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Oz Makale Bilgisi

Bu c¢aligmada simf Ogretmenlerinin matematik dersi konularina iligkin 6z-yeterlik

algilarmin bazi degiskenler agisindan incelenmesi amaglanmigtir. Arastirma tarama Anahtar Kelimeler: Simif
modelinde betimsel bir ¢alismadir. Calismanin orneklemini Artvin ve Aydin merkez Ogretmeni, matematik dersi, 6z-
ilcede calisan 315 sinif 6gretmeni olusturmaktadir. 2015 — 2016 egitim 6gretim yilinda yeterlik algisi
gerceklestirilen ¢aligmada veri toplama araci olarak anket uygulanmistir. Arastirmaya

katilan sinif 6gretmenlerinin matematik dersine iliskin 6z-yeterlik algilarini incelemek igin Makale Ge¢misi:

elde edilen veri seti SPSS 22.0 paket programinda analiz edilmistir. Verilerin analizi Gelis: 24 Mart 2017
kapsaminda, frekans tablolari, giivenirlik ve gegerlilik analizi, Kaiser-Mayer-Olkin Diizeltme: 12 Ocak 2018
orneklem yeterliligi 6l¢iitii, Bartlett sinamasi, faktor analizi, bagimsiz 6rneklem t testi, tek Kabul: 19 Ocak 2018
yonlii varyans analizi ve Tukey testinden faydalanmistir. Arastirmada kadin sinif

Ogretmenlerinin veri alanina iliskin 6z-yeterlik alg1 ortalamasi erkek sinif 6gretmenlerine Makale Tiirii: Arastirma
gore daha yiiksek oldugu, 6z-yeterlik algilarinin yasa ve mesleki kidem siiresine gore Makalesi

farklilik gdstermedigi, son iki yilda matematik igerigi etkinligine katilan simif
Ogretmenlerinin  geometri alanina iliskin 6z-yeterlik algi ortalamasinin etkinlige
katilmayan sinif 6gretmenlerine gore daha yiiksek oldugu, sinif 6gretmenliginde teknoloji
kullanimu etkinligine katilan sinif gretmenlerinin geometri ve veri alanlarina iligkin 6z-
yeterlik algi ortalamasimin etkinlige katilmayan simif 6gretmenlerine gore daha yiiksek
oldugu, son iki yilda dersin degerlendirilmesi (6l¢me) etkinligine katilan sinif
Ogretmenlerinin sayilar, geometri ve 6z-yeterlik genel alg1 ortalamasi etkinlige katilmayan
simif 6gretmenlerine gore daha yiiksek oldugu tespit edilmistir. Elde edilen sonuglar
dogrultusunda, smif Ogretmenlerinin {niversite yillarinda aldiklart Matematik ve
Matematik Ogretimi derslerinin sayisi, icerigi ve haftalik ders sayismin artirilmasi
onerisinde bulunulmustur. Ayrica simif dgretmenlerinin belirli araliklarla katilacaklari
hizmet i¢i egitim etkinliklerinin zorunlu hale getirilip, bu tiir etkinliklerin igeriginin ¢ok
dikkatli bir sekilde diizenlenip daha verimli hale getirilmesi dnerisinde bulunulmustur.
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Cavusoglu & Ozsoy

Examining the Self-Efficacy Perceptions of Elementary Teachers towards Mathematics in Terms of Some

Variables: The Case of Artvin and Aydin

Abstract

Article Info

In this study, the purpose was to examine the self-efficacy perceptions of elementary
teachers in the subjects in mathematics classes in terms of some variables. The study is a
Descriptive Study in the Document Review Design. The sampling of the study consists of
315 elementary teachers working in the cities of Artvin and Aydin. The study was
conducted in 2015 - 2016 Academic year, and questionnaires were used as data collection
tool. The dataset obtained in the study for the purpose of examining the self-efficacy
perceptions of elementary teachers in mathematics classes was analyzed in SPSS 22.0
Package Program. In the analyses of the study data, frequency tables, reliability and
validity analyses, Kaiser-Mayer-Olkin sampling adequacy criteria, Bartlett Test, factor
analysis, independent sampling t-test, One Way Variance Analysis, and Tukey Tests were
made use of. In the present study, the average self-efficacy levels of the female
elementary teachers in the data field were found to be higher than those of the male
elementary teachers. It was also determined that the self-efficacy perceptions do not vary
according to age and seniority in profession; and the self-efficacy levels of the elementary
teachers who participated in an activity with mathematical content within the past two
years in geometry were higher than those who did not participate in such an activity; the
self-efficacy levels of the elementary teachers who participated in the “using technology
in classes” activity in geometry and data field were higher than those who did not
participate in such an activity; and the general self-efficacy levels and general perceptions
of the elementary teachers who participated in “evaluation of classes (measurement)”
activity were higher than those who did not participate in such an activity. In the light of
the results it is recommended that the number of the weekly hours of “Mathematics” and
“Teaching Mathematics” classes is increased at university education. In addition, it is also
recommended that in-service trainings for teachers in active duty are made compulsory for
elementary teachers, and the contents of such activities are planned in a careful manner to
make such trainings more productive.
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self-efficacy perception
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Giris
Yeterlik, bir meslek alanina 6zgii gorevlerin yapilabilmesi igin gerekli olan mesleki bilgi, beceri ve tutumlara sahip
olma durumudur. Ogretmenlik meslegi genel yeterlikleri ise 6gretmenlik meslegini etkili ve verimli bicimde yerine
getirebilmek i¢in sahip olmasi gereken genel bilgi, beceri ve tutumlardir (MEB, 2006, s. 11).

Oz-yeterlik (Self-efficacy), Sosyal Bilissel Kuramin anahtar degiskenlerinden biridir. Bandura’ya gore 6z-
yeterlik, davranislarin olusmasinda etkili olan bir niteliktir ve “bireyin, belli bir performansi gostermek i¢in gerekli
etkinlikleri organize edip, basarili olarak yapma kapasitesi hakkinda kendine iliskin yargisi” olarak tanimlanmaktadir
(Bandura, 1997, akt. Askar & Umay, 2001).

Bandura’nin, 6z-yeterlik algisimin bireyin a) etkinliklerin secimini, b) giicliikkler karsisindaki sebatini, c)
cabalarinin diizeyini ve d) performansini etkiledigi konusundaki goriisii bir¢ok arastirmaya konu olmaktadir.

Ogretmen vyeterliligini etkileyen faktorlerden biri de &gretmenin matematige iliskin tutumudur. Tutum
dogustan gelen bir kavram degil, yasanti yoluyla olusan bir kavramdir. Bu kavram, bireyin bir durum, olay ya da
nesneyle ilgili olumlu ya da olumsuz duygular1 olarak kabul edilmektedir (Petty & Cacioppo, 1996, akt: Giirbiiz,
Erdem, & Giilburnu, 2013)

Ogretmenlerin matematige yonelik tutumlari, matematikle ilgili diisiinceleri ve matematikteki 6z giivenleri
ogrencileri etkilemektedir. Bu bakimdan 6gretmenlere, 6grencide matematige yonelik olumlu tutum olusturmayla
ilgili cok onemli gorevler diismektedir. Ogrencilerde olumlu tutumlarin olusmasina yénelik yapilabilecek
faaliyetlerden biri matematigin yalnmizca okulda 6grenilen, soyut ve yasamdan kopuk bir ders olmadigi, tersine
yasamin bir pargast oldugu ve problem ¢6zmenin temelini olusturdugunu anlayigini 6grencinin zihnine yerlestirmektir
(Erbas, 2011, s. 181).

[Ikogretim birinci kademedeki matematik kavramlar1 arasinda bu yas ¢ocuklarinin 6grenmekte zorlanacagi
kavramlar yoktur. Onemli zihin arizas1 bulunmayan her ¢ocuk bu davramislari kazanabilir. Basarisizligin sebepleri
arasinda, matematik ogretiminde 6grencilere, iligkisel anlamay1 saglayici yardimda bulunamayisimiz 6énemli bir rol
oynamaktadir (Baykul, 1999, s. 7)

Ogretmenlerin dgretim yeterliligindeki inanislar1 smiftaki akademik aktiviteleri nasil yapilandirdiklar1 ve
ogrencilerin kiiltiirel yeteneklerini degerlendirmesini sekillendirdiklerine kismi olarak karar verir. Ogretim yeterliligi
yiikksek olan &gretmenler akademik aktivitelere sinifta bolca zaman ayirirlar ve 6grencilerin akademik basarilarini
artirmak ve basarili olabilmelerini saglamak icin zorluklarla karsilasan &grencilere rehberlik saglarlar. Ogretim
yeterliligi diisiik olan 6gretmenler ise akademik olmayan aktivitelere fazlasiyla zaman ayirir ve basarili olmayan
ogrencilerden hemen vazgecip onlarin basarisizliklarindan dolayi onlar elestirirler (Bandura, 1997, akt. Cetin, 2011)

Matematik 6gretimi, d6grencilerin matematigin gercek hayatin bir parcasi oldugunu anlamalari igin firsatlar
yaratmay1 ve matematigin ugrasmaya deger oldugunu hissettirmeyi desteklemelidir. Ogrenciler ancak kendi yaptiklari
seyleri anlamlandirabildikleri i¢in kendi matematik bilgilerini de kendilerinin yapilandirmasi gerekmektedir. Bu da
ozellikle ilkokul seviyesinde matematik ile ilgili tecriibelerin basitten zora ve somuttan soyuta dogru giden bir sirayla
ele alinmasini gerekli kilmaktadir (MEB, 2015, s. 4).

Kuskusuz matematigin giinliikk yasamla iliskilendirilmesi ve uygulamalarinin 6rneklendirilmesi, 6grencilerin
matematige daha fazla ilgi duymalar1 ve matematigi anlayarak ogrenmeleri igin Onemlidir. Aslinda okul
matematiginin hemen hemen hepsini gergek yasamdan bir uygulama ile iliskilendirmek miimkiindiir. Ayrica iyi bir
matematik egitimi ve matematiksel basari i¢in 6grencinin matematiksel bilgisi, becerileri ve tutumu iizerinde ¢alismak
gerekir (Olkun & Ucar, 2006, s. 7).

Bu ylizden 6grenciler matematikte kazandirilan bilgi ve becerileri nigin 6grendiklerini tekdir edebilirler.
Ayrica Ogrenciler, matematikgilerin yaptiklar: gibi matematigi soyut ve soyut olmayan giinliik hayatta karsilastiklari
problemlerin ¢6ziimiinde kullanabilirler. Matematik, sosyal hayattaki ugras alanlarina gére bir bireyin ihtiya¢ duydugu
vaz gecilmez bir alettir (Pesen, 2008, s. 6).

Arastirmanin Amaci
Bu caligmada simif Ogretmenlerinin matematik dersi konularina iliskin 6z-yeterlik algilarim1 etkileyen bazi
degiskenlerin arastirilmasi hedeflenmistir. Bu amagla asagidaki sorulara yanit aranmustir.

1. Siuf 6gretmenlerinin matematik dersi konularina yonelik 6z-yeterlik algilar ne diizeydedir?
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2. Smuf 6gretmenlerinin matematik dersi konularina yonelik 6z-yeterlik algilar1 yas degiskenine gore degismekte
midir?
3. Smuf 6gretmenlerinin matematik dersi konularia yonelik 6z-yeterlik algilar1 cinsiyete gore degismekte midir?
4. Sinif 6gretmenlerinin matematik dersi konularina yonelik 6z-yeterlik algilar1 mesleki kidem siiresine gore
degismekte midir?
5. Smuf 6gretmenlerinin matematik dersi konularina yonelik 6z-yeterlik algilar1 son iki yil igerisinde profesyonel
gelisim amagli etkinliklere katilma durumuna gore degismekte midir?
Bu sorular temel alinarak hazirlanan anket formu vasitasiyla elde edilen veriler dogrultusunda simif
Ogretmenlerinin Matematik dersi konularina iliskin 6z-yeterlik algilarinin ortaya konulmasi ve s6z konusu algilarin
cesitli degiskenler agisindan incelenmesi hedeflenmistir.

Sinirhiliklar
Arastirmanin verileri 2015 — 2016 egitim 6gretim yilinda Artvin ve Aydin il merkezlerinde ¢aligan simif 6gretmenleri
ile simirhidir.

Yontem

Arastirmanin Modeli

Bu aragtirmada, tarama (survey) modellerinden iliskisel tarama modeli kullanilmustir. iliskisel tarama modelleri, iki ve
daha ¢ok sayidaki degisken arasinda birlikte degisim varligin1 ve/veya derecesini belirlemeyi amaglayan arastirma
modelleridir (Karasar, 2000).

Evren ve Orneklem

Caligmanin evrenini 2015 — 2016 egitim 6gretim yilinda Artvin merkez ilge ve Aydin Efeler merkez ilgesinde gorev
yapan siif 6gretmenleri olusturmaktadir. Calismanin 6rneklemini ise tesadiifi olmayan tekniklerden uygun 6rnekleme
teknigi kullanilarak segilen 315 sinif 6gretmeni olusturmaktadir. Aydin ili Efeler ilgesinde bulunan Zafer, Fitnat —
Nihat Azizler, Gazipasa, Hac1 Celal Oto, Halide Hatun, Mehmet Akif Ersoy, Ticaret Odasi, Yunus Emre, Ziibeyde
Hanmim, Yedieyliil, Cumhuriyet ve Yoriik Ali flkokullarinda anket calismasi yiiriitiilmiistiir. Artvin merkezindeki 7
Mart, Coruh, Karadeniz Bakir, Yenimahalle, Vakifbank ve Seyitler TOKI Sehit Onur ilhan ilkokullarinda sinif
Ogretmenleri ¢alismanin 6rneklemini olugturmaktadir.

Aragtirmada yer alan katilimeilarin %59.4°1 kadin, %40.6’s1 erkek, %1.3’1 25 yasindan kiigiik, %4.8°1 25-29,
%24.8°1 30-39, %41.9°u 40-49, %26’s1 50-59, %1.3’1 60 ve lizeri yas grubundadir. %14.3’linlin deneyim siiresi 10
yildan az, %38.4’liniin 11-20 y1l arasi, %36.2’sinin 21-30 yil aras1 ve %11.1’inin 31 y1l ve iizeri iken %22.9’u 6n
lisans, %73.7’si lisans, %2.5°1 yiiksek lisans ve %1°1 doktora diizeyinde 6grenime sahiptir.

Veri Toplama Araci

Bu arastirmada veri toplama araci olarak anket uygulanmistir. Anket iki kistmdan olusmaktadir. Birinci kisimda
kisisel bilgilere iliskin sorular yer alirken, ikinci kisim ise matematik veri konularina iliskin 6z-yeterlik algisini
6l¢meye yonelik hazirlanan 36 sorudan olugsmaktadir.

Arastirmada yer alan galisma grubunun &zelliklerini belirlemek igin TIMSS 2007 Ogretmen Kitapgiginda yer
alan bir¢ok soru kisisel bilgiler formunda kullanilmistir. Bu formda Ogretmenlerin yaslari, cinsiyetleri, mesleki
kidemleri, egitim seviyelerinin en yiiksek resmi durumu, son iki yilda profesyonel geligimleri i¢in hangi tiir hizmet igi
etkinliklerine katildiklari, hangi alanda hizmet i¢i egitime ihtiya¢ duyduklarina iliskin sorular yer almaktadir.

Anketin ikinci boliimii ise 36 maddeden olusan 6lcekten olusmustur. Olgekte 1 — 4 siniflar1 arasinda okutulan
matematik konular1 yazilmistir ve simif Ogretmenlerine bu konulart anlatmak icin kendilerini ne kadar hazir
hissettikleri sorulmustur. Olgek 4’lii likert tipinde hazirlanmustir. Oz-yeterlik diizeyi algisini 6lgmeye yonelik
hazirlanan 36 soruluk 6lgekten elde edilen veriler oncelikle kayip veri analizine tabi tutulmus ve katilimcilarin
tamamindan yanit alindigr belirlenmistir. Sonraki asamada KMO-Bartlett testleri ile verilerin faktoér analizine
uygunlugu ve orneklem yeterliligi incelenmis ve agiklayici faktdr analizi igin uygun bulunmustur. (KMO=0.956;
Bartlett=22492.721; p< 0.05). Ardindan sorularin ortak varyanslari incelenmis ve 0.746 ile 0.920 arasinda degisen
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deger aldig1 goriilmiistiir. Ortak varyansa diisiik katki yapan bir soruya rastlanmamistir. Daha sonra 6lgek agiklayict
faktor analizine tabi tutulmus (temel bilesenler analizi, varimax yontemi) ve agiklanan varyans orant %85.6 olarak
belirlenmistir. Olgekte yer alan 36 soru faktdr yiiklerine gore dagitildiginda, geometri, dlgme, veri ve sayilar
konularina iligkin 6z-yeterlik algis1 olmak iizere 4 faktor altinda toplandigi goriilmiistiir.

Son agamada Slgegin giivenilirligini test etmek amaciyla Cronbach alfa giivenilirlik analizi yapilmis ve dlgek
geneline iligkin alfa degeri 0.989, sayilar konularina iliskin 6z-yeterlik algisi alt boyutuna yonelik alfa degeri 0.970,
geometri konularna iligkin 6z-yeterlik algisi alt boyutuna yonelik alfa degeri 0.983, 0Ol¢me konularmna iligkin 6z-
yeterlik algis1 alt boyutuna yonelik alfa degeri 0.976 ve veri konularina iligskin 6z-yeterlik algis1 alt boyutuna yonelik
alfa degeri 0.961 olarak elde edilmistir. Ardindan 6lgegin toplanabilirligine olumsuz etki yapan ve analiz dis1
birakilmas1 gereken soru olup olmadig1 madde-toplam korelasyonlari ile incelenmis ve 6lgek geneline iliskin madde-
toplam korelasyonlarinin 0.696 ile 0.916 arasinda degisen degerler aldigi goriilmiistiir. Bu baglamda oOlgegin
giivenilirligini diisiiren ve analiz dis1 birakilmasi gereken bir maddeye rastlanmamastir.

Verilerin Analizi

Alanda anket uygulamasi ile elde edilen veri seti SPSS 22.0 (Statistical Package for Social Sciences) paket
programinda analiz edilmistir. Analiz kapsaminda, frekans tablolari, giivenirlik ve gecerlilik analizi, Kaiser — Meyer —
Olkin 6rneklem yeterliligi dl¢iitii, Bartlett sinamasi, faktor analizi, bagimsiz 6reklem t testi, tek yonlii varyans analizi
ve Tukey testinden faydalanilmistir.

Bulgular
Bu boliimde 6lcege iliskin giivenilirlik ve aciklayici faktor analizi sonuglar1 degerlendirildikten sonra 6gretmenlerin
0z-yeterlik algilar1 betimleyici istatistikler ile ortaya konmus ve ardindan s6z konusu algilar ¢esitli degiskenler
bakimindan incelenmistir.

Olcege Iliskin Giivenilirlik ve Aciklayic1 Faktor Analizleri

Tablo 1. KMO Degerleri

KMO Bartlett Test Degeri P
0.956 22492.72 0.000

Tabloda goriildiigii gibi matematik dersi konularma iliskin 6z-yeterlik algisi 6lgegine iliskin KMO degeri
0.956 ve Bartlett testi anlamlilik degeri < 0.05 olarak elde edilmistir. S6z konusu degerler esliginde 6lgegin faktor
analizine uygunlugunun ¢ok iyi diizeyde oldugu sdylenebilir.

Faktor sayisinin belirlenmesinde ¢esitli yontemler s6z konusudur. Bu arastirmada 6zdeger istatistigi 1’den
biiyiik olan faktorler anlamli olarak belirlenmistir. Bu baglamda 6zdeger istatistigine baglh faktor sayisi ve agiklanan
varyans yiizdesi tablosu olusturulmus ve asagida verilmistir.

Tablo 2. Matematik Dersi Konularina Iliskin Oz-yeterlik Algis1 Olgegine iliskin Agiklanan Varyans

Aciklanan varyans

Ozdeger Varyans % Birikimli %
1 9.91 27.52 27.52
2 7.52 20.90 48.41
3 6.72 18.67 67.08
4 6.68 18.56 85.64

Yukaridaki tabloda 6zdeger istatistigi 1’den biiyiik olan 4 faktdr s6z konusudur. Tiim faktdrler toplam
varyansin %85.64’linii agiklamaktadir ve ilk dort faktoriin 6nemli 6l¢iide varyansa katki sagladigi goriilmektedir.
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Tablo 3. Faktor Rotasyonlari
Geometri Ol¢me Veri Sayilar

Dogru .84
Nokta .82
Diizlem .80
Uzamsal Iliskiler .79
Eslik 71
Act .69
Cember .69
Simetri .68
Ac1 Olgiisii 67
Geometrik Cisimler .66
Kare .63
Dikdortgen .62
Uggen 61
Siislemeler .60
Oriintii 52
Tartma 74
Swvilar1 Olgme 73
Zamani Olgme 71
Alan 71
Uzunluklar1 Olgme .70
Cevre .70
Paralarimiz .68
Olasilik .70
Stitun Grafigi .64
Sekil Grafigi .64
Nesne Grafigi .64
Tablo .59
Dogal Sayilar a7
Dogal Sayilarda Cikarma Islemi .76
Dogal Sayilarda Carpma Islemi .76
Dogal Sayilarda Toplama Islemi .76
Dogal Sayilarda Bélme Islemi .76
Kesirlerle Toplama islemi .58
Kesitlerle Cikarma Islemi .59
Kesirler 45
Ondalik Kesirler .38

Maddelerin faktorlere dagilimlart ve faktor yiikleri incelenmis ve Tablo 4’de goriildiigi gibi 36 soru 4 faktor
altinda toplanmuistir.
* Dogru, nokta, diizlem, uzamsal iliskiler, eslik, agi, ¢gember, simetri, a¢1 Olgiisli, geometrik cisimler, kare,
dikdortgen, ticgen, siislemeler, oriintli konular1 geometri alanina iligskin 6z-yeterlik algisini,
* Tartma, sivilar1 6lgme, zamani Olgme, alan, uzunluklar1 6lgme, c¢evre, paralarimiz konulari 6lgme alanina
iligkin 6z-yeterlik algisini,
* Olasilik, siitun grafigi, sekil grafigi, nesne grafigi, tablo konular1 veri alanina iliskin 6z-yeterlik algisini,
* Dogal sayilar, dogal sayilarda ¢ikarma islemi, dogal sayilarda ¢arpma islemi, dogal sayilarda toplama islemi,
dogal sayilarda bolme islemi, kesirlerle toplama islemi, kesirlerle ¢ikarma islemi, kesirler, ondalik kesirler
konular sayilar alanina iligkin 6z-yeterlik algisini ifade etmektedir.
Tablo 4. Giivenilirlik Analizi

Cronbach's Alpha N
Sayilar 0.970 9
Geometri 0.983 15
Olgme 0.976 7
Veri 0.961 5
Oz-yeterlik Algis1 (Olcek Geneli) 0.989 36




Egitimde Kuram ve Uygulama, 14(1), 1-23

Yapilan giivenilirlik analizi sonucunda alfa degeri 0.989 olarak belirlenmistir. Bu kritere gore dlgek yiiksek
diizeyde giivenilirdir. Sayilar konularina iliskin 6z-yeterlik algisi alt boyutuna yonelik alfa degeri 0.970, geometri
konularina iligkin 6z-yeterlik algis1 alt boyutuna yonelik alfa degeri 0.983, 6lgme konularina iliskin 6z-yeterlik algisi
alt boyutuna yonelik alfa degeri 0.976 ve veri konularma iliskin 6z-yeterlik algis1 alt boyutuna yonelik alfa degeri
0.961 olarak elde edilmistir.

Simif Ogretmenlerinin Katildiklar1 Hizmet i¢i Egitimler ve Hizmet ici Egitim Thtiyaclar

Smif ogretmenlerinin %25.4’1i son iki yil igerisinde matematigin igerigi, %21°i “Pedagoji/matematik anlatma
metodolojisi”, %30.5’1 “Ders plani ve ders programi”, %19.4’{i “Matematik anlatiminda enformasyon teknolojilerinin
entegre edilmesi”, %28.3’li “Ogrencilerin kritik diisiinme ve soru ¢d6zme becerilerinin gelistirilmesi”, %52.7’si “Smif
ogretmenliginde teknoloji kullanimi”, 9%35.9’u “Dersin degerlendirilmesi (6lgme)” etkinliklerinde bulunduklarin

belirtmistir.
Tablo 5. Son Iki Yilda Alman Hizmet i¢i Egitim Alan
Matematik icerigi f %
Evet 80 254
Hayir 235 74.6
Pedagoji/matematik anlatma metodolojisi f %
Evet 66 21.0
Hayir 249 79.0
Ders plani ve ders program f %
Evet 96 30.5
Hayir 219 69.5
Matematik anlatiminda enformasyon teknolojilerinin entegre edilmesi f %
Evet 61 194
Hayir 254 80.6
Ogrencilerin kritik diisiinme ve soru ¢c6zme becerilerinin gelistirilmesi f %
Evet 89 28.3
Hayir 226 71.7
Smif 6gretmenliginde teknoloji kullanimi f %
Evet 166 52.7
Hayir 149 47.3
Dersin degerlendirilmesi (61¢me) f %
Evet 113 35.9
Hayr 202 64,1

Tablo 6’da goriildigli lizere smif dgretmenlerinin %11.4’1i matematik icerigi, %21°1 pedagoji/ders anlatma
metodolojisi, %2.2’si ders plan ve programi, %29.8’1 ders anlatiminda teknoloji kullanimi, %5.1°1 6l¢me alanlarinda
egitim ihtiyaci oldugunu belirtirken %30.5°1 herhangi bir alanda egitim ihtiyac1 olmadigini belirtmistir.

Tablo 6. Sinif Ogretmenlerinin Hizmet I¢i Egitim Ihtiyaci

f %
Matematik icerigi 36 11.4
Pedagoji/ders anlatma metodolojisi 66 21.0
Ders plan1 ve ders programi 7 2.2
Ders anlatiminda teknoloji kullanimi 94 29.8
Dersin degerlendirilmesi (6l¢me) 16 51
Hicbir alanda hizmet i¢i egitime ihtiyacim yok 96 30.5
Toplam 315 100.0
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Smif Ogretmenlerinin Matematik Dersi Konularina iliskin Oz-yeterlik Algilar
Sayilar alaninda 6z-yeterlik algilarina iliskin betimleyici istatistikler incelendiginde asagidaki bulgular elde edilmistir.

Tablo 7. Sayilar Alaminda Oz-yeterlik Algilarna iliskin Betimleyici Istatistikler

Sayilar Ort. SS.
Dogal Sayilar 3.44 .66
Dogal Sayilarda Toplama Islemi 3.48 .67
Dogal Sayilarda Cikarma Islemi 3.49 .67
Dogal Sayilarda Carpma Islemi 3.50 .61
Dogal Sayilarda Bélme Islemi 3.47 .62
Kesirler 3.40 .73
Kesirlerle Toplama Islemi 3.44 .63
Kesirlerle Cikarma Islemi 3.43 .64
Ondalik Kesirler 3.33 73
Sayilar genel ortalama 3.44 60

Smif Ggretmenlerinin sayilar alaninda en yiiksek 6z-yeterlik algisi ortalamasina sahip konu (Ort.=3.50;
S$S=0.61) yamit ortalamasi ile “Dogal Sayilarda Carpma Islemi” olarak ortaya ¢ikmistir. Diger konulara iliskin 6z-
yeterlik algi ortalamalar1 dogal sayilar (Ort.=3.44; SS=0.66), dogal sayilarda toplama islemi (Ort.=3.48; SS=0.67),
dogal sayilarda ¢ikarma iglemi (Ort.=3.49; SS=0.67), dogal sayilarda bolme islemi (Ort.=3.47; SS=0.62), kesirler
(Ort.=3.40; SS=0.73), kesirlerle toplama islemi (Ort.=3.44; SS=0.63), kesirlerle ¢ikarma iglemi (Ort.=3.43; SS=0.64)
ve ondalik kesirler (Ort.=3.33; SS=0.73) olarak ortaya ¢ikmistir. Sayilar alanina iligkin 6z-yeterlik alg1 ortalamasi ise
(Ort.=3.44; SS=0.60) olarak belirlenmistir.

Geometri alaninda 6z-yeterlik algilarina iligkin betimleyici istatistikler incelendiginde asagidaki bulgular elde
edilmistir.

Tablo 8. Geometri Alaninda Oz-yeterlik Algilarmna Iliskin Betimleyici Istatistikler

Geometri ort. SS.
Uzamsal (Durum- Yer, Dogrultu- Yon) iliskiler 3.28 .69
Diizlem 3.30 .69
Dogru 3.34 .69
Nokta 3.34 .69
Ag1 3.39 .66
Ac1 Olgiisii 3.40 .66
Ucggen 3.45 .63
Kare 3.46 .63
Dikdértgen 3.46 .64
Cember 3.40 .65
Geometrik Cisimler 3.39 .65
Eslik 3.36 .68
Simetri 3.36 .68
Oriintii 3.38 .73
Stislemeler 3.36 71
Geometri genel ortalama 3.38 60

Smif Ogretmenlerinin geometri alaninda en hazirlikli olduklari konular 3.46 yanit ortalamasi ile kare
(Ort.=3.46; SS=0.63) ve dikdortgen (Ort.=3.46; SS=0.64) olarak ortaya ¢ikmistir. Diger konulara iliskin 6z-yeterlik
alg1 ortalamalar1 uzamsal (durum- yer, dogrultu- yon) iligkiler (Ort.=3.28; SS=0.69), diizlem (Ort.=3.30; SS=0.69),
dogru (Ort.=3.34; SS=0.69), nokta (Ort.=3.34; SS=0.69), a¢1 (Ort.=3.39; SS=0.66), ac1 dl¢iisii (Ort.=3.40; SS=0.66),
iiggen (Ort.=3.45; SS=0.63), ¢ember (Ort.=3.40; SS=0.65), geometrik cisimler (Ort.=3.39; SS=0.65), eslik (Ort.=3.36;
SS=0.68), simetri (Ort.=3.36; SS=0.68), oriintii (Ort.=3.38; SS=0.73) ve siislemeler (Ort.=3.36; SS=0.71) olarak
belirlenmigtir.

Geometri alanina iligskin 6z-yeterlik alg1 ortalamasi ise (Ort.=3.38; SS=0.60) diizeyinde ortaya ¢ikmuistir.
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Olgme alaninda 6z-yeterlik algilarina iliskin betimleyici istatistikler incelendiginde asagidaki bulgular elde
edilmistir.

Tablo 9. Olgme Alaninda Oz-yeterlik Algilarina Iliskin Betimleyici Istatistikler

Olcme Ort. SS.
Uzunluklar1 Olgme 3.41 .63
Cevre 3.41 .64
Alan 3.36 .67
Paralarimiz 3.42 .63
Zamani Olgme 3.42 .62
Tartma 341 .62
Sivilar1 Olgme 3.38 .63
Olgme genel ortalama 3.40 59

Tablo 9’da goriildiigii lizere sinif 6gretmenlerinin 6lgme alaninda en hazirlikli olduklar1 konular paralarimiz
(Ort.=3.42; SS=0.63), zaman1 d6l¢me (Ort.=3.41; SS=0.61) ve uzunluklar1 6lgme (Ort.=3,41; SS=0.63) olarak ortaya
cikmigtir. Diger konulara iligkin 6z-yeterlik algi ortalamalari ¢evre (Ort.=3.41; SS=0.64), alan (Ort.=3.36; SS=0.67),
tartma (Ort.=3.41; SS=0.62) ve sivilar1 6lgme (Ort.=3.38; SS=0.63) olarak belirlenirken 6l¢gme alanina iliskin 6z-
yeterlik algis1 ortalamasi (Ort.=3.40; SS=0.59) olarak ortaya ¢ikmistir.

Veri alaninda 6z-yeterlik algilarina iligkin betimleyici istatistikler incelendiginde asagidaki bulgular elde edilmistir.

Tablo 10. Veri Alaninda Oz-yeterlik Algilarina iliskin Betimleyici Istatistikler

Veri ort. SS.
Tablo 3.36 71
Nesne Grafigi 3.34 12
Sekil Grafigi 3.34 72
Stitun Grafigi 3.36 12
Olasilik 3.07 .90
Veri genel ortalama 3.29 71

Veri alaninda en hazirlikli olduklart konu (Ort.=3.36; SS=0.72) yanit ortalamasi ile “siitun grafigi” olarak
ortaya cikmistir. Diger konulara iliskin 6z-yeterlik algi ortalamalar1 tablo (Ort.=3.36; SS=0.71), nesne grafigi
(Ort.=3.34; SS=0.72), sekil grafigi (Ort.=3.34; SS=0.72) ve olasilik (Ort.=3.07; SS=0.90) olarak tespit edilmistir. Veri
alanina iliskin 6z-yeterlik algi ortalamasi ise (Ort.=3.29; SS=0.71) olarak belirlenmistir.

Ayrica smif 0gretmenlerinin matematik konularina iliskin gelen 6z-yeterlik algi ortalamasi (Ort.=3.38; SS=0.57)
olarak ortaya ¢ikmustir.

(")z—yeterlik Algilarmma iliskin Karsilastirmalar
Smif Ogretmenlerinin matematik dersi konularina iligkin 6z-yeterlik algilar1 cinsiyete gore karsilastirilmis ve
karsilastirmalara iliskin bagimsiz 6rneklem t testi sonuglar1 asagida verilmistir.

Tablo 11°de yer alan bagimsiz 6rneklem t testi sonuglar1 incelendiginde sayilar alanina iliskin kadin sinif
Ogretmenlerinin 0z-yeterlik algi ortalamasinin (Ort.=3.47; SS=0.55), erkek simif Ogretmenleri algi ortalamasinin
(Ort.=3.40; SS=0.65) olarak ortaya ¢iktig1 goriilmektedir. Geometri alanina iligkin 6z-yeterlik algi ortalamasi kadin
sinif 6gretmenlerinde (Ort.=3.42; SS=0.58), erkek simif 6gretmenlerinde (Ort.=3.31; SS=0.63), 6l¢me alanima iliskin
0z-yeterlik alg1 ortalamasi kadin sinif 6gretmenlerinde (Ort.=3.41; SS=0.56), erkek sinif 6gretmenlerinde (Ort.=3.39;
SS=0.64), veri alanina iliskin 6z-yeterlik algi ortalamasi kadin sinif 6gretmenlerinde (Ort.=3.36; SS=0.67), erkek sinif
ogretmenlerinde (Ort.=3.19; SS=0.75) olarak ortaya cikmustir. Oz-yeterlik genel algi ortalamasi kadin sinif
ogretmenlerinde (Ort.=3.42; SS=0.55), erkek sinif 6gretmenlerinde ise (Ort.=3.33; SS=0.61) olarak belirlenmistir.
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Anlamlilik degerine bakildiginda ise veri alanina iligskin 6z-yeterlik algi ortalamalar1 arasindaki farkin

istatistiksel agidan anlamli oldugu (p < 0.05), sayilar, geometri, 6l¢cme ve genel 6z-yeterlik algilarinin ise cinsiyete
gore anlamli farklilik géstermedigi belirlenmistir. (p> 0.05)

Tablo 11. Oz-yeterlik Algilarinin Cinsiyete Gore Karsilagtirmasi

Cinsiyet N Ort. SS t p
Sayilar Ié:f; E i; 2:2(7) 2: 1120 263
Geometri Ié:f; . 12; ggi 22 150  .113
A
SR m o w
G L @ S

Kadin sinif 6gretmenlerinin veri alanina iliskin 6z-yeterlik algi ortalamasi erkek sinif 6gretmenlerine gore

daha yiiksektir.

Smif 6gretmenlerinin matematik dersi konularina iligkin 6z-yeterlik algilar1 yaga gore karsilastirilmig ve

karsilastirmalara iliskin tek yonlii varyans analizi (ANOV A) sonuglari agsagida verilmistir.

Tablo 12’de Simif 6gretmenlerinin matematik dersi konularna iliskin 6z-yeterlik algilarinin yasa gore

karsilastirmasina iligkin tek yonlii varyans analizi (ANOVA) sonuglar goriilmektedir.

25 yasindan kiigiik smif Ogretmenlerinin sayilar alanina iliskin 6z-yeterlik algi ortalamasi (Ort.=3.86;
S§S=0.21), geometri alanina iliskin 6z-yeterlik algi ortalamasi (Ort.=3.75; SS=0.29), 6l¢me alanina iligkin 6z-
yeterlik algi ortalamasi (Ort.=3.75; SS=0.34), veri alanimna iliskin 6z-yeterlik algi ortalamasi (Ort.=3.50;
SS=0.48), genel 6z-yeterlik alg1 ortalamasi (Ort.=3.74; SS=0.18) olarak ortaya ¢ikarken,

25-29 yas araligindaki simif O6gretmenlerinin sayilar alanina iliskin 6z-yeterlik algi ortalamasi (Ort.=3.56;
SS=0.56), geometri alanina iliskin 6z-yeterlik algi ortalamasi (Ort.=3.32; SS=0.52), 6lgme alanina iligkin 6z-
yeterlik algi ortalamas1 (Ort.=3.40; SS=0.59), veri alanina iliskin 6z-yeterlik algi ortalamasi (Ort.=3.20;
SS=0.68), genel 6z-yeterlik algi ortalamasi (Ort.=3.38; SS=0.52),

30-39 yas araligindaki sinif 6gretmenlerinin sayilar alanina iliskin 6z-yeterlik algi ortalamasi (Ort.=3.39;
SS=0.57), geometri alanina iligkin 6z-yeterlik algi ortalamasi (Ort.=3.33; SS=0.56), 6l¢gme alanina iligskin 6z-
yeterlik algi ortalamasi (Ort.=3.33; SS=0.56), veri alanina iligkin 6z-yeterlik algi ortalamasi (Ort.=3.25;
S§5=0.73), genel 6z-yeterlik algi ortalamasi (Ort.=3.33; SS=0.52),

40-49 yas araligindaki simf Ogretmenlerinin sayilar alanina iliskin 6z-yeterlik algi ortalamasi (Ort.=3.41;
SS=0.65), geometri alanina iligkin 6z-yeterlik alg1 ortalamasi (Ort.=3.39; SS=0.67), 6lgme alanina iligkin 6z-
yeterlik algi ortalamasi (Ort.=3.41; SS=0.65), veri alanina iligkin 6z-yeterlik algi ortalamasi (Ort.=3.28;
SS=0.76), genel 6z-yeterlik alg1 ortalamas1 (Ort.=3.38; SS=0.64),

50-59 yas araligindaki simf &gretmenlerinin sayilar alanina iligskin 6z-yeterlik algi ortalamasi (Ort.=3.51;
SS=0.55), geometri alanina iliskin 6z-yeterlik algi ortalamasi (Ort.=3.42; SS=0.54), 6lgme alanina iligkin 6z-
yeterlik algi ortalamasi (Ort.=3.48; SS=0.52), veri alanina iligskin 6z-yeterlik algi ortalamasi (Ort.=3.38;
SS=0.61), genel 6z-yeterlik alg1 ortalamas1 (Ort.=3.45; SS=0.51),

60 yas ve lizeri sinif 6gretmenlerinin sayilar alanina iligkin 6z-yeterlik algi ortalamasi (Ort.=3.19; SS=0.55),
geometri alanina iliskin 6z-yeterlik alg1 ortalamasi (Ort.=2.93; SS=0.93), 6l¢gme alanina iliskin 6z-yeterlik algi
ortalamasi (Ort.=3.00; SS=0.82) veri alanina iligkin 6z-yeterlik alg1 ortalamas1 (Ort.=2.95; SS=0.82) ve genel
0z-yeterlik alg1 ortalamasi (Ort.=3.01; SS=0.78) olarak ortaya ¢cikmustir.

ANOVA anlamlhilik degerleri incelendiginde 6z-yeterlik algilarinin yasa gore anlamh farklilik gostermedigi

goriilmektedir. (p > 0.05)
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Tablo 12. Oz-yeterlik Algilarinin Yasa Gore Karsilastirmasi

Fark
(Tukey)

Yas N Ort. SS F p

<25 4 3.86 21
25-29 15  3.56 56
30-39 78 3.39 57
Sayilar 40-49 132 341 .65 1.011 411
50-59 82 351 55
60 ve + 4 3.19 .55
Toplam 315 344 .60
<25 4 3.75 29
25-29 15  3.32 52
30-39 78 3.33 56
Geometri 40-49 132 3.39 67 974 434
50-59 82 342 54
60 ve + 4 2.93 93
Toplam 315  3.38 .60
<25 4 3.75 34
25-29 15  3.40 59
30-39 78 3.30 56
Ol¢me 40-49 132 341 .65 1.445 208
50-59 82  3.48 52
60 ve + 4 3.00 .82
Toplam 315 3.40 .59
<25 4 3.50 48
25-29 15  3.20 .68
30-39 78 325 73
Veri 40-49 132 3.28 76 586 711
50-59 82  3.38 61
60 ve + 4 2.95 .82
Toplam 315  3.29 71
<25 4 3.74 18
25-29 15  3.38 52
) ) 30-39 78 3.33 52
%i‘li/eelteArl';f 40-49 132 338 .64 1014 410 )
50-59 82  3.45 51
60 ve + 4 3.01 .78
Toplam 315 3.39 .57

Smif 6gretmenlerinin matematik dersi konularina iliskin 6z-yeterlik algilari mesleki kidem siiresine gore

karsilagtirilmis ve karsilastirmalara iliskin tek yonlil varyans analizi (ANOVA) sonuglar1 asagida verilmistir.

Tablo 13’de Simif 6gretmenlerinin matematik dersi konularma iliskin 6z-yeterlik algilarinin mesleki kidem

stiresine gore karsilastirmasina iligkin tek yonlii varyans analizi (ANOVA) sonuglart goriilmektedir.

10 yildan az kidem siiresine sahip siif ogretmenlerinin sayilar alanina iliskin 6z-yeterlik algi ortalamasi
(Ort.=3.49; SS=0.51), geometri alanina iliskin 6z-yeterlik alg1 ortalamasi (Ort.=3.44; SS=0.49), 6lgme alanina
iligkin 0z-yeterlik algi ortalamasi (Ort.=3.42; SS=0.56), veri alanina iligkin 6z-yeterlik algi ortalamasi
(Ort.=3.35; SS=0.72), genel 6z-yeterlik algi ortalamas1 (Ort.=3.44; SS=0.48) olarak ortaya ¢ikarken,

11-20 yil aras1 kidem siiresine sahip sinif dgretmenlerinin sayilar alanina iliskin 6z-yeterlik alg1 ortalamasi
(Ort.=3.40; SS=0.63), geometri alanina iliskin 6z-yeterlik alg1 ortalamasi (Ort.=3.34; SS=0.63), 6lgme alanina
iligkin 0z-yeterlik algi ortalamasi (Ort.=3.36; SS=0.59), veri alanina iliskin 6z-yeterlik algi ortalamasi
(Ort.=3.25; SS=0.71), genel 6z-yeterlik algi ortalamasi (Ort.=3.34; SS=0.59),

11



Cavusoglu & Ozsoy

e 21-30 yil aras1 kidem siiresine sahip siif 6gretmenlerinin sayilar alanina iliskin 6z-yeterlik algi ortalamasi
(Ort.=3.45; SS=0.61), geometri alanina iligkin 6z-yeterlik algi ortalamasi (Ort.=3.41; SS=0.62), 6l¢me alanina
ilisgkin 6z-yeterlik algi ortalamasi (Ort.=3.43; SS=0.62), veri alanina iliskin 6z-yeterlik algi ortalamasi
(Ort.=3.30; SS=0,73), genel 6z-yeterlik algi ortalamasi (Ort.=3.40; SS=0.59),

e 31 yil ve iizeri kidem siiresine sahip sinif 6gretmenlerinin sayilar alanina iliskin 6z-yeterlik algi ortalamasi
(Ort.=3.48; SS=0.57), geometri alania iliskin 6z-yeterlik alg1 ortalamas1 (Ort.=3.31; SS=0.61), 6lgcme alanina
iligkin 0z-yeterlik algi ortalamasi (Ort.=3.41; SS=0.56), veri alanina iliskin 6z-yeterlik algi ortalamasi
(Ort.=3.35; SS=0.62), genel 6z-yeterlik alg1 ortalamas1 (Ort.=3.37; SS=0.53) olarak belirlenmistir.

ANOVA anlamlilik degerleri incelendiginde 6z-yeterlik algilarinin mesleki kidem siiresine gore anlamli farklilik
gostermedigi goriilmektedir. (p > 0.05)

Tablo 13. Oz-yeterlik Algilarinin Mesleki Kidem Siiresine Gére Karsilagtirmasi

Mesleki Fark
Kidem Siiresi Ort. SS F P (Tukey)
<10 45 3.49 51
11-20 121 3.40 .63
Sayilar 21-30 114 3.45 .61 310 .818

3lve+ 35 3.48 57
Toplam 315 3.44 .60

<10 45 3.44 .49
11-20 121 3.34 .63
Geometri 21-30 114 341 .62 .500 .683

31lve+ 35 3.31 .61
Toplam 315 3.38 .60

<10 45 3.42 .56
11-20 121 3.36 .59
Olcme 21-30 114 3.43 .62 305  .822

3lve+ 35 341 .56
Toplam 315 3.40 .59

<10 45 3.35 72
11-20 121 3.25 g1
Veri 21-30 114 3.30 73 303 .823

3lve+ 35 3.35 .62
Toplam 315 3.29 71

<10 45 3.44 48
Oz-yeterlik 11-20 121 335 60
Genel Algr 21-30 114 341 60 325 807

3lve+ 35 3.38 .53
Toplam 315 3.39 .57

Smif 6gretmenlerinin matematik dersi konularma iliskin 6z-yeterlik algilar1 son iki yilda matematik icerigi
etkinligine katilma durumuna gore karsilagtirillmig ve karsilastirmalara iliskin bagimsiz 6rneklem t testi sonuglari
asagida verilmigtir.

Tablo 14’de yer alan bagimsiz 6rneklem t testi sonuglari incelendiginde son iki yil igerisinde matematik
icerigine iliskin etkinlige katilan simif 6gretmenlerinin sayilar alanina iliskin 6z-yeterlik algi ortalamasinin (Ort.=3.52;
SS=0.51), oldugu goriiliirken etkinlige katilmayanlarin algi ortalamasinin (Ort.=3.41; SS=0.62) oldugu, etkinlige
katilanlarin geometri alanina iliskin 6z-yeterlik algi ortalamasinin (Ort.=3.50; SS=0.50), oldugu goriiliirken etkinlige
katilmayanlarin algi ortalamasinin (Ort.=3.34; SS=0.63), etkinlige katilan smif 6gretmenlerinin 6lgme alanina iliskin
oz-yeterlik algi ortalamasinin (Ort.=3.43; SS=0.53), katilmayanlarin algi ortalamasinin (Ort.=3.39; SS=0.61), etkinlige
katilan sinif 6gretmenlerinin veri alanina iliskin 6z-yeterlik algi ortalamasimin (Ort.=3.38; SS=0.65), katilmayanlarin
alg1 ortalamasinin (Ort.=3.26; SS=0.72), etkinlige katilan sinif 6gretmenlerinin 6z-yeterlik genel algi ortalamasinin
(Ort.=3.47; SS=0.49), katilmayanlarin algi ortalamasinin (Ort.=3.36; SS=0.60) oldugu belirlenmistir.

Anlamlilik degerine bakildiginda geometri alanina iliskin 6z-yeterlik algi ortalamalar1 arasindaki farkin
istatistiksel a¢idan anlamli oldugu (p < 0.05), sayilar, dlgme, veri ve 6z-yeterlik genel algilarmin ise etkinlige katilma
durumuna gore anlamh farklilik gostermedigi belirlenmistir. (p> 0.05) Son iki yilda matematik icerigi etkinligine
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katilan smif Ogretmenlerinin geometri alanina iliskin 0z-yeterlik algi ortalamasi etkinlige katilmayan smif
Ogretmenlerine gore daha yiiksektir.

Tablo 14. Oz-yeterlik Algilarinin Matematik Igerigi Etkinligine Katilma Durumuna Gére Karsilastirmasi

Etkinlige
Katlllﬁa ort. SS t p
Sayilar Evet 80 3.52 51 1.434 153
Hayir 235 3.41 .62
Geometri Evet 80 3.50 .50 2.048 .041
Hayir 235 3.34 .63
Olcme Evet 80 3.43 .53 490 .624
Hayir 235 3.39 .61
Veri Evet 80 3.38 .65 1.272 .204
Hayir 235 3.26 72
0Oz- Evet 80 3.47 49 1.586 114
yeterlik Hayir 235
Genel 3.36 .60
Algl

Smif 6gretmenlerinin matematik dersi konularina iliskin 6z-yeterlik algilar1 son iki yilda pedagoji/matematik
anlatma metodolojisi etkinligine katilma durumuna gore karsilagtirilmis ve karsilastirmalara iligkin bagimsiz érneklem
t testi sonuglar1 asagida verilmistir.

Tablo 15. Oz-yeterlik Algilarinin Pedagoji/Matematik Anlatma Metodolojisi Etkinligine Katilma Durumuna Gére

Karsilastirmast
Etkinlige
a tmﬁa N ort. Ss t p

Sayilar IE:;fr o " > 1.082 280
Geometri Evet 66 3.46 .50 1.281 201

Hayir 249 3.36 .63
Olcme Evet 66 3.45 53 766 444

Hayir 249 3.39 .61
Veri Evet 66 3.34 67 556 579

Hayir 249 3.28 72
Oz-yeterlik Genel Evet 66 3.46 50 1.092 276
Algi Hayir 249 3.37 59

Son iki y1l icerisinde pedagoji/matematik anlatma metodolojisine iliskin etkinlige katilan sinif 6gretmenlerinin
sayilar alanina iliskin 6z-yeterlik algi ortalamasinin (Ort.=3.51; SS=0.53), etkinlige katilmayanlarin algi ortalamasinin
(Ort.=3.42; SS=0.61), etkinlige katilanlarin geometri alanina iliskin 6z-yeterlik algi ortalamasmin (Ort.=3.46;
SS=0.50), etkinlige katilmayanlarin algi ortalamasinin (Ort.=3.36; SS=0.63) oldugu, etkinlige katilan simnif
ogretmenlerinin 6lgme alanina iliskin 6z-yeterlik algi ortalamasinin (Ort.=3.45; SS=0.53), katilmayanlarin algi
ortalamasinin (Ort.=3.39; SS=0.61), etkinlige katilan simf Ogretmenlerinin veri alanma iliskin 6z-yeterlik algi
ortalamasinin (Ort.=3.34; SS=0.67), katilmayanlarin algi ortalamasimin (Ort.=3.28; SS=0.72), etkinlige katilan sinif
Ogretmenlerinin 6z-yeterlik genel algi ortalamasinin (Ort.=3.46; SS=0.50), katilmayanlarm algi ortalamasinin
(Ort.=3.37; SS=0.59) olarak ortaya ¢iktig1 goriilmektedir. S6z konusu farklar istatistiksel agidan anlamli degildir. (p >
0.05)

Smif dgretmenlerinin matematik dersi konularma iligkin 6z-yeterlik algilar1 son iki yilda ders planm ve ders
programi etkinligine katilma durumuna gore karsilastirilmis ve karsilastirmalara iliskin bagimsiz orneklem t testi
sonuclari agsagida verilmistir.
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Tablo 16. Oz-yeterlik Algilarinin Ders Plam ve Ders Programi Etkinligine Katilma Durumuna Gore Karsilagtirmasi

Etkinlige

Katilma Ort. SS t p
Evet 96 3.45 57
Sayilar Hayir 219 344 61 176 .860
Geometri Evet 96 3.40 .60 .458 .647
Hay1r 219 3.37 .60
Olcme Evet 96 3.41 .59 .085 932
Hayir 219 3.40 .60
Veri Evet 96 3.29 71 -~ 8%
Hayir 219 3.30 71 131
Oz-yeterlik Genel Evet 96 3.40 56 241 .809
Algt Hayir 219 3.38 58

Son iki yil igerisinde ders plani1 ve ders programina iliskin etkinlige katilan simif 6gretmenlerinin sayilar
alanina iliskin 6z-yeterlik algi ortalamasinin (Ort.=3.45; SS=0.57), katilmayanlarin algi ortalamasinin (Ort.=3.44;
SS=0.61), etkinlige katilan sinif 6gretmenlerinin geometri alanina iligskin 6z-yeterlik algi ortalamasinin (Ort.=3.40;
SS=0.60), etkinlige katilmayanlarin algi ortalamasinin (Ort.=3.37; SS=0.60) , etkinlige katilan sinif 6gretmenlerinin
Olgme alanina iligkin 0z-yeterlik algi ortalamasinin (Ort.=3.41; SS=0.59), katilmayanlarin algi ortalamasinin
(Ort.=3.40; SS=0.60), etkinlige katilan sinif Ogretmenlerinin veri alanmna iliskin 0z-yeterlik algi ortalamasinin
(Ort.=3.29; SS=0.71), katilmayanlarin alg1 ortalamasinin (Ort.=3.30; SS=0.71), etkinlige katilan sinif 6gretmenlerinin
0z-yeterlik genel alg1 ortalamasinin (Ort.=3.40; SS=0.56), katilmayanlarin algi ortalamasinin (Ort.=3.38; SS=0.58)
olarak ortaya ¢iktig1 goriilmektedir. S6z konusu farklar istatistiksel agidan anlamli degildir. (p > 0.05)

Smif 6gretmenlerinin matematik dersi konularina iliskin 6z-yeterlik algilar1 son iki yilda matematik
anlatiminda enformasyon teknolojilerinin entegre edilmesi etkinli§ine katilma durumuna gore karsilastirilmis ve
kargilagtirmalara iliskin bagimsiz 6rneklem t testi sonuglari asagida verilmistir.

Tablo 17. Oz-yeterlik Algilarinin Matematik Anlatiminda Enformasyon Teknolojilerinin Entegre Edilmesi Etkinligine
Katilma Durumuna Gore Karsilastirmasi

Elt(l;’t':ll;%; ort.  SS t D
Sayiar Pi,}fltr i s e 1512 A%
?eomem IE:yeltr 26514 g:;g 2(2) 1.674 .095
Olcr_ne gjltr e 33 g0 42 sl
o n o o w
gznﬁt%:glr ::;fr 26514 g:gg :gg 1.434 152

Son iki y1l igerisinde matematik anlatiminda enformasyon teknolojilerinin entegre edilmesine iliskin etkinlige
katilan sinif Ogretmenlerinin sayilar alanina iliskin 6z-yeterlik algi ortalamasmin (Ort.=3.55; SS=0.52),
katilmayanlarin algi ortalamasinin (Ort.=3.42; SS=0.61), etkinlige katilan simif Ogretmenlerinin geometri alanina
iligkin 6z-yeterlik algi ortalamasinin (Ort.=3.49; SS=0.50), etkinlige katilmayanlarin algi ortalamasinin (Ort.=3.35;
SS=0.62) oldugu, etkinlige katilan simif Ogretmenlerinin Olgme alanina iliskin 6z-yeterlik algi ortalamasinin
(Ort.=3.43; SS=0.58), katilmayanlarin alg1 ortalamasimin (Ort.=3.39; SS=0.60), etkinlige katilan sinif 6gretmenlerinin
veri alanina iligskin 6z-yeterlik algi ortalamasinin (Ort.=3.40; SS=0.63), katilmayanlarin algi ortalamasinin (Ort.=3.27;
SS=0.72), etkinlige katilan simf ogretmenlerinin Oz-yeterlik genel algi ortalamasimin (Ort.=3.48; SS=0.50,
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katilmayanlarin algi ortalamasimin (Ort.=3.36; SS=0.59) olarak ortaya c¢iktig1 goriilmektedir. S6z konusu farklar
istatistiksel agidan anlamli degildir. (p > 0.05)

Smif 6gretmenlerinin matematik dersi konularina iligskin 6z-yeterlik algilar1 son iki yilda 6grencilerin kritik
diisinme ve soru ¢Ozme becerilerinin gelistirilmesi etkinligine katilma durumuna gore karsilagtirilmis ve
karsilastirmalara iliskin bagimsiz 6rneklem t testi sonuclar1 asagida verilmistir.

Tablo 18. Oz-yeterlik Algilarinin Ogrencilerin Kritik Diisiinme ve Soru Cézme Becerilerinin Gelistirilmesi
Etkinligine Katilma Durumuna Gore Karsilagtirmast
Etkinlige

Katilma ort. SS t p
saylar Mawe 226 aap ey LB 2
Geometri Evet 89 3.47 .53 1.643 101
Hayir 226 3.34 .63
Olgme Evet 89 3.43 54 .588 557
Hayir 226 3.39 .61
Veri Evet 89 3.34 .66 .689 491
Hayir 226 3.28 12
Oz-yeterlik Evet 89 3.45 51 1.263 208
Genel Algi Hayir 226 3.36 .60

Son iki yil igerisinde dgrencilerin kritik diistinme ve soru ¢ozme becerilerinin gelistirilmesine iliskin etkinlige
katilan smf Ogretmenlerinin sayilar alanina iliskin 6z-yeterlik algi ortalamasinin  (Ort.=3.50; SS=0.52),
katilmayanlarin algi ortalamasinin (Ort.=3.42; SS=0.62), etkinlige katilan sinif &gretmenlerinin geometri alanina
iligkin 06z-yeterlik algi ortalamasinin (Ort.=3.47; SS=0.53), oldugu goriiliirken etkinlige katilmayanlarin algi
ortalamasinin (Ort.=3.34; SS=0.63) oldugu, etkinlige katilan sinif 6gretmenlerinin 6lgme alanina iliskin 6z-yeterlik
alg1 ortalamasinin (Ort.=3.43; SS=0.54), katilmayanlarin algi ortalamasinin (Ort.=3.39; SS=0.61), etkinlige katilan
sinif 6gretmenlerinin veri alanina iliskin 6z-yeterlik algi ortalamasinin (Ort.=3.34; SS=0.66), katilmayanlarin algi
ortalamasiin (Ort.=3.28; SS=0.72), etkinlige katilan simf Ggretmenlerinin 6z-yeterlik genel algi ortalamasinin
(Ort.=3.45; SS=0.51), katilmayanlarin algi ortalamasinin (Ort.=3.36; SS=0.60) olarak ortaya ¢iktig1 goriilmektedir.
S6z konusu farklar istatistiksel agidan anlamli degildir. (p > 0.05)

Smif 6gretmenlerinin matematik dersi konularina iligkin 6z-yeterlik algilart son iki yi1lda siif 6gretmenliginde
teknoloji kullanimu etkinligine katilma durumuna gore karsilastirilmis ve karsilastirmalara iliskin bagimsiz 6rneklem t
testi sonuglari agagida verilmistir.

Tablo 19. Oz-yeterlik Algilarinin Simif Ogretmenliginde Teknoloji Kullanimi Etkinligine Katilma Durumuna
Gore Karsilagtirmasi

Etkinlige N Ort. SS t p
Katilma
Sayilar Hi‘;fﬁ iig g:gg :gg 1513 131
Geometri Evet 166 3.44 .55 2.055 .041
Hay1r 149 3.30 .65
Ol¢me Evet 166 3.44 .54 1.298 .195
Hayir 149 3.36 .64
Veri Evet 166 3.37 .64 2.040 .042
Hayir 149 3.21 17
Oz-yeterlik Evet 166 3.44 52
Genel Alg: Hayir 149 3.32 .62 1905 058

Tablo 19°da yer alan bagimsiz Orneklem t testi sonuclari incelendiginde son iki yil igerisinde simif
ogretmenliginde teknoloji kullanimina iligkin etkinlige katilan sinif 6gretmenlerinin sayilar alanina iliskin 6z-yeterlik
alg1 ortalamasinin (Ort=3.49; SS=0.54), katilmayanlarin alg1 ortalamasinin (Ort=3.39; SS=0.65), etkinlige katin smf
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Ogretmenlerinin geometri alanma iliskin 6z-yeterlik algi ortalamasinin (Ort=3.44; SS=0.55), oldugu goriiliirken
etkinlige katilmayanlarin algi ortalamasinin (Ort=3.30; SS=0.65) oldugu etkinlige katilan sinif 6gretmenlerinin 6lgme
alanina iligkin 6z-yeterlik algi ortalamasinin (Ort=3.44; SS=0.54), katilmayanlarin algi ortalamasinin (Ort=3.36;
SS=0.64), etkinlige katilan simif 6gretmenlerinin veri alanina iliskin 6z-yeterlik algi ortalamasinin (Ort=3.37;
SS=0.64), katilmayanlarin algi ortalamasinin (Ort=3.21; SS=0.77), etkinlige katilan sinif 6gretmenlerinin 6z-yeterlik
genel algi ortalamasinin (Ort=3.44; SS=0.52), katilmayanlarin algi ortalamasinin (Ort=3.32; SS=0.62) olarak ortaya
ciktig1 goriilmektedir. Anlamlilik degerine bakildiginda geometri ve veri alanina iliskin 6z-yeterlik algi ortalamalari
arasindaki farkin istatistiksel agidan anlamli oldugu (p < 0.05), sayilar, 6lgme ve 6z-yeterlik genel algilarinin ise
etkinlige katilma durumuna gore anlamhi farklilