39, SS = 14.8). The average attitudes of middle school students

towards geometry at different grade levels were all different. Table 8 looks to see if these differences are

significant.

Average of
attitude
scale

5th

6th

7th

8th

Figure 2. Average of attitude scale towards geometry of middle school students at grade level
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When Table 7 and Figure 3 are analyzed, the average of 5 grade (X = 81.70, SD = 13.444), 6t
grade X=77.40, SD = 15.861), 7t grade (X= 76.67, SD = 15.325), 8t grade X = 77.16, SD = 14.644). The
middle school students' self-efficacy averages for geometry in different grade levels were all different.

Table 8 looks to see if these mean differences are significant.

Average of

the self- ®
efficacy

scale

5th 6th 7th §th

Figure 3. Average of the self-efficacy scale for geometry of middle school students at grade level

Middle school students did not show normal distribution according to their grade levels on
their attitudes towards geometry and on the self-efficacy scale. Kruskal-Wallis analysis was performed

in Table 8 to see if it differentiated according to grade levels.

Table 8. Middle school students’ attitude towards geometry and self-efficacy Kruskal Wallis

Statistics Attitude Scale Self-efficacy Scale
Kruskal-Wallis H 4.328 6.035
df 3 3
Asymp. Sig. 0.228 0.110

When Table 8 is examined, the Kruskal-Wallis H coefficient p = 0.228, on the grade level
attitudes of middle school students towards geometry was found. Since this value is 0.228 > 0.05, there
is no statistically significant mean difference in grade levels of attitudes of middle school students

towards geometry.

When Table 8 is examined, the Kruskal-Wallis H coefficient p = 0.11 of the middle school
students' geometry self-efficacy was found in the grade levels. Since this value is 0.110 > 0.05, there is
no statistically significant mean difference in middle school students' self-efficacy towards geometry on
grade levels. In order to conduct detailed research, the Mann-Whitney U test was performed on grade
levels. In Table 9, the results of the Mann-Whitney U analysis of middle school students' attitudes and
self-efficacy scale towards geometry are given in grade levels.

Table 9. Mann-Whitney U analysis of middle school students’ attitudes towards geometry and self-efficacy scale

at the grade level
Attitude Scale Self-efficacy Scale




Groups Mann-Whitney U = Z p Mann-Whitney U Z p

5th - 6th Grade level 955 -1.360 0.174 898 -1.780 0.075
5th - 7th Grade level  1332.5 -1.992 0.046 12825 -2.265 0.023
5th - 8th Grade level 1587 -0.997 0.319 1476.5 -1.581 0.114
6th - 7th Grade level  1311.5 -0.410 0.682 1349 -0.172 0.864
6th - 8th Grade level 1341 -0.610 0.542 13375 -0.631 0.528
7th - 8th Grade level 1904.5 -1.103 0.270 1940 -0.940 0.347

When the attitudes of middle school students towards geometry, given in Table 9, are analyzed,
the coefficient of differentiation between 5t grade and 6t grade is p = 0.147. Since this value is 0.147 >
0.05, there is no statistically significant mean difference between the two grade levels. The coefficient of
differentiation between 5t grade and 7t grade was found to be p = 0.046. Since this value is 0.046 <0.05,
there is a statistically significant mean difference between the two grade levels. The coefficient of
differentiation between 5t grade and 8t grade was found to be p =0.319. Since this value is 0.319 > 0.05,
there is no statistically significant mean difference between the two grade levels. The coefficient of
differentiation between 6t grade and 7t grade was found to be p = 0.682. Since this value is 0.682 > 0.05,
there is no statistically significant mean difference between the two grade levels. The coefficient of
differentiation between 6t grade and 8% grade was found to be p = 0.542. Since this value is 0.542 > 0.05,
there is no statistically significant mean difference between the two-grade levels. The coefficient of
differentiation between 7t grade and 8™ grade was found to be p = 0.270. Since this value is 0.270 > 0.05,

there is no statistically significant mean difference between the two grade levels.

When Table 9 is examined, when the self-efficacy of middle school students towards geometry
is examined, it is seen that the coefficient of differentiation between 5% and 6t grades is p = 0.075. Since
this value is p=0.075 > 0.05, there is no statistically significant mean difference between the grade levels.
The coefficient of differentiation between 5% grade and 7% grade was found to be p = 0.023. Since this
value is p =0.023 < 0.05, there is a statistically significant mean difference between the two grade levels.
The coefficient of differentiation between 5% grade and 8% grade was found to be p = 0.114. Since this
value is p=0.114 > 0.05, there is no statistically significant mean difference between the two grade levels.
The coefficient of differentiation between 6t grade and 7t grade was found to be p = 0.864. Since this
value is p=0.864 > 0.05, there is no statistically significant mean difference between the two grade levels.
The coefficient of differentiation between 6t grade and 8t grade was found to be p = 0.528. Since this
value is p=0.528 > 0.05, there is no statistically significant mean difference between the two grade levels.
The coefficient of differentiation between 7t grade and 8t grade was found to be p = 0.347. Since this

value is p=0.347 > 0.05, there is no statistically significant mean difference between the two grade levels.

