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Makale Bilgisi

Bu makalede yedinci siif 6grencilerinin ¢okgenler ve 6zel dortgenlerde, muhtemel
yapabilecekleri kavram yanilgilari, 6gretmenlerce degerlendirilmis ve ¢6ziim Onerileri
arastirllmistir. Aragtirmada 2013-2014 egitim-6gretim yillarinda gorev alan 6gretmenler
secilmigtir. Calisma grubunun belirlenmesinde amacgli Orneklem ydntemlerinden,
maksimum cesitlilik drneklemesine gidilmistir. Ogretmen goriislerini belirlemek amacryla
nitel verilerden yararlanilarak, icerik analizi yapilmistir. Elde edilen sonuglara gore;
ogrencilerin genellikle prototip sekillere bagli kaldigi, bunun sebebi olarak da ders
esnasinda anlatiminda ayni tip Orneklere yer verildigi belirtilmistir. Ayrica 6zel
dortgenlerin sadece adlari ile smirlandirildigi, 6zellik itibari ile bagka bir sekil
olamayacagi Ogretmenlerce ifade edilmistir. Kavram yanilgilarimin  ortadan
kaldirilabilmesi i¢in ise; Ogretmenler, ders esnasinda hiyerarsik anlatim metodunun
uygulanmasi 6nermislerdir.
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Abstract

Article Info

In this article, misconceptions that might be possibly made by seventh grade students on
polygons and particular quadrilaterals were evaluated by the teachers and solution
suggestions were sought for. For the research, teachers worked in 2013-2014 academic
year were selected. When determining the study group, maximum diversity sampling was
chosen instead of purposive sampling methods. Content analysis was carried out by using
qualitative data in order to determine the teachers’ opinions. According to the results
received; it was found out that the students were generally depended on prototype figures,
and this stemmed from the examples of same type given during the lesson. Moreover, it
was indicated by the teachers that particular quadrilaterals were limited to their names
only, and that they could not become any other figure in terms of their characteristics. In
order to remove the misconceptions, teachers suggested the execution of hierarchical
teaching method during the lesson.
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Ozkan & Bal

Giris
Matematigin eksiksiz ve kalici olarak Ogrenilebilmesi i¢in kavramlarin yeterli diizeyde bilinmesi gerekmektedir.
Bilimin dogas1 geregi adlandirma yapilmakta ve belirli 6zellikler temel alinmaktadir. Bu baglamda Ubuz (1999)
yaptig1 caligsmada, nesnelerin ve olaylarin ortak 6zelliklerini kapsayan ve ortak bir isim etrafinda toplayan soyut ve
gerekli oldugu (Milli Egitim Bakanligi [MEB], 2005) ve kavramlarin, matematigin kendisi bir dil oldugu i¢in, 6nemli
oldugu vurgulanmaktadir (Altun, 2008).

Bir nesne, olgu, durum ve olaylarin zihindeki bir tasarimi olan kavram biligsel psikolojide Ormrod (2003),
benzer olaylar ve objelerin bir grup veya kategorisi olarak adlandirmaktadir. Kavramlar, ge¢mis ile giiniimiiz
deneyimleri birbirine baglayan zihinsel tutkal gibidir (Murphy, 2002). Genel olarak, tanimlarda ana ilke ekonomik
olacak bicimde kisa ve anlasilir olmas1 olarak benimsenmistir (Fujita, 2012). Yukaridaki tamimlardan yola ¢ikarak
kavram; gruplanabilme ve aktarilabilme 6zelligine sahip olan zihinde anlamlanan farkli tiirdeki nesnelerin ortak
adidir.

Matematik, insanligin baslamasiyla bir ihtiyag¢ olarak ortaya ¢ikan bir bilim seklinde diisiiniildiigiinde; elbette
ki geometri de hem insanin hem de insanligin ilk zamanlarindan itibaren kullanilir hale gelmektedir. Basit sekilleri,
renkleri, cisimler arasindaki farkli duruslart ve sesleri heniiz bebeklik déneminde fark ederiz. Ilerleyen dénemlerde iki
ve li¢ boyutlarla ilgilenmeye baslariz. Boylelikle ¢ocugun ilk geometrik alt yapisi atilmis olur. Bu tip deneyimlerin
cocuktan cocuga degistigini ve g¢ocuklarin yasadigi diinyanin gorsel durumlartyla ilgili gozlem ve yorumlama
kabiliyetlerini, bilgilerini gelistirebilecegimizi gormekteyiz (Lappan, 1999).

Kavram yanilgilarinin tespiti, nedenleri ve giderilmesi i¢cin hem ulusal hem de uluslararasi bir¢ok caligma
yapilmustir. De Villiers (1994) ve Tiirniiklii, Glindogdu-Alayli ve Aktas (2013) yaptiklari ¢alismalarda 6zel dortgenler
iizerinde durmus ve bu yanilgilarin ¢6ziimii i¢in hiyerarsik bir siniflama yontemleriyle anlatim yapma gerekliligini
ortaya koymuslardir. Okazaki ve Fujita (2008) ve Fujita (2012), prototip o6rneklerin kavram yanilgisi olusturdugunu
ifade etmislerdir. Benzer sekilde; Ryan ve Williams (2007) yaptig1 caligmada katilimer 6gretmen ve dgrencilere bir
dikdortgen ¢izmelerini istemis, hemen hemen tiim katilimcilarin Sekil 1.de verilen dikdortgenlerden isaretli olani
belirttigi goriilmektedir.

v

Sekil 1. Prototip (Ilk Ornek) Dikdortgen, (Ryan & Williams; 2007)

Bunun yam sira; Ubuz ve Ustiin (2003) de yaptiklar1 ¢alismada, temel geometrik konulardaki hatalari ve
kavram yanilgilar belirlemek amaciyla yaptiklari ¢aligmada, 6grencilerin derslerinde anlatilirken verilen ilk 6rnekleri
kullandiklar1 sonucuna ulasmiglardir. Hatalarin en o6nemli nedeni Van Hiele Teorisi geometriksel diislinme
seviyelerinden birincisi olan gérsellik olmustur. Ogrenciler geometri sekillerini onlarin 6zellikleriyle degil, fiziksel
goriiniimlerine gore algilamakta, sekilleri bir biitiin olarak gériiniisleriyle tanimlamaktadir. Ozkan ve Bal (2017) ise
ogrencilerin ¢okgenlerde konkav ve konveks kavraminda hatalar yaptiklarini, bunlara ek olarak 6zel dortgenlerde ve
cokgenlerde bazi yanilgilara sahip olduklarmi gdzlemlemislerdir. Ozellikle bu galismada ogrencilerin yapnus
olduklar kdsegen, aci1, alan ve paralellik yanilgilar ele alinmig ve tespitlerde bulunulmustur.

Kavram yanilgilarinin nedenleri incelendiginde; epistemolojik, psikolojik ve pedagojik olmak tiizere ii¢ ana
baslikta toplandigi goriilmektedir (Cornu, 1991). Bu kaynaklardan epistemolojik bilgi, psikolojik 6gretmen ve 6grenci
ve pedagojik 6gretmen merkezli olarak diistiniiliir. Ad1 gegen nedenlerin her biri d6grencilerde kavram yanilgisinin
sebebi olabilir. Ancak bahsedilen sebepler ikili kombinasyonlar seklinde olacagi gibi toplu olarak da 6grencilerde bu
yanilgilarin goriilmesine sebebiyet verdikleri goriilmektedir (Ozkan, 2015).
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Ogrencilerin kelimelerin anlamsal iliskilere ve sekil goriintiilerine takildiklar1 (Robert, 1995) ve analoji
yapmalarina ragmen kavramsal iliskiyi kuramadiklar1 (Fonseca & Cunha, 2011) igin kavram yanilgis1 yaptiklari
gortilmistiir. Elbette ki genel manada bu ¢alismalarin yani sira 6zele inilerek yapilan ¢aligmalar da mevcuttur. Konkav
ve konveks gokgenler (Ward, 2004; Lipovec, 2009), geometrik cisimler (Incikab1 & Kilig, 2013), paralelkenar ve
yamuk (Aktas & Aktas, 2012) gibi calismalarda geometride yapilan kavram yanilgilar1 arastirtlmistir. Cutugnol ve
Spagnolo (2002), tiggen kavrami flizerine yaptiklari calismada ogrencilerin giinlilk hayatta kavramlarla sikca
karsilagtirilmasi gerektigini belirtmistir. Aksine Edward ve Ward (2004) ise; sistematik olarak sekillerin ders
icerisinde verilmesi gerektigi vurgusunu yapmaktadir. Cokgenlerin elemanlar1 da (Gutierrez, Pegg, & Lawrie, 2004;
Heinze, 2002; Picreign, 2007; Sandt & Nieuwouldt, 2003) yine arastirilan konular arasindadir.

Literatiir incelendiginde, ag1, iicgen ve dortgen kavramlarinin ¢okca incelendigi goriilmektedir. Bunun yani

sira yamuk, kare, dikdortgen ve paralelkenar gibi geometrik sekillerin ayr1 ayri veya gruplar halinde incelendigi de
mevcuttur. Ancak hiyerarsik bir sekilde ¢okgen kavrami ve 6zel dortgenler biitiinciil olarak ele alinmamustir.
Diinya standartlarinda yapilan siavlarin analiz sonuglari, sinava katilan 6grencilerin geometri alaninda yeterince
basarili olmadigimi gostermektedir Biitlin 6grenme alanlarinda Tiirkiye diinya ortalamasinin altinda yer almakla
birlikte, geometrik sekiller ve dlgiiler 6grenme alanlarinda en diisiik ortalamalara sahip olup, matematik 6grenme alani
acisindan Tiirkiye’nin en sorunlu alanini olusturmaktadir. Bu durum matematik 6gretim programinin ozellikle
geometri boyutunun ve geometri 6gretiminin yeniden gozden gegirilmesini gerektirmektedir (Yiicel, Karadag, &
Turan, 2013, p. 31).

[Ikogretim her kademesinde her ne kadar geometri kazamimlari yer alsa da, ¢okgenler ve ddrtgenlerin
yogunlastig1 kademe yedinci sinif diizeyidir. Bu diizeyde ¢okgenlerin ve 6zel dortgenlerin temel 6zelliklerinin yani
sira ¢evre, alan hesaplamalar1 ve problemleri yer almaktadir.

Bu calisma geometrik sekiller iizerinde 6zellikle de ¢okgenlerde ve 6zel dortgenlerde; 6gretmenlere gore,
Ogrencilerin yapmis ve yapabilecek olduklar1 kavram yanilgilar tespit edilerek, bu kavramlarin G&gretilmesine
yardimc1 olacaktir. Bu ifadeler 15181inda, ¢caligmanin amaci “7. sinif 6grencilerinin ¢okgenler ve 6zel dortgenler ile ilgili
kavram yanilgilarinin  6gretmenlerce degerlendirmesi nasildir?” sorusu, arastirmanin problem climlesini
olusturmaktadir. Bu ¢alismanin amacini gergeklestirebilmek icin asagidaki alt problemlere yanit aranmaktadir.

1. Ogretmen Gériislerine Gére Yedinci Smif Ogrencilerinin Cokgenlerde ve Ozel Dértgenlerde Yaptiklari

Kavram Yanilgilarinin Nedenleri nelerdir?
2. Ogretmen Goriislerine Gore Yedinci Simif Ogrencilerinin Cokgenlerde ve Ozel Dértgenlerde Yaptiklart
Kavram Yanilgilarinin Giderilmesine Iliskin Onerileri nelerdir?

Bu arastirma, elde edilecek verilerin sonuglarina gore; yedinci sinif 6grencilerinin geometrik kavramlara olan
yanlis yaklagimlar ve 6gretmenler tarafindan 6ne siiriilen Oneriler tespit edilecektir. Bu sayede 6grencilerin yaptiklar
kavram yanilgilar1 ortaya ¢ikartilacaktir. Bulgularin matematik ve kavram 6gretimi konusunda Ogretmenlere, bu
alanlarda ¢aligan uzmanlara, akademisyenlere ve program gelistirme uzmanlarina yol géstermesi beklenmektedir.

Yontem
Bu aragtirma 2013-2014 &gretim doneminde yedinci sinif 6grencilerinin ¢cokgenler ve 6zel dortgenler ile ilgili kavram
yanilgilarini belirlemek amaciyla yapilan bir ¢aligmadir. Bu amag¢ dogrultusunda nitel verilerden yararlanilmstir.

Katihmeilar

Arastirmanin ¢alisma grubunu Gaziantep ilinde alt, orta ve {ist sosyo-ekonomik diizeyde bulunan okullarda goérev
yapan ve yedinci sinif matematik derslerini yiiriiten dgretmenler olusturmaktadir. Ogretmenlerin segilmesinde dlgiit
olarak; yedinci siif matematik derslerini ytiriitme, en az bes yillik kideme sahip olma ve arastirmaya goniillii olarak
katilmasi esas alinmgtir. Ogretmen goriislerini belirlemek amaciyla; dgretmenlere konu ile alakal bilgiler verilmis ve
goniilliik esasina gore zamanlanan tarihlerde goriismeler yapilmistir. Yapilan 6n goriismeler sonucu yeterli bilginin
elde edilecegi 6gretmenler katilimei olarak secilmistir ve teshis testi uygulanmustir. Bdylelikle ¢aligma grubunun
belirlenmesinde amacli 6rneklem yontemlerinden maksimum ¢esitlilik 6rneklemesine gidilmistir. Maksimum c¢esitlilik
orneklemesinde amag; goreli olarak kiiciik bir 6rneklem olusturmak ve bu orneklemde ¢alisan probleme taraf
olabilecek bireylerin ¢esitliligini maksimum derecede yansitmaktir (Yildirnm & Simsek, 2011, p. 108).
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Asagidaki Tablo 1°de dgretmenlere yonelik kisisel bilgiler verilmistir. Ogretmenlerden elde edilen verileri,
onlarin kimliklerini agiklamadan sunabilmek ve karisikliga sebep vermemek i¢in kodlama yapilmistir. Goriisme sirast
g6z 6niinde bulundurulmak suretiyle “01”, “02”, “03”, “04”,705”, “06”,”07” ve “O8” kodu verilmistir.

Tablo 1. Nitel Goriismelere Katilan Ogretmenlerin Kisisel Bilgileri

Ogretmenler Cinsiyet ~ Mezun Olunan Bélim  Ogrenim Durumu ;;f:;ft
Ol Kadm [kogretim Mat Ogrt. Lisans 3yl
02 Erkek Matematik Ogrt. Lisans 14 y1l
03 Erkek Fen Fak. Matematik Lisans 25 yil
04 Erkek [lkogretim Mat Ogrt Lisans 8 yil
05 Kadimn [Ikogretim Mat Ogrt Yiiksek lisans 5yl
06 Kadin Matematik Ogrt Yiiksek lisans 18 yil
07 Kadimn [Ikogretim Mat Ogrt Yiiksek lisans 7 yil
08 Erkek ilkogretim Mat Ogrt Lisans 7 yil

Tablo 1 incelendiginde, goriismeye katilan Ogretmenlerin hizmet siirelerinin 3 ile 25 yil arasinda degistigi
goriilmektedir. Ogretmenlerin cinsiyetleri ise, esit olacak sekilde dort erkek ve dort kadindan olusmaktadir. Katilimer
Ogretmenlerin ti¢li yiiksek lisans mezunu diger bes 6gretmen ise lisans mezunudur.

Veri Toplama Araclari
[Ikogretim yedinci simif matematik dersine giren dort dgretmenle bireysel goriismeler yapilms ve arastirmacilar
tarafindan bir soru havuzu olusturulmustur. Burada yer alan sorular bes ilkdgretim matematik 6gretmeni ile matematik
egitimi ve kavram konusunda uzman 4 6gretim iiyesiyle tartisilip gerekli diizenlemeler yapilmstir.

Kavram yanilgilarini belirlemek i¢in en sik kullanilan araglardan biri olan Teshis Testi (Atasoy & Akdeniz,
2007) hazirlanmistir. Toplam 22 soru bulunan bu test (Bkz. Ek); bosluk doldurma, tablo doldurma, sekil olusturma,
dogru-yanlis ve islem sorularindan olusmaktadir. Ogretmenlere gore bu sorularda dgrencilerin yapabilecekleri kavram
yanilgilar1 olup olmadig1 ve eger varsa bu kavram yanilgilarinin neler olabilecegi ve bunlarin giderilmesine yonelik
¢Oziim Onerilerinin neler olabilecegi belirlenmek istenmistir. Bu baglamda yar1 yapilandirilmis bir gériisme formu
hazirlanmistir. Arastirmacilar tarafindan gelistirilen bu formun igerik gecerliligini saglamak amaciyla Gay (1987) ve
Balcr’nin (2005) belirttigi gibi, matematik egitimi ve 6lgme ve degerlendirme konularinda uzman ii¢ kisiden goriis
almmustir. Bu goriisler dogrultusunda form incelenerek diizenlenmis ve son sekli verilmistir.

Verilerin Analizi

Ogretmenlerin acik uglu sorulara verdikleri yamtlar igin icerik analizi ydntemi uygulanarak onlarm goriisleri
irdelenmistir. Ogretmenlerin cevaplarini analiz edebilmek igin literatiirden (Cornu, 1991; Ozkan, 2015) yararlanilarak
tema, kod ve alt kodlar olusturulmustur. icerik analizinde temel amag toplanan verileri aciklayabilecek kavramlara ve
iligkilere ulagsmaktir (Yildinm & Simsek, 2011; 227). Arastirmanin giivenirligini artirmak igin elde edilen veriler
matematik egitimi alaninda bir baska uzman tarafindan da analiz edilmistir. Miles ve Huberman (1994) tarafindan
Onerilen Goriis birligi/(Goris birligi+Gortis ayriligl) X 100 formiilii kullanilarak yapilan hesaplama sonucu
kodlayicilar arasindaki uyusma orani .92 olarak hesaplanmugtir.

Bulgular

Yedinci sinif 6grencilerinin ¢okgenlerde ve 6zel dortgenlerde yaptiklar: kavram yanilgilarina iliskin olarak 6gretmen
gortisleri, kavram yanilgilarinin nedenleri ve kavram yanilgilarini giderebilme adina oneriler olmak iizere iki alt
baglikta incelenmistir.

1. Kavram Yanilgilarimin Nedenlerine liskin Ogretmen Gériislerine Yénelik Bulgular
Yedinci siif dgrencilerinin ¢okgenler ve 6zel dortgenlerde yaptiklari kavram yanilgilarinin nedenleri 6gretmenlere
sorulmus ve goriigmeler sonucu asagida verilen Tablo 2’ de tema, kodlar ve alt kodlar olusturulmustur.
Tablo 2’ de, d6gretmenlere gore; 6grencilerin ¢cokgenler ve 6zel dortgenlerde yaptiklar kavram yanilgilarinin
nedenlerine ait goriismelerden elde edilen temalar, kodlar, alt kodlar ve bunlarin frekanslar1 verilmistir.
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Tablo 2. Ogretmen Goriislerine Gore Yedinci Sinif Ogrencilerinin Cokgenlerde ve Ozel Déortgenlerde Yaptiklar
Kavram Yanilgilarinin Nedenlerine Ait Tema, Kod, Alt Kod ve Frekans Dagilimi

Frekans
Temalar Kodlar Alt Kodlar )
Kavram Eksikligi 6
) - Kavramla [lgili Kenar Sayisinin Fazla Olmasi 17
Epistemolojik o . . 22
Nedenler Kavramlarin Sekil I¢inde Gosterilememesi
Tarihsel Gelisim Seklin Isminin Kullanimdan Dolay1
Konu Ile Ilgili Seklin Farkli Olmasi
Okudugunu Anlama
Kisisel Gelisimle Alakali Islem Hatasi 10
Opgrenci  Kaynakl Gorsellestirme Yetisi 14
Nedenler -
(Psikolojik) Gelisim Dénemi ile flgili Alg: Hatast 2
Ezber 17
Hazirbulunusluk Bilgi Eksikligi 1
Formiilii Bilmeme 16
. Anlatim Metodu 4
Pedagojik Nedenler i
Ayni1 Ornekler 5

Tablo 2 incelendiginde; 6gretmenlerin, yedinci sinif 6grencilerinin ¢okgenler ve 6zel dortgenler konularinda
yaptiklari kavram yanilgilarinin nedenlerinin ii¢ alt baslikta toplandig1 gériilmektedir.

Birinci temada; yapilan kavram yanilgilarinin epistemolojik nedenleri kavramla ilgili, tarihsel gelisim ve konu

ile ilgili olmak f{izere ii¢ kodda ele alinmistir. Kavramla ilgili olarak yapilan kavram yanilgilarinin nedenlerini
goriismeler esnasindan 6gretmenlerin, 6 defa kavramin eksik verilmesinden, 17 defa kenar sayisinin fazla olmasindan
ve 22 defa kavramlarin sekil icerisinde gosterilememesinden kaynakli oldugunu dile getirmektedirler. Bu dogrultuda
baz1 6gretmen gorisleri su sekildedir. “....kenar sayist arttigi anda ogrenci ne yapacagindan emin olamiyor. Bence
diyor bu soru sikintili. Dértgende, besgende yapabiliyor ama kenar sayisi artiginda sagsirryor.”(07), “Ogrenciler
ozellikle kenar sayisi az olan gekillerde ¢ok zorlanmiyorlar ...sekilde kenar sayisi arttigi zaman saswriyorlar ya da
emin olamiyorlar kendilerinden.” (O1) ve “Benim Ogrencim bu ¢okgenlerde benim sordugumda yiikseklikleri bilir
ancak kendisi ¢ok zor gésterir. Yani nereden gegecegini bilmez...” (O8). Bunun yam sira, bes dgretmen tarihsel
gelisimle ilgili olarak yanilgilarm seklin isimlerinden kaynaklandigini dile getirmislerdir. Bu gretmenlerden O2’ nin
aciklamasi soyledir. “Ogrenci burada belki yamugu cizemez ona gére yamuk bicimsiz bir sekil belki de sa¢cma bir
seyler cizecektir...” . Ek olarak O1’in ifadesi de su sekildedir:
“Karede ¢ogu olumlu cevap verirler. Dikdortgende uzun kenar ve kisa kenar kavramini bagdastirdiklar icin tiim
kenarlarina esittir demeyeceklerdir. Kosegenleri dik kesisir ifadesine ¢ogu dogru diyecektir ¢iinkii kare ile dikdortgeni
benzer olarak goriirler. Yamugu goriince 6grenci hepsine olumsuz cevap verirler. Isimle alakali. Yamuk ne kareye ne
de dikdortgene benzer diyeceklerdir. Yamugu anlatirken diger dortgenlerden farkl oldugunu soyliiyoruz. Biraz da
bundan. Paralelkenari da karistirnyorlar ozellikle dikdortgenle. Ama sorulart dikdortgen seklini diigiinerek
yapacaklardwr. Karsilikly kenarlart paraleldir ifadesine galiba tamami dogru cevap verecektir. Eskenar dortgenin
verilen tiim sorulara olumlu cevap verecekler. Karsilikli kenarlari paralel olma ifadesinde 6grenciler, yanlis
yapabilir.. Biz derste bunu anlatirken baklava dilimine benzer bir sekil ¢iziyoruz. Ogrenciler o sekle ¢ok fazla paralel
demezler. Paralelkenar deyince akla ilk gelen klasik 6rnek oluyor. Diger olabilecek durumlar: goz ardi ederler. Biiyiik
cogunlugu paralelligi géremezler.”.

Epistemolojik nedenlere bagli olarak belirlenen konu ile ilgili 6gretmenlerin besi, verilen sekillerin farkli
olmasindan kaynakli kavram yanilgilarinin yapildigimi dile getirmektedirler. Bu dogrultuda O5, * Birinci ve besinci
sekillerde adlandirmada sorun yasayacaklarim diisiinmiiyorum, bildikleri gordiikleri sekiller ancak, dordiincii ve
altinct ¢okgenler(Bkz.Ek Sorul) sekil olarak karmagsik olmalart bu ¢okgenleri isimlendirmede sorun yasamalarina
neden olabilir.” seklinde ifade etmistir.
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Ikinci temada yer alan 6gretmenler, psikolojik nedenleri (6grenci kaynaklr) kisisel gelisim, gelisim dénemi ve
hazirbulunusluk baglaminda degerlendirmistir. Kisisel gelisimle alakali olarak &gretmenler; kavram yanilgilarinin
ogrencilerinin okudugunu anlamamasindan, islem hatas1 yapmasindan ve gorsellestirme yetisinin gelismemesinden
kaynaklandigini belirtmistir. Bu ifadelerden okudugunu anlama alt1, islem hatast on ve gorsellestirme yetisi 14 defa
farkl yerlerde dile getirilmistir. Bu yonde goriis bildiren 6gretmenlerin goriisleri soyledir “...diizgiin ifadesini dikkate
almayan ogrenci bunu ya dikdortgen yapar ya da baska bir sey. Ancak diisiinmez orada kare olmasit gerektigini.
Ciinkii ya okumaz soruyu ya da okudugunu anlamaz. (03)”, ...bu soruda égrenci formiilii yazabilir ama ben ¢ogu
ogrencinin islem hatasi yapacagim diisiiniiyorum. (06) ”,  “zaten bu soruda bir eskenar dortgen olusturulmasi
gerektigini anlayan ogrenci iicgenleri de yerlestirir...(04) ”

Tablo 2’ de goriildiigii gibi, 6grencilerin kavram yanilgisi yapma nedenlerinin iiclincli temasini, pedagojik
nedenler olusturmaktadir. Ogretmenlerin ayn1 drneklerini kullanmasindan bes kere bahsedilirken, anlatim metodundan
kaynakli nedenler ise dért kere bahsedilmistir. Bu konuda O2 &gretmeni diisiincesini;  Mesela ben hep ayni sekli
ciziyorum. Paralelkenar dedin mi bu sekli ¢izerim. Galiba biraz da bizden kaynaklaniyor, farkli 6rnekler ¢izmeliyiz.
Kendi ders isleyisimiz kesinle ¢cok onemli...” seklinde ifade etmistir.

1. Kavram Yamlgilarinin Giderilebilmesi Adina Onerilere iliskin Ogretmen Goriislerine Yonelik Bulgular
Yedinci sinif 6grencilerinin gokgenler ve 6zel dortgenlerde yaptiklart kavram yanilgilarinin nasil giderilecegi konusu
Ogretmenlere sorulmus ve goriismeler sonucu asagida verilen Tablo 3’teki tema, kodlar ve alt kodlar olusturularak
bunlarin frekanslar1 verilmistir.

Tablo 3’e bakildiginda, yapilan kavram yanilgilarinin giderilebilmesi i¢in 6gretmenlerin verdikleri oneriler;
ogretmene iligkin, 6grenciye iliskin ve alt yapiya iligkin 6neriler olmak iizere ii¢ tema altinda ele alinmustir.

Birinci temada 6gretmenlere iliskin Oneriler; giinliik hayatla iliskilendirme, farkli 6gretim yontemi kullanma,
ornek secimine dikkat, anlatim sekli ve pedagojik olmak iizere bes kod altinda ele alinmustir. Oyle ki; dokuz farkli
yerde 6gretmenlerin konuya iliskin olarak giinliik hayatla iliskilendirme yapmalar1 &nerilmektedir. Bu konuda O1
ogretmenin ifadesi su sekildedir: “I¢ biikey, dis biikey oldugunu belirlemek icin klasik derste anlattigimiz sekilde
disaridan bir yumruk yaptigimiz zaman igce dogru biikiildiigii seklini anlatiyoruz ve bir¢ok oOgrencinin bunu
anlayabildigini, giinliik hayatla iligkilendirince bu sekilde cok fazla sasirmadiklarini diistiniiyorum.” . Farkli
yontemler kullanmay1 oneren Ogretmenlerin ikisi (O1 ve O8) dogru parcasi ¢izme ydnteminin kullanilmasinin,
ogretmenlerden ikisi (O1 ve O5) kosegen olusturma tekniginin kullanilmasinin, O3 6gretmeni tek tek iiggen
olusturularak ¢okgen olusturmayi, yine O1 Ogretmeni cokgen igerisinde olusacak sekilleri fark ettirmenin fayda
getirecegini dile getirmistir. Bu konu hakkinda O5 dgretmeni; “...konkav ve konveksligi bulurken égrenciye kosegen
cizdiriyorum. Onlara eglence gibi geliyor. Bu sekilde daha iyi kavranir diye diigtiniiyorum...” seklinde diigiincelerini
ifade etmistir.

Ogretmenlerin 6rnek segimine dikkat etmeleri dnerisinde en fazla tekrar eden (18 defa) prototip sekillerden
farkli 6rneklere yer verilmeli 6nerisi alt kodlardan birini olusturmaktadir. Buna ilaveten; bes 6gretmen (01, 04, 05,
07 ve 08) somut drneklere yer verilmesini, alt1 dgretmen (01, 02, 03, 05, O7 ve O8) 6rnek sayisinin fazlalastirilarak
cokca Orneklere yer verilmesini dnermistir. Bir 6gretmen ise; sadece basit orneklerin verilip, konuyu gegmemenin
onemi iizerinde durmustur. Bu dogrultuda, 6nerilere iliskin 6gretmen goriisleri su sekildedir: “ Ders anlatirken stirekli
aym sekiller iizerinde ders anlatiyoruz. Bu ¢ok da dogru degil. Ama farkl sekiller de gostermeliyiz. Mesela
dikdortgen. Bir uzun kenar bir de kisa kenar. Biz hep béyle gordiik ve boyle anlattik. Bence aymi seklin farkl hallerini
de getirilmeli. Ne kadar ¢ok 6rnek olursa bence 6grenci o kadar ¢ok iyi anlayacaktir (08)”

Ogretmenlerin anlatim sekillerine iliskin olarak goriismeler sonucunda alt kodlar belirlenmistir. Ogretmenlerin
stirekli tekrar yapmasinin gerekliligi yedi sefer tekrar edilirken gorselligi 6nem vermeleri ise alt1 sefer tekrar etmistir.
Buradan hareketle, O3 dgretmenin goriisleri su sekildedir: * Ben geometri dersinin agirlikli olarak gorsellestirmelerle
ilgili oldugunu diistintiyorum. Bu soruda ogrenci sekli ¢izer ancak paralelligi tam gésteremeyebilir. Elbette ki
kavramsal bilgiler onemlidir. Ancak oOgrenci kavrami ne kadar iyi sekle tasirsa bence o kadar basarili olur.
Oésrencilerin gorselligi tam kullanamadiklar: icin belirli yerlere takiliyorlar. Mesela ¢okgen dedik mi besgen, altigen
diistintiyor. Dikdortgen ¢iz dedik mi hep aym. Uzun kenar- kisa kenar... Bu yanhslarin éniine ge¢mek icin ders
esnasinda o sekillerle ¢okga drnek verilmeli bence. Yani dgrenci o sekillerle sik¢a karsilagtiriimali...” . Yine anlatim
sekliyle alakali; O1, O3, 04, O7 ve O8 6gretmenleri hiyerarsik bir anlatim ile konu verilmesi, O1 ve O6 dgretmenleri
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tamimlarmn yeterince iyi verilmesi gerektigi, O1 ve O8 dgretmenleri konuyu hikdye ederek anlatmay: ve dncelikle
cokgen konusunu sonra iiggen ve 6zel dortgenleri anlatma, 02, O4 ve O8 6gretmenleri bilgiyi aktarabilme yetisinin
yani bildigi kavramlar1 kullanmalarinin gelistirilmesi onerilerinde bulunmuslardir. Verilen bu 6nerilere paralel olarak
01, diisiincelerini su sekilde ifade etmislerdir: “Kenar sayilarim tam olarak yapacaklardir. Ancak késegen sayisin
yazarlarken 6grenciler, kendilerinin ¢izdikleri kadar késegenin sayisini yazacaklardir. ...hikdye etmeyle. Ben séyle
yapwyorum. Bir kosedeki insan kendi yakinlarina kiismiis. Uzaklara gitmeye ¢alisiyor ama kendi yakimindakilere
gitmeyecek .”

Tablo 3. Ogretmen Gériislerine Gore Yedinci Stmf Ogrencilerinin Cokgenlerde ve Ozel Dértgenlerde
Yaptiklar1 Kavram Yanilgilarma iliskin Onerilere Ait Tema, Kod, Alt Kod ve Frekans Dagilimi

Temalar Kodlar Alt Kodlar Fre(l]f)ans
Giinliik Hayatla iliskilendirme 9
Tek Tek  Uggen  Olusturarak
Gosterilmeli 1
Cokgen Igerisinde Olusan Uggenler
. Fark Ettirilmeli 1
Farkli Y6ntem Kullanma Dogru Pargast Cizme Yontemi
Kullanilmali 2
Kosegen Olugturma Teknigi
Kullanilmali 2
Sadece  Basit  Orneklere  Yer
Verilmemeli
Ornek Segimine Dikkat somut Orneklere Yer Verilmeli 5
Oretmene Ornek Sayisi Fazlalagtirilmal 6
il lg Kin Oneriler Prototip Sekillerinden Farklt
¥ Orneklere Yer Verilmeli 18
(_?nce Cokgenler Konusu, Sonra
Uggenler Ve Ozel Dortgenler Konusu
Anlatilmali 2
Tanmimlar Yeterince Verilmeli
Bilgiyi Aktarabilme Yetisinin
Anlatim Sekli Geligtirilmesi 3
Hikaye Etme Yontemi Kullanilmali 2
Hiyerarsik Anlatimla Konu Verilmeli 5
Gorsellige Onem Verilmeli 6
Siirekli Tekrar Yapilmal 7
Pedagojik 3
) . slomsel Ogrenci, Islemi Kendisi Yapmali 2
5 i iski emse -
Qgrepmye lligkin % Islem Yapma Yetilerinin Gelistirmeli 3
Oneriler
Yaparak Yasayarak 3
Alt Yapiya Teknoloji ve Geometrik
Mliskin Oneriler Yazilimlar Kullanilmali 15

Aragtirmanin 6neriler boyutunda ikinci temasi olarak belirlenen 6grenciye iliskin oneriler, islemsel ve yaparak
yasayarak olmak tizere iki kodda incelenmistir. Tablo 3 incelendiginde; ogrencilerin islem yeteneginin
gelistirilebilmesi igin dgretmenler, dgrencinin kendinin de islem yapmasi (O1 ve O8) ve islem yeteneklerini gelistirme
calismalar1 yapmasi (04, O5 ve O7) énerilerinde bulunduklar1 goriilmiistiir. Bu konuda O7 6gretmenin goriisii su
sekildedir “Dis a¢ny1 ogrenci hesaplayabilir ancak i¢ agilar toplamina geldiginde 6grenci ¢ok da fazla islem yapmak
istemeyecektir. Yani biraz da égrenci gayret gostermeli...” Ayrica O8 dgretmeninin goriisleri de “...formiilii biliyorsa
yapacaklardir. Ama (n-2) 'nin ne oldugu konusunda bir fikirlerinin olacagim diisiinmiiyorum.” seklinde olmustur.

Ogretmenlerle yapilan goriismelerde, alt yapiya iliskin oneriler olarak sadece teknolojinin ve geometrik
yazilimlarin kullanilmasi onerisi ifade edilmistir. Bu konuda O2 dgretmeni “ ...ciddi yanhslarin éniine gecilebilmesi
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icin ben Sketchpad, geogebra gibi programlarin ulanilmasi gerektigini diisiiniiyorum. Ayrica akilli tahta kullanimi ¢ok
glizel. En azindan gsekilleri daha giizel olusturuyoruz. Donme hareketleri yaptirabiliyoruz...” seklinde oOnerilerini
belirtmistir.

Sonug, Tartisma ve Oneriler

Goriismelerden Elde Edilen Sonuclar

Yedinci smif 6grencilerinin cokgenler ve 6zel dortgenlerde yaptiklart kavram yanilgilarina iliskin 6gretmenlerle
yapilan goriisme sonuclari, dgretmenlere gore yanilginin yapilma nedenleri ve bu kavram yanilgilarin1 ortadan
kaldirabilmek i¢in dneriler seklinde iki baslikta verilmistir.

1. Ogretmenlere Gore Kavram Yanilgisina Diisiilme Nedenlerine iliskin Sonuclar

Ogretmenlerle yapilan goriismeler neticesinde, dgrencilerin muhtemel yapabilecekleri kavram yanilgilar: gesitli
faktorlere baglanmistir. Bunlar arasinda geometrik seklin adina bagli kalmak suretiyle sekil ile konuyu iliskilendirme
bulunmaktadir. Bunun yani sira kenar sayisinin artmasi Ogrencileri kavram yanilgilarina siiriikleyebilir. Ayrica;
ogrenciden kaynakli kavram yanilgilar; okudugunu anlama, gorsellestirebilme yetenekleri, konuyu anlamadan ¢ok
ezberleme istegi, hali hazirda bilmesi gereken formiilleri yanlis algilamasi, bildigi bazi bilgileri farkli konularda yanlis
olarak uygulamas: seklinde ifade edilmistir. Ogretmenlerden kaynakli pedagojik nedenler ise dgretmenlerin siirekli
ayn1 Orneklerle dersi anlatmasi, kolay 6rnekleri 6n planda tutmasi ve anlatim yontem ve tekniginin konuya paralel
olmamasi seklinde sonuglar bulunmustur.

2. Kavram Yanilgilarina iliskin Ogretmen Onerileri Sonuglar
Katilmer Ggretmenlerin  ¢ogunlugu, oOgretmene iliskin Onerilerde bulunmustur. Bunlar; dogru parcasi ¢izme
yonteminin kullanilmasi, kosegen olusturma tekniginin kullanilmasi, ¢okgen igerisindeki olusan yeni geometrik
sekilleri fark ettirme Onerilerinde bulunmuslardir. Ayrica; o6gretmenler, teknoloji ve yazilimlarin daha sik
kullanilmasinin gerekliligini vurgulamuslardir. Ogretmenlerin, kavram yanilgilarini engelleyebilme adina siirekli tekrar
yapmasi, Ogrenciyi ayni sekle ait farkli goriintiilerle karsilastirilmasi goriislerini belirtmislerdir. Cokgenlerin
anlatiminin hiyerarsik bir siralama ile faydal olacagi, dneri olarak d6gretmenler tarafindan belirtilmistir. Bunlarin yani
sira, kavramlar1 anlatirken giinliik hayatla iliskilendirme, farkli yontem ve teknik kullanma, 6rnek se¢iminde 6zenli
davranma, prototip sekillerden farkli gokgenleri de gésterme Onerilerinde bulunduklar1 goriilmiistiir. Baska bir oneri
olarak da, oOgrencilerin islem yeteneklerini gelistirmenin kavram yanilgilarinin da Oniine gegecegi Ogretmenler
tarafindan bildirilmistir.

Yedinci smif grencilerinin, muhtemelen yapabilecekleri kavram yanilgilarinin dgretmenler agisindan
degerlendirildigi bu ¢caligmanin tartigma boliimii, geometrik kavramlar kismi sekilde ele alarak tartigilmistir.

Kavramlarin sekil icerisinde gosterilememesi, Ogretmenlere gore Ogrencilerin sahip oldugu en bilyiik
yanilgidir. Ozellikle yasanan sikint1 ise kdsegen kavraminda olmustur. Owens da (2005) yaptig1 nitel ¢alismada,
ogrencilerin kosegenleri olusturmada zorluklar yasadigimi belirlemistir. Buna bagli olarak; bir koseden c¢izilmesi
istenen kosegenler, genellikle bir veya iki kdsegenden sonra sonlandirilmistir. Yapilan nitel goriismelerde 07, O1, O8
kodlu 6gretmenin “....kenar sayisi arttigr anda 6grenci ne yapacagindan emin olamiyor. Bence diyor bu soru sikintili.
Dértgende, besgende yapabiliyor ama kenar sayisi artiginda sasirtyor.”(07), “Ogrenciler ézellikle kenar sayisi az
olan sekillerde ¢ok zorlanmuyorlar ...sekilde kenar sayisi arttigi zaman sasiriyorlar ya da emin olamiyorlar
kendilerinden.” (O1) ve “Benim égrencim bu ¢okgenlerde benim sordugumda yiikseklikleri bilir ancak kendisi ¢ok zor
gosterir. Yani nereden gececegini bilmez...” (O8) goriisleri de arastirma sonucuyla benzerlik gdstermektedir. Ayrica
kosegen kavramina iligkin olarak, d6grencilerin kdsegen kavramu ile kenar veya yiikseklik kavramlar ile karistirdiklar
sonucu ortaya ¢ikmistir. Ogrenciler, iiggende bir kdsegenin varligina inanmakta ve sorulan sorularda iicgen igerisinde
bir kdsegen aramaktadirlar. Benzer sekilde alan yazin incelendiginde, tiiggen icerisinde kdsegen arama sonucuna
paralel bulgular bulunmaktadir (Sandt ve Nieuwouldt, 2003; Cetin ve Dane, 2004; Gutierrez, Pegg ve Lawrie, 2004;
Pickreign, 2007; Dane, 2008; Basisik, 2010; Duatepe-Paksu, fymen ve Pakmak, 2013). Ancak, Basisik (2010)’da
yaptig1 caligmada Ogrencilerin kosegenin, dort veya daha fazla koseli ¢okgenlerde oldugunu; ardigik kdoseleri
birlestiren dogrulardan olusmadigin1 belirttikleri sonucuna ulagmustir.
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Arastirmaya katilan 68retmenlere, (n-2).180° formiiliinde bulunan (n-2)’nin ne anlama geldigi sorulmustur.
Ogretmenler, Ogrencilerin ezber yaptiklari igin ne anlama gelecegi hakkinda fikirlerinin olmayacagimi ifade
etmislerdir. Yapilan goriismeler sonucunda O8 kodlu &gretmenin “...formiilii biliyorsa yapacaklardir. Ama (n-2) nin
ne oldugu konusunda bir fikirlerinin olacagni diigiinmiiyorum.” ifadesi ile bu sonu¢ benzerlik gostermektedir. Benzer
sekilde, goriilemeyen bir iliskinin ortaya ¢ikarilmasinda ilgili nesnenin seklinin ¢izilmesi, King ve Schattschneider
(1997, aktaran Tutak, 2008) tarafindan énemli bir potansiyel oldugu ifade edilmektedir. Ogrencilerin bu potansiyeli
kullanamadiklar1 ve gorsellestirme yetilerinin tam olarak olugsmadig soylenebilir.

Ogrencilerin, dikdortgen ve kare cizimlerinde Sekil 1.de belirtilen tipte prototiplerin olusturulabilecegi
ogretmenler tarafindan ifade edilmistir. Cizilen bu prototip sekillerde ise; dgrencilerin karsilikli kenarlara paralel
demesi ancak bu sekilleri paralelkenar olarak ifade etmeyecegi 6gretmenler tarafindan belirtilmistir. Bu sonug, Fujita
ve Jones’un (2007) bulgusuyla paralellik gostermektedir. Hershkowitz’in (1990) yaptigi calismada oldugu gibi
ogrencilerin bir genelleme iginde oldugu goriilmiistiir. Benzer sekilde literatiirde Tirniikli ve Berkiin’de (2013)
yaptiklari ¢aligmada 6grencilerin kare ve dikdortgenin paralel olmadigini ¢linkii kenarlarin egik olmadigini belirttikleri
goriilmiistiir. Bu bulgulara paralel olarak Heinze (2002), Ubuz ve Ustiin (2003), Pickreign (2007), Okazaki ve Fujita
(2008), Basisik (2010), Berkiin’iin (2011) yaptiklar1 ¢calismalarla benzerlik gostermektedir.

Ogrencilerin en ¢ok yanilgiya yamuk kavranminda diisecekleri, dgretmenler tarafindan belirtilmistir. Her ne kadar
yamuk kavramu, igerisinde paralellik, yiikseklik, alan, kdsegen gibi kavramlarimi barindirsa da; genel olarak sikintiya
diisiilen bir kavramdir. Ogrencilerde yamukla ilgili 6zelliklerde var olan yanilgilardan biri paralel olma durumudur.

Bu ozellige iliskin olarak 6grencilerin sahip olduklar1 yanilgilar kapsaminda prototip sekilleri ¢izebildikleri ancak
paralelligi gosteremedikleri veya yanhs gosterdikleri gdzlenmistir. Benzer ¢alismalardan olan Dogan, Ozkan, Cakir,
Baysal ve Giin (2012) tarafindan yapilan arastirmada, temel yamuk sekillerini genel olarak bildiklerini ama kenarlar
paralel olmayan bir sekle de yamuk dedikleri sonucu ortaya ¢ikmistir. Burada ortaya ¢ikan kavram yanilgisinin nedeni
olarak da, 6grencinin yamuk isminden esinlenerek, yamugun kenarlarinda paralelligin olamayacag diisiincesi olabilir.
Diger taraftan, sekilde her hangi bir donme hareketi gergeklestirilerek soru soruldugunda &grenciler; sekil
olusturmada, yiiksekligi gostermede ve buna bagli olarak paralel kenarlari idrak etmede kavram yanilgilarina sahip
oldugu Ozkan’in (2015) galismasinda goriilmektedir. Bu bulgulara paralel olarak Fujita ve Jones (2007), Okazaki ve
Fujita (2007), Basisik (2010), Berkiin (2011), Dogan ve ark. (2012), Tirniiklii, Giindogdu-Alayl ve Akkas (2013) ile
Akkag’in (2012) calismalar literatiirde yer almaktadir. Yamukla ilgili olarak kavram yanilgilarinin bir¢ok nedeni
olabilir. Ogrencilerin yamuk kelimesinin giinliik kullanimi itibari ile belirli kurallari olmayan bir nesne gibi
diisiinmesi, onlar1 yanilgiya gotiiriiyor olabilir. Bunun yaninda, Tiirniiklii, Gilindogdu-Alayli ve Akkas (2013),
yaptiklar1 ¢alismada yamuk kelimesinin semiyotik yapisinin aragtirma konusu olabilecegini ifade etmislerdir. Ayrica,
Dickson, Brown ve Gibson (1984) yaptiklar1 c¢alismada, verilen bir seklin farkli durusunda, aym ozelliklerin
varligindan s6z edilmeyisini bulmustur. Buradan da anlasilacagi {izere 6grencilerin yamuk seklinin farkli durusu ve
yamugun farkli durumlarinin kavram yanilgisina neden oldugu sdylenebilir.

Paralelkenarda oOzellikle yiikseklik kavraminda oOgrencilerin aymi tip yanilgiya diistiikleri varsayilmistir.
Ogrencilerin siirekli ayni prototip yiikseklikleri cizecekleri dgretmenler tarafindan belirtilmektedir. Her ne kadar
dogrudan yiikseklik kavrami ¢aligilmasa da dolayli olarak yapilan ¢aligmalarda bu sonuglara rastlamak miimkiindiir.
Tipki Cutugno ve Spagnolo’nun (2002) calismalarinda rastlandigi gibi. Arastirmacilarmm 2002 yilinda yaptiklan
calismada, Ogrencilerin iicgenlerde yiiksekligin iicgenin i¢ bolgesinde olmasi gerekliligi diisiincesi ortaya
konulmustur. Benzer olarak 6grencilerin paralel kenarin i¢ bolgesinde aramasi ve tek yiikseklik oldugu diisiincesi gibi.
Yapilan bircok calismada da oldugu gibi paralelkenarda yiikseklik kavrami c¢ogunlukla c¢okgenin i¢ bolgesinde
gosterilmistir. Bunun sebebi de, 6grencilere bilgi aktarimi esnasinda ayni tip 6rneklerle kars: karsiya getirmek olabilir.

Ogrencilerden eskenar dortgen cizmeleri ve buna bagli olarak paralellik ve yiikseklikleri belirtmeleri
istendiginde; 6grencilerin genellikle eskenar dortgeni yataya dik olacak sekilde baklava dilimi 6rnegi gibi ¢izecekleri
belirtilmektedir (Ozkan, 2015). Bunun sebebi olarak da dgrencilere dzel dortgenlerin anlatimi esnasinda prototip
sekillerin ¢izilmesi (Aktas & Aktas, 2012; Ersen-Bahar & Karakus, 2013; Fujita & Jones, 2007; Okazaki & Fujita,
2007; Ustiin & Ubuz, 2004) oldugu gibi Okazaki ve Fujita (2007) ve Cilavdaroglu’nun (2012) da belirttigi gibi
hiyerarsik bir anlatim metodunun uygulanmayisi olabilir. Her ne kadar bu arastirmacilar ¢aligmalarini 6gretmen
adaylan iizerinde yapsalar da yapilan yanligliklar benzerlik gostermektedir.
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Oneriler

Yapilan yanilgilarin nedenleri 6gretmenlere sorulmasina ragmen 6grencilerle bir goriisme yapilmamustir. Bagka bir
calismada ogrencilerle goriisme yapilarak bu yanilgilarin nedenleri daha derinlemesine arastirilabilir. Kavram
yanilgilarinin sonraki 6grenmeleri etkiledigi diisiiniildiigiinde; ortaokul ve lise seviyeleri karsilastirilarak inceleme
yapilabilir. Ders iceriginde siirekli formiil ve prototip sekillerden kacinilmali, giincelligi yansitan ve konunun 6ziinii
kavratan bir sekilde 6gretilmesine 6zen gosterilmelidir.

Ogretmenlere hiyerarsik anlatimi ve Ogrencilerine ¢okgenler arasindaki siniflama calismalar1 yapmalar
onerilebilir. Belirli prototiplerden baska; aymi seklin farkli duruslari, 6grencilere gosterildiginde 6grenmenin daha
kalic1 olacag diistiniilmektedir. Cokgenler ve dortgenlerde kavram yanilgilarina iliskin yurt i¢inde yapilan calisma az
olmasindan dolay1 arastirmacilar, bu konular iizerinde calismalar yapabilirler.
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Extended Summary

Introduction
In order to learn mathematics completely and permanently, it is required to know the concepts at a sufficient level.
Because of science’s nature, there is denomination and certain features are based on. In this context, in the study he
carried out, Ubuz (1999) stated that; abstract and general ideas involving the common features of objects and events
and gathering them under a common name, are called as concept. He emphasizes that, it is essential to obtain basic
concepts and skills in order to learn mathematics (MEB, 2009) and that, concepts are important because mathematics
is a language itself. (Altun, 2008).

According to Ormrod (2003), concept is a design of objects, cases, states and events in the mind, and it is also
called as the group or category of the similar events and objects in the cognitive psychology. Concepts are like a
mental glue that connects the past and today’s experiences with each other (Murphy, 2002). In general, in its
definitions, the main principle is its briefness and clearness (Fujita, 2012). Based on the definitions above, concept is;
the common name of the objects of different type that have can be classified or transferred.

When mathematics is considered as a science that appears as a need with the beginning of humanity; it means
that geometry has also been used as of the beginning of humanity undoubtedly. In babyhood, we realize simple
figures, colors, sounds and different stances among the objects. In the periods to come, we start to grow an interest in
second and third dimensions. Thus, the first geometric foundation of the child is laid. We can see that these type of
experiences differ from child to child, and that these experiences can develop their knowledge, and also their
capability of observing and interpreting the visual circumstances of the world (Lappan, 1999).

For the detection, reasons and removal of misconceptions, many studies, both national and international, were
carried out. In their studies, De Villiers (1994) and Tiirniikli, Giindogdu-Alayli and Aktas (2013) focused on
particular quadrilaterals, and they emphasized the necessity of giving the lesson by hierarchical classification methods
for the solution of these errors. Okazaki and Fujita (2008) and Fujita (2012) stated that, prototype samples cause a
misconception. Besides; in their study based on academic success, Ubuz and Ustiin (2003) reached the conclusion that
the students had used the first examples given. It was observed that the students made misconceptions because they
were stuck in semantic relationships and figures (Robert, 1995) and because they were unable to establish the
conceptual relationship despite the analogy (Fonseca & Cunha, 2011).

Of course there are specific studies available besides the studies carried out in the general sense. In the studies
such as concave and convex polygons (Ward, 2004; Lipovec, 2009), geometric objects (Incikabi & Kilig, 2013),
parallelograms and trapezoid (Aktas & Aktas, 2012), the misconceptions on geometry were investigated. In their study
on the concept of triangles, Cutugnol and Spagnolo (2002) indicated the necessity of facing the students with the
concepts frequently in their daily lives. On the contrary, Edward and Ward (2004) emphasizes that; the figures must
be given systematically during the lesson. The elements of polygons are also among the subjects studied (Heinze,
2002; Sandt & Nieuwouldt, 2003; Gutierrez, Pegg & Lawrie, 2004; Picreign, 2007)

When literature is reviewed, we can see that the concepts of angle, triangle and quadrilaterals are examined
frequently. In addition, geometric figures such as trapezoid, square, rectangle and parallelogram are examined
separately or in groups. However, in a hierarchical figure, the concept of polygons and particular quadrilaterals have
not been taken into consideration integrally. By this study, it will be possible to find out the students’ misconceptions
on the geometric figures, polygons and particular quadrilaterals in particular, and also this study will shed light on
teaching these concepts.

The objective of this study, is to build this problem sentence of the research: “How do the teachers evaluate
the seventh grade students’ misconceptions on the polygons and particular quadrilaterals?”. In order to fulfill the
objective of this study, an answer for the sub-problems given below, is sought:

1. What are the reasons of students’ misconceptions on polygons and particular quadrilaterals according to
teacher’s views?
2. What does the teacher suggest for students’ misconceptions on polygons and particular quadrilaterals?

Analysis results of the exams carried out in world standards show that, the students who entered the exam are
not successful enough in the field of geometry. In geometry, Turkey is below the world average among all the fields of
learning, it also has the lowest average in the fields of geometric figures and scales, therefore is constitutes the most
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problematic field in mathematics in Turkey. Under these circumstances, a review of geometry teaching within the
mathematics curriculum, is essential (Yiicel, Karadag, & Turan, 2013, p. 31).

Even though there is geometry acquisition at each stage of primary education, it is the seventh grade when
polygons and quadrilaterals intensify. At this level, besides the basic features of polygons and particular quadrilaterals,
there are also perimeter and field measurements and problems included.

According to the results of the data to be achieved, this research will find out the seventh grade students’
misconceptions on geometric concepts, and offer suggestions to the teachers. Thus, students’ misconceptions will be
revealed. It is considered that the findings acquired, will guide the teachers, experts, academicians and problem
development specialists on the subject of mathematics and concept teaching.

Method
Sample of the Study
The interviews are conducted to 7™ grade mathematics teachers who work in the low, middle and high level socio-
economic schools of Gaziantep province. Selecting criteria are: teaching 7™ grade mathematics classes, at least 5 years
of experience, and voluntary participation to the study.

As a result of the pre-interviews, teachers from whom the sufficient information would be obtained, were
selected and a diagnosis test was applied. Thus, when determining the study group, maximum diversity sampling was
used instead of purposive sampling methods. The objective in maximum diversity sampling; is to create a small-scale
sampling and to reflect the diversity of individuals, who could be a party to the problem studied in this sample, at
maximum level (Yildirim & Simsek, 2011, p. 108).

In Table 1 below, personal information on the teachers are given. The data acquired from the teachers were
coded in order to present them without revealing their identities and not to cause ambiguity. “T1”, “T2”, “T3”,
“T4”.°T5”, “T6”,”T7” and “T8” codes were given, considering the interview order.

Table 1. Personal Information of the Teachers Participating in Qualitative Interviews

Teachers Gender Graduated from Educational Sef""’e
Status Time
T1 Female Elementary Math.Teacher Bachelor 5 years
T2 Male Math.Teacher Bachelor 14 yeras
T3 Male Faculty of Science. Mathematics Bachelor 25 years
T4 Male Elementary Math.Teacher Bachelor 8 years
T5 Female Elementary Math.Teacher Master’s Degree 5 years
T6 Female Math. Teacher Master’s Degree 18 years
T7 Female Elementary Math.Teacher Master’s Degree 7 years
T8 Male Elementary Math.Teacher Bachelor 7 years

When Table 1 is analyzed, we can see that the service time of teachers vary between 5 to 25 years. Teachers’
genders consist of four males and four females. Three of the participant teachers have master’s degree, and other five
teachers have bachelor’s degree.

Data Collection Tool

Personal interviews were conducted to the 4 teachers who teach the 71" grade mathematics classes, and a question pool
is created based on these interviews. Those questions were edited after discussing them with 5 elementary school
mathematics teachers and 4 university faculties who are specialized in math teaching and concept. There are 22
questions in the diagnostic test. Those questions are consisted of the fill in the blank questions, the fill in a table
guestions, creating shapes, true-false and calculation questions.

It is aimed to determine if the students may have any misconception on these questions. If there is any
question that may lead students to have misconception, what are those misconceptions and what are teachers’
suggestions toward removing them. In this context, a semi-structured interview form was prepared. In order to ensure
the content validity of the prepared form, as Gay (1987) and Balci (2005) stated, the opinion of the 3 people who are
specialized in the math teaching and assessment and evaluation was taken. In line with these opinions, the form was
edited and the last version of it is created.
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Data Analysis

A content analysis method was applied to examine the teachers’ answers, which they gave to the open-ended
questions. In order to analyse the teachers’ answers, themes, codes and sub-codes are constituted by benefiting from
literature (Ozkan, 2015). The main purpose of the content analysis is to reach the concepts and the relationships,
which can explain the data (Yildirrm & Simsek, 2011, p. 227). In order to increase the reliability of the study, the data
was also analyzed by a person who specialized in math teaching. The Agreement/(Agreement+Disagreement) X 100
formula which is suggested by Miles and Huberman (1994) is calculated and intercoder reliability is found to be .92..

Findings
Teachers’ views on the seventh grade students’ misconceptions on polygons and particular quadrilaterals, were
analysed under two main titles as the reasons of misconceptions and as the suggestions for correcting misconceptions.

Findings related to the teachers’ views on the reasons of misconceptions
Teachers were asked about the reasons of the seventh grade students’ misconceptions on polygons and particular
guadrilaterals, and as a result of the interviews; themes, codes and sub-codes are created in Table 2 below.

When Table 2 is analyzed; we can see that the seventh grade students’ misconceptions on the subjects of
polygons and particular quadrilaterals, are gathered under three reasons by the teachers.

In the first theme; the epistemological reasons of misconceptions were considered in three codes as concept-
related, historical development-related and subject-related. In the interviews made with teachers on the reasons of
concept-related misconceptions, it was indicated that misconceptions were stemmed from the lack of concept 6 times,
from the increase in the number of edges 17 times, and from the unfeasibility to show the concepts in the figure 22
times. In this direction, some of teachers’ views are; “....when the number of edges increases, the student cannot be
sure what to do. They think that there is a problem in this question. They can solve it in a quadrilateral or pentagon,
but they get confused when the number of edges increases”(T7), “Students do not have difficulty in the figures that
include a small number of edges; but when the number of edges increase in a figure, they get confused or can’t be sure
of themselves” (T1) and “When [ ask, my student will know the heights in polygons but have difficulty in showing
them. That is, he/she will not know where iz passes...” (T8). Moreover, five teachers stated where the names of the
figures came from in terms of the historical development. Among these teachers, T2’s statement is; “Maybe the
student cannot draw the trapezoid here, but in student’s opinion trapezoid is an amorphous figure, so he/she might
draw something absurd...” . In addition, T1’s statement is:

“Most of them gives correct answers when it comes to square. As they associate the long edge
with the short in the rectangle, they won't say that all the edges are equal to each other. They will call the
statement, their diagonals intersect each other vertically, as correct because according to them the
square and rectangle are similar. When they see the trapezoid, the student will give wrong answer to all.
It is about the name. They will say that the trapezoid resembles neither square nor rectangle. When we
explain the trapezoid, we say that it is different from other quadrilaterals. This is the other reason. They
also confuse the parallelogram with the rectangle. But, they will answer the questions thinking the
rectangle. Probably all the students will give correct answer to the statement that opposing edges are
parallel to each other. They will give correct answer to all the questions that include equilateral
guadrangle. They might give a wrong answer in the statement that opposing sides are parallels.. When we
explain this in the lesson, we usually draw a diamond-shaped figure on the board. Mostly, the students
does not call this figure as parallel. When we say parallelogram, the first thing that comes to mind is the
classical example. So, they usually ignore other possible situations, and most of them does not notice the
parallelism here.”.
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Table 2. The Distribution of themes, codes, sub-codes and frequencies related to the reasons of the seventh grade
students’ misconceptions on polygons and particular quadrilaterals according to teachers’ views.

Themes Codes Sub-codes Freq(:cj)ency
Conceptual deficiency 6
- _ Concept-related Excess _of_ t_he number of edges _ 17
Epistemological Unfeasibility to show the concepts in 29
Reasons the figure
Historical development Due to the use of figure’s name 5
Subject-related Figure being different 9
Reading comprehension 6
Personal development- g P 10
related Visualization abilit 14
. sualization al
Student-induced ; IS IZ_ I Y
Reasons Development period- Perception Error 2
related Memorization 17
. Lack of Knowledge 11
Readiness )
Unknowing the formula 16
Pedagogical Teaching Methods 4
Reasons Same Examples 5

Under the code of historical development determined depending on the epistemological reasons, five of the
teachers indicated that the misconceptions stemmed from the fact that the figures given were different from each
other. In this direction, T5 stated that; ““I think they will not have difficulty in naming the first and fifth figures because
they already know them, however as the fourth and fifth polygons are complicated, they might have difficulty in
naming these polygons.”

Teachers in the second theme, evaluated the psychological reasons (student-induced) within the context of
personal development, period of development and readiness. About personal development, teachers indicated that;
there were misconceptions as the students did not comprehend what they read, as they made calculation error and as
their visual capability was not developed. Among these statements, reading comprehension was mentioned six times,
calculation error ten times and visualization capability 14 times. In this direction, teachers’ views are; “...the student
that does not pay attention to the statement given, will either perceive this as rectangle or something else. However,
they do not think that there should be a square. Because he/she won't either read the question or does not understand
what he/she reads (T3)”, “ ...in this question, the student might write down the formula, but I think most of the
students will make a calculation error.(T6)”, “The student who understands that it is required to create an equatorial
quadrangle here, will also insert the triangles here...(T4) ”

As is seen in Table 2, the third theme of the reasons of students’ misconceptions consists of pedagogical
reasons. While the use of same examples by teachers was mentioned five times, reasons stemmed from the teaching
method, were mentioned four times. In this matter, T2 expressed his/her opinion as; “For instance I always draw the
same figure. | also draw this figure when parallelogram is in question. It is probably a bit because of me, we need to
draw different examples. Our own method of teaching a lesson, is quite important.”

Findings on Teachers’ views on the suggestions for correcting misconceptions

The teachers were asked about how to correct the seventh grade students’ misconceptions on polygons and particular
quadrilaterals, and as a result of the interviews; themes, codes and sub-codes are created in Table 3 given below.

In Table 3, according to teachers; themes, codes, sub-codes and their frequencies acquired from the interviews related
to the reasons of students’ misconceptions on polygons and particular quadrilaterals, are given.
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Table 3. The Distribution of themes, codes, sub-codes and frequencies related to the seventh grade students’
misconceptions on polygons and particular quadrilaterals according to teachers’ views.

Codes Sub-codes Freq(?)ency
Associating with daily life 9
Triangles should be created and
displayed one by one 1
Triangles created in the
. . polygon, should be emphasized 1
Using different methods The method of drawing a line
segment should be used 2
The method of creating a
diagonal should be used 2
There shouldn’t only be simple
examples
Epitomes should be given
Attention on example The number of examples
selection should be increased 6
Different examples of
prototype figures should be
Teacher-related given 18
suggestions Firstly the subject of Polygons,
and secondly the subject of
Triangles and Particular
Quadrilaterals should be taught 2
Definitions should be given
sufficiently 2
The capability of transferring
. information 3
Teaching Method Narration method should be
used 2
The subject should be taught by
hierarchical teaching method 5
Visualization should be
emphasized 6
There should be continuous
repetition
Pedagogical
The student should do the
. operation on his/her own 2
Student-related ~ Operational Operational skills should be
suggestions developed
By practicing, experiencing
Background-
related Technology and geometric software should be used.
suggestions 15

When we look at Table 3, we can see that teachers’ suggestions on the correction of misconceptions are
gathered under three main themes as teacher-related, student-related and background-related.

In the first theme, teacher-related suggestions are taken into consideration under five codes such as;
association with daily life, using a different teaching method, paying attention on example selection, teaching method
and pedagogical. Such that; at nine different points, it is suggested for the teachers to associate the subject with daily
life. In this matter, T1’s statement is: “In order to determine whether it is concave or convex, we make a fist and tell
the students that it curves inward, and | think that many students can understand this and they are not surprised when
we associate this with daily life.” . Two of the teachers who learned to use different methods (T1 and T8), indicated
that it would be beneficial to use the method of drawing a line segment; another two (T1 and T5) indicated that it
would be beneficial to use the technique of creating a diagonal; and again T1 indicated that it would be beneficial for
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the teacher to make the student notice the figures to be created in the polygon. In this matter, T5 stated that; “...when
finding concave and convex, | have the student draw a diagonal. It is fun for them. 1 think they will understand the
lesson better in this way ...” .

The suggestion of giving different examples of prototype figures, which repeated (18 times) at most in the
suggestion of paying attention to example selection, constitutes one of the sub-codes. In addition to this; five teachers
(T1, T4, T5, T7 and T8) suggested to give epitomes, and six (T1, T2, T3, T5, T7 and T8) suggested to increase the
number of examples. One teacher focused on giving simple examples only, and on the importance of not skipping the
subject. In this direction, teachers’ views on the aforementioned suggestions are: “When we are teaching a lesson, we
always use the same figures. It is not that right. But, we also need to show different figures. For instance, rectangle. It
has a long edge and a short one. We've always learned like that, and taught like that. I think there should be different
from of the same figures. | also think that, the more the number of examples increases, the better the student will
understand the lesson. (T8)”

Sub-codes were determined as a result of the interviews related to the teachers’ teaching methods. While the
necessity of continuous repetitions for the teacher was mentioned seven times, the importance of visualization was
repeated for six times. Based on this, T3’s opinions are: “I think geometry lesson is mainly related to visualization. In
this question, the student draws the figure but he/she might not be able to show the parallelism completely. Of course
the conceptual knowledge is important. But, a student’s success depends on how he/she reflects the concept on the
figure. Students get stuck at somewhere as they are unable to use visualization completely. For instance, when we say
polygon, they start to think about a pentagon or hexagon. When we tell them to draw a rectangle, the result is always
the same. Long edge- short edge... In order to prevent these mistakes, I think it is important to give as much possible
examples on as We can on these figures during the lesson. That is, the student must face these figures frequently...” .
Again about the teaching method; T1, T3, T4, T7 and T8 suggested that the lesson should be given by hierarchical
teaching method; T1 and T6 suggested that the definitions should be given sufficiently; T1 and T8 suggested that the
subject should be taught by narration and firstly the subject of polygons, then the subject of triangles and particular
guadrilaterals should be given; and T2, T4 and T8 suggested that the teachers should developed their capability of
transferring information, that is the use of known concepts. Teachers’ views in parallel to these suggestions, are:
“They will count the number of edges correctly. However, while writing down the number of diagonals, they will write
down the number of diagonals that they 've drawn. ...By narration, I do like this. Someone on an edge is offended at his
kin. He is trying to go far, but he can’t go near their kin (T1)”

The second theme of the research, student-related suggestions, were analyzed under two codes as operational
and experimental. When table 2 is examined; in order to improve the students’ operational skills, it is suggested that
the student should also do the operation himself/herself (T1 and T8), and should study on improving his/her
operational skills (T4, T5 and T7). In this matter, T7’s statement is “The student can calculate the exterior angle, but
when it comes to the sum of interior angles, he/she will not want to do more operations. That is, the student should
make an effort, too ...”

In the interviews made with teachers; as background-related suggestions, the use of only technology and
geometric software was mentioned. In this matter, T2’s statement is: “ ...in order to prevent serious mistakes, I'm
suggesting the use of programs such as skechpect and geogabri. In addition, the use of smart board is quite good. At

’

least we can draw the figures much better this way. We can use rotational motions ...’

Discussion and Conclusion
The aim of this study is to examine the elementary school teachers’ opinion on the misconceptions that 7 grade
students may have on polygons and particular quadrilaterals. In this context, according to teachers the most important
mistake that students make is that the concepts could not be shown in tables. For example, Owens (2005) also found
out that the students had difficulty in creating the diagonals. Accordingly; diagonals asked to be drawn starting from
an edge, were usually terminated after one or two edges. In the qualitative interviews, T6’s views showed resemblance
to the research result. In addition, regarding the concept of diagonals, it was concluded that the students confused the
concept of diagonals with the concepts of edge and height. Students believe the presence of a diagonal inside the
triangle, and they seek for a diagonal inside the triangle in the questions asked. Similarly, when the literature is
reviewed, we can see that there are findings that are parallel with the results. (Sandt & Nieuwouldt, 2003; Cetin &
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Dane, 2004; Gutierrez, Pegg, & Lawrie, 2004; Pickreign, 2007; Dane, 2008; Basisik, 2010; Duatepe-Paksu, Iymen, &
Pakmak, 2013). However, in his study, Basisik (2010) found out that; the students stated that the diagonals are present
in quadrangular or polygonal; however, that these diagonals are not formed by the lines connecting the successive
edges with each other. And as the reason for this, we can say that the study carried out is at fifth grade level, or at a
grade level where the students’ oral skills are not developed completely.

The participant teachers were asked what (n-2) meant in (n-2).180° formula. Teachers stated that the students
won’t be able to understand what it means as they memorize. T8’s statement at the end of the interviews; “...if they
know the formula, they will do it.. But, I don’t think they will have any idea about what (n-2) means.” resembles to
this result. Similarly, drawing the shape of the relevant object when revealing an invisible relationship, is considered
to have a significant potential by King and Schattschneider (1997 as cited in Tutak, 2008). It can be said that the
students are unable to use this potential, and their visualization skills are not developed completely.

It was indicated by the teachers that the students would standardize their rectangle and square drawing. In
these prototype figures; it was found out by the teachers that the students called the opposing edges as parallels even if
these figures cannot be stated as parallels. This result resembles to the findings of Fujita and Jones (2007). As in
Hershkowitz’s (1990) study, it was observed that the students tended to make a generalization. Similarly, in the
literature, in the study carried out by Tiirniiklii and Berkiin (2013), it was observed that; the students stated that square
and rectangle were not parallels because their edges were not oblique. These findings show resemblance to the studies
of Heinze (2002), Ubuz and Ustiin (2003), Pickreign (2007), Okazaki and Fujita (2008), Basisik (2010), Berkiin
(2011).

It was indicated by the teachers that the students would fall into a misconception in the concept of trapezoid at
most. Despite the fact that the concept of trapezoid contains several other concepts within, it is a problematic concept
in general. One of the misconceptions students make on the trapezoids, is the state of parallelism. With respect to this
feature, it was observed that the students were able to draw the prototype figures, but unable to show parallelism, or
showed it wrong. In a similar study carried out by Dogan, Ozkan, Cakir, Baysal, and Giin, (2012), it was determined
that the students knew the basic trapezoid figures, but they also called a non-parallel figure as trapezoid. Even though
the students were not asked to draw a new trapezoid in the study carried out, the finding on parallelism was found out
via the figures drawn by the researcher. And as the reason of the misconception here, we can give the student’s
thought that there could not be parallelism on the edges of the trapezoid. On the other hand, when a question was
asked by using a rotational motion on the figure, the students also fell into misconceptions when showing the height
and perceiving the parallelogram accordingly. In parallel to these findings, the studies of Fujita (2012) and Akkas and
Akkas (2013) are also available in the literature. There might be many reasons for the misconceptions on trapezoids.
The students might fall into a misconception because they consider the word of trapezoid as an object with no certain
rules in terms of its daily use. Besides, in the study they carried out, Tiirniiklli, Glindogdu-Alayli, and Akkas (2013)
indicated that the semiotic structure of the word of trapezoid might be a research subject. In addition, in the study they
carried out; Dickson, Brown and Gibson (1984) found out that it is not possible to mention the presence of same
features in the different stance of a given figure. As it can be understood from here, different stances or states of a
trapezoid might have caused a misconception from the students’ aspect.

It was assumed that the students fell into a same type of misconception particularly in the concept of height in
a parallelogram. It is indicated by the teachers that the student will always draw the same prototype heights. Although
the concept of height is not studied directly, it is possible to encounter these results in the studies carried out
indirectly. Just as encountered in Cutugno and Spagnolo (2002)’s studies. In a study carried out by the researchers in
2002, the students’ idea that the height in triangles should be in the interior of the triangle, was put forward. As in
many studies carried out before, the concept of height in the parallelogram, was shown in the interior side of the
polygon. The objective here might be to face the student with the examples of same type during information transfer.

When the students were asked to draw an equatorial quadrangle and to indicate the parallelism and heights
accordingly; it is stated that the students will usually draw the equatorial quadrangle like the diamond-shape example.
The reason for this, might be drawing prototype figures when teaching the particular quadrilaterals to the students
(Ustiin & Ubuz, 2004) or might also be the non-execution of hierarchical teaching method as indicated by Okazaki
and Fujita (2007) and Cilavdaroglu (2012). Even though these researchers apply their studies on teacher candidates,
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the misconceptions resemble to each other. There are studies available in the literature that are parallel with these
results (Roberts, 1995).

Results of the interviews made with the teachers regarding the seventh grade students’ misconceptions on
polygons and particular quadrilaterals, are given under two titles in the form of suggestions offered in order to find out
the reasons of misconceptions and to remove these.

As a result of the interviews made with the teachers, possible misconceptions that the students might fall into,
were attributed to different factors. Among these, there is the association between the figure and the subject. Besides,
the increase in the number of edges, might lead the students to misconceptions. Moreover, student-induced
misconceptions were indicated as; reading comprehension, visualization capabilities, the wish to memorize the subject
instead of understanding it, misconception of the formulas that should already be learned, wrong implementation of
several known information on different subjects. And teacher-induced pedagogical reasons are; teachers explaining
the subject with the same examples all the time, prioritizing the simple examples, and the teaching method and
technique being unparalleled to the subject.

The majority of participant teachers offered teacher-related suggestions. These are; the use of drawing a line
segment, the use of creating a diagonal, and making the students notice the new geometric figures formed inside the
polygon. In addition; teachers emphasized the necessity of using the technology and software more frequently.
Teachers indicated the importance of continuous repetitions in order to prevent the misconceptions, and the necessity
of facing the students with the different images of the same figure. It was suggested by the teacher that the subject of
polygons should be taught in a hierarchical order. Besides, it was observed that; they also suggested associating the
concepts with daily live, using different methods and techniques, being attentive to example selection, displaying
different polygons among the prototype figures. As another suggestion, it has also been indicated by the teachers that;
improving students’ operational skills will also prevent the misconceptions.

Suggestions

Even though the teachers were questioned about the reasons of misconceptions, no interview was made with the
students. In another study, students might be interviewed and the reasons of these misconceptions might be
investigated thoroughly. When it is considered that the misconceptions influence the future learning, an analysis might
be conducted by comparing the secondary and high school levels. In a lesson content, it should be avoided to use
formula and prototype figures continuously, and to pay attention to teaching the subject in the manner that will reflect
its actuality and make the student perceive its essence.

It might be suggested to teachers to use hierarchical teaching method, and to students to carry out
classification studies on polygons. Apart from certain prototypes; it is considered that, learning will be more
permanent when teachers show the different stances of same figures to their students. As there is a limited number of
studies carried out domestically about the misconceptions on polygons and quadrilaterals, the researchers can conduct
more studies on these subjects.
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Ol¢me Araci

Degerli Katilmei;

Bu ¢alismanin amaci, 7.smif 6grencilerinin dortgenler konusunda yaptiklar kavram yanilgilarim tespit etmektir.
Uygulamis oldugum “Teshis Testi’nde ¢okgenler konusu ile ilgili 22 adet soru bulunmaktadir. Bu sorular1 6grencilere
yaptirdiginizda, karsilasabileceginiz kavram yanilgilarini ve olusabilecek hatalari her sorunun ilgili yerlerine yazmaniz
beklenmektedir.

Degerli katkilarinizdan 6tiirii tesekkiir ederim.

Mustafa OZKAN
Cukurova Uni. Yiiksek Lisans Ogr.

1-) Asagidaki sekilleri konkav (i¢ biikkey) ve konveks (dis biikey) olarak adlandirmiz. Nedenini agiklayimniz.

Ogrencinin yapabilecegi hata veya
kavram yanilgisini belirtiniz.selil cizerek
aciklayiniz.

2-) Kosegen: Bir ¢cokgenin ardistk olmayan herhangi iki kosesini birlestiren dogru par¢alarina késegen adi verilir.
Yukaridaki tanima gore agagida verilen ¢okgenlerin A kosesinden ¢ikan kdsegenlerini ¢iziniz.

Ogrencinin yapabilecegi hata
A veya kavram yanilgisini belirtiniz.

3-) Asagida verilen ¢okgenlerin tiim kosegenlerini ¢izip tabloyu doldurun.

Ogrencinin yapabilecegi hata veya
kavram yanilgisini belirtiniz.
A
A B

Toplam Kenar
Sayisi

Kosegen sayisi
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4-) FORMUL: Kenar sayist “n”’ olan bir ¢okgenin i¢ acilarimn olciileri toplami (n — 2 ) .180°dir.

Burada verilen (n-2) ifadesi neye karsilik gelmektedir?

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz.

5-) Asagida verilen tabloda diizgiin ¢okgenler verilmistir. Buna gore asagidaki tabloyu doldurunuz.

Ogrencinin yapabilecegi hata veya

Bir I¢ | Bir Dis | Toplam
Kenar R
Ad Savisi Agist Agist Kosegen
Y Olgiisii | Olgiisii | Sayisi
3

kavram yanilgisini belirtiniz.

Kare

Oop|E>

6-) Asagidaki tabloda bos birakilan yerleri doldurunuz.

Kenar Ucggen Ic  Acilarin  Olgiileri | Dis  Acilar1  Olgiileri
Sayisi Sayisi Toplam1 Toplam1

3 |1 180° ;_180° 360°

4 2

5 360°

6

n n-2

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz.

) Yanda verilen diizgiin sekizgenin bir kenarinin uzunlugu 4 br ise

asagida verilen bosluklari uygun bir sekilde doldurun.

e (Cokgenin c¢evresi

e Biric acis1 Olgiisii
e Bir dis agis1 Olglisii

birimdir.
....... derecedir.
....... derecedir.

e Bir kdsesinden ¢ikan kosegenler, cokgeni
.adet liggene ayirir.

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz.
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b

8-) Asagidaki tabloyu belirtilen dortgenlerin dogrultusunda doldurunuz. (Dortgenin 6zelligini sagliyorsa « +
saglamiyorsa * — “ isareti koyunuz. ilk satir drnek olarak verilmistir.)

Kare Dikdortgen Yamuk Paralelkenar | Eskenar
Dortgen
Kosegenler birbirini | + + - + T

ortalar.

Biitiin kenarlarin
uzunluklari birbirine
esittir.

Kosegenler dik
olarak kesisir.
Karsilikli kenarlar
paraleldir.

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz.

9-) Asagidaki seklin igine ¢izilebilecek en biiyiik alanli diizgiin ¢okgen hangisidir? Bu ¢okgenin alanini hesaplayiniz.

N Ogrencinin yapabilecegi hata veya kavram yanilgisini
belirtiniz. Ogrenci hangi sekli cizecektir. Sekille
aciklayiniz.

> 6 br

\
9 br

10-) Asagida dikdortgen i¢in verilen 6zelliklerin hangileri dogrudur? Nedenleri ile agiklayiniz.

A B I. IADI=IBCI
E
1. 1ABI=IDCI
D C I11. AB // DC
IV.IAEI=IECI

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz.
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11-) Asagidaki dortgenlerden hangisi veya hangilerinin karsilikli kenarlar1 birbirine paraleldir? Sekillerini ¢izerek
paralel olanlar1 belirtiniz.

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz. Sekil cizerek agiklayiniz.

KARE YAMUK
DIKDORTGEN ESKENAR DORTGEN
12-

) B C

Yanda verilen ABCD paralelkenarinda
IADI= 12 cm, IDCI= 8 cm ve DC kenarmna ait

yiikseklik 9 cm olduguna gore;

A b e Paralelkenarin alanini bulunuz.
e BC kenarma ait ylikseklik ka¢c cm’dir?

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz.

13-) Asagidaki dik tiggene es dort dik tiggenle olusturulacak eskenar dortgenin alanimi bulunuz! Liitfen olusacak sekli
ciziniz. (TACI=8br ICBI=9br ve IACI IBCIl )

Ogrencinin yapabilecegi hata veya kavram yanilgisini
belirtiniz.

B bor

B B

14-) KLMN bir karedir. C(KLMN) = 104 br, P noktast IMNI ‘nin orta noktasi ise A(KLMP) = ?
L M

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz.
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15-) Verilen sekillerin A noktasindan ¢izilebilecek yiikseklikleri ¢iziniz. ( Alani hesaplamak igin gerekli olacak sekil
yiikseklikleri)

[T T

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz.

16-)

D Qe C Yandaki sekilde |[DC|=2 cm, |AB|=3 cm ise bu yamugun sinirladigi alan kag
em? dir?” sorusunun ¢6zilebilmesi icin hangi kavramin verilmesi

gerekmektedir?

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz.

A Qe 18

17-) Bir i¢ ag1 6l¢iisti 150 derece olan diizgiin ¢okgen ka¢ kenarhidir? Agiklayarak ¢oziiniiz.

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz.

18-) Diizgiin onbesgenin bir dis agisin 6l¢iisii kag derecedir? Agiklayarak ¢oziiniiz.

19-) Bir kosesinden gizebilecegimiz kdsegen sayist 7 olan ¢okgen kag kenarlidir? Agiklayarak ¢oziiniiz.

Ogrencinin yapabilecegi hata veya kavram yamlgisini belirtiniz.

20-) Asagidaki sekillerden; paralelkenar olanlarin altina “paralelkenardir”, paralelkenar olmayanlarin altina “paralelkenar
degildir” ifadesini yaziniz.

AN
7

r

Ogrencinin yapabilecegi hata veya kavram yanilgisini belirtiniz.

21-) Bir dikdortgenin kare olabilmesi i¢in gerekli olan sart nedir? A¢iklayiniz.

Ogrencinin yapabilecegi hata veya kavram yamlgisini belirtiniz.

22-) Kosegen uzunluklar1 6 cm ve 8 cm olan eskenar dortgenin alani kag cm? dir?

Ogrencinin yapabilecegi hata veya kavram yamlgisini belirtiniz.
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