Factor Analysis of Attitude and Self-Efficacy of Middle School Students towards Geometry
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Factor analysis of middle school students' responses to geometry attitudes and self-efficacy was
run. In Table 10, the analyses of whether middle school students' attitudes towards geometry and self-

efficacy scale are suitable for factor analysis are given.

Table 10. KMO and Bartlett’s test of middle school students’ attitudes towards geometry and self-

efficacy scale
Scale Attitude Scale Self-efficacy Scale
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.864 0.865
Bartlett's Test of Sphericity Approx. Chi-Square 1847.478 1599.450
df 276 300
p 0.000 0.000

When Table 10 is examined, it is seen that the value of Kaiser-Meyer-Olkin in the attitude scale
of the geometry of middle school students is 0.864. This value indicates that the number of students in
the sample is sufficient according to the scale. This value must be between 0 and 1. Since our value is
0.864, the sample size is very good. When we look at Table 10, it is seen that the p-value is 0.000. Since
this value is p = 0.000 <0.05, the result is statistically significant. This scale is suitable for factor analysis.
As can be seen in Figure 2, there are 5 factors in the self-efficacy scale of middle school students towards

geometry.

0

12 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24

Figure 2. Scree Plot of attitude scale of the geometry

When Table 10 is examined, the Kaiser-Meyer-Olkin value is 0.864 on the geometry attitude
scale of middle school students and 0.865 on the geometry self-efficacy scale. This value indicates that
the number of students in the sample are sufficient according to the scale. Since this value is 0.864
between 0 and 1, the sample size is enough. The result is statistically significant since p values are 0.000
<0.05 in Table 10. Therefore, these scales are suitable for factor analysis. As can be seen in Figure 3, there

are 5 factors in the self-efficacy scale of middle school students on geometry.



Table 11. Factor analysis of middle school students’ geometry attitude scale
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Figure 3. Scree Plot of the Self-efficacy scale

Attitude Survey

2

Factor
3 4

Item_10
Item_13
Item_7
Item_15
Item_17
Item_4
Item_2
Item_19
Item_21
Item_11
Item_14
Item_18
Item_16
Item_20
Item_8
Item_6
Item_3
Item_1
Item_5
Item_9
Item_12
Item_23
Item_22
Item_24

.762
.759
.756
.740
.668
.658
.653
.612
488

.853
.802
.754
.621
.598
.533
484

.796

.695
712
.669
.638
-.454

.827
.705

When Table 11 is examined, there are five factors in the attitude scale of the geometry of middle

school students. The questions in the first factor are Item_10, Item_13, Item_7, Item_15, Item_17, Item_4,

Item_2, Item_19, Item_21 and these items are gathered around the factor entitled "I understand

geometry with technology". The questions in the second factor are Item_11, Item_14, Item_18, Item_16,

Item_20, Item_8, Item_6, and these questions are gathered around the factor entitled “I like geometry”.

The questions in the third factor are Item_3, Item_1 and these questions are focused on the factor entitled

“I like geometry more than mathematics”. The questions in the fourth factor are Item_5, Item_9,

Item_12, Item_23 and these questions are concentrated on the factor entitled “I do not like geometry”.
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The questions in the fifth factor are Item_22, Item_24 and these questions are gathered around the factor,

which is entitled "I can solve geometry”.

Table 12. Rotated factor loadings of the self-efficacy scale

Self-efficacy Scale

Item_17
Item_16
Item_20
Item_14
Item_15
Item_21
Item_25
Item_1
Item_5
Item_6
Item_9
Item_18
Item_24
Item_3
Item_12
Item_2
Item_11
Item_13
Item_7
Item_8
Item_23
Item_22
Item_4
Item_10
Item_19

.660
.659
.650
.618
.596
.550
.514
.448

717
.704
.678
.575
.568
.526
.520

.689
.664
.583
.582
.561

.743
.522
.398

490
466

When Table 12 is analyzed, it is determined that middle school students have 5 factors in the

self-efficacy scale for geometry. The questions in the first factor are Item_17, Item_16, Item_20, Item_14,

Item_15, Item_21, Item_25, Item_1 and these questions are gathered around the factor entitled "I

understand geometry factor”. The questions in the second factor are Item_5, Item_6, Item_9, Item_18,

Item_24, Item_3, Item_12, and these questions are gathered around the factor entitled “geometry

failure”. The questions in the third factor are Item_2, Item_11, Item_13, Item 7, Item 8 and these

questions are gathered in the factor entitled "I can use my knowledge in geometry”. The questions in

the fourth factor are Item_23, Item_22, Item_4 and these questions are gathered in the factor entitled "I

know geometric shapes”. The questions in the fifth factor are Item_10, Item_19 and these questions are

gathered around the factor entitled "I can solve geometry”.

Discussion, Conclusion and Suggestions



In the selection exams that take place in Turkey, students’ subject knowledge is measured
instead of measuring students’ attention, motivation, ability, and metacognitive thinking skills. In order
for these skills to be formed, students' attitudes and self-efficacy are required to be at a sufficient level
because a positive attitude towards a course affects the success of the students. Likewise, the self-
efficacy perception that a student will accomplish a course is also important. It has been observed that
individuals with high self-efficacy beliefs about a situation make great efforts to overcome a task.
Considering that they do not give up easily, are determined, and patient when faced with a negative
situation (Askar and Umay, 2001), it can be argued that students' geometry self-efficacy beliefs, which
are a branch of mathematics, can also be effective in learning geometry and thinking geometrically.
Increasing attitudes and self-efficacy towards mathematics, which is an abstract lesson, will bring
academic success to students. The situation is the same in geometry, which seems to be more complex
than mathematics. With the development of technology in recent years, it has been aimed to have a
positive change in the attitudes and self-efficacy of students towards geometry by processing topics
with smart boards and special geometric programs to attempt to make geometry subjects more fun with
colorful, audible, and animated visuals. The Ministry of National Education serves students and
teachers in this field with necessary and exemplary lectures on its website, which is called EBA
(eba.gov.tr).

In this study, the attitudes and self-efficacy of middle school students towards geometry in
geometry teaching were examined. It was found that there was no statistically significant mean
difference in the attitude scale towards the geometry of girls and boys attending middle school,
although the average of the girls was higher than the average of the boys. In contrast to this research,
Kaba, Daymaz, and Bogazliyan (2016) indicated that students' attitudes towards geometry differed
significantly by their gender. They determined that the attitudes of female students towards geometry
were higher than that of male students.

In the self-efficacy scale of middle school students, the average of the girls was different from
the average of the boys. Girls' self-efficacy averages were higher than boys' self-efficacy averages. It was
found that this mean difference was not statistically significant. Erkek and Isiksal-Bostan (2015)
concluded that eighth grade students' self-efficacy beliefs about geometry are at a moderate level. They
determined that the gender variable does not affect students' mathematics self-efficacy beliefs (Isiksal
& Askar, 2003; Chen & Zimmerman, 2007; Ayotola & Adedeji, 2009; Cetin, 2009; Ozkan, 2010; Uzar,
2010; Erdogan, Baloglu & Keskin, 2011; Cagirgan-Gulten and Soyturk, 2013; Ozkan and Yildirim, 2013;
Male and Isiksal-Bostan, 2015).

It was investigated whether there was a relationship between middle school students' attitudes

towards geometry and self-efficacy. There is a medium positive correlation between middle school
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students' attitudes and self-efficacy (Buyukozturk, 2010). In this context, the result obtained in this study
is in parallel with the results obtained in the research by Kundu and Ghose (2016) and Stramel (2010).

It was explored whether there was a significant mean difference in middle school students'
attitudes towards geometry according to their grade levels. Firstly, according to the grade levels, the
Kolmogorov-Smirnov and Shapiro-Wilk applied normality test and then ANOVA was performed.
There was no significant mean difference between middle school students' grade levels of attitudes
towards geometry. Cansiz-Aktas and Aktas (2012) conducted research in parallel to this study, with
high school students, which revealed that there was no significant mean difference in students' attitudes
towards geometry according to grade level. Kaba, Daymaz, and Bogazliyan (2016) concluded that
students' attitudes towards geometry differ significantly according to grade level. Dede (2012) stated
that there was a significant relationship between students' attitudes towards geometry according to
their grade levels. It was thought that it would be beneficial to reconstruct students' attitudes towards
geometry with different study groups due to differences in research results.

It was considered whether there is a significant mean difference in middle school students'
geometry self-efficacy according to their grade levels. According to grade levels, the Kolmogorov-
Smirnov and Shapiro-Wilk normality tests and ANOVA were performed. It was found that there was
no significant mean difference between middle school students' self-efficacy towards geometry. Ozkan
(2010) found that the effects of grade level on geometry-related self-efficacy were not practical in
practice. Yenilmez and Korkmaz (2013) found that self-efficacy towards geometry differed significantly
according to grade level. In this context, there is no clear result about whether the self-efficacy towards
geometry changes according to grade levels. This may have been due to differences in the samples. The
differences in the results obtained may be due to the increase in the class levels, the difficulty of the
subjects learned in geometry, and the beliefs and anxiety of the students that they cannot learn these
subjects.

The following suggestions are for researchers, who will conduct new studies based on the
research data. Since it was concluded that the geometry attitude and self-efficacy levels of middle school
students do not change according to the gender variable, this study can be repeated in different groups
and a new study can be conducted. Since there is a meaningful and medium level relationship between
the attitudes and self-efficacy of middle school students, research can be conducted on how and why
this relationship occurred. Classroom studies can be done to increase the attitudes and self-efficacy of
middle school students. Whether there is a change in attitude and self-efficacy at different grade levels

can be re-explored with another study group.
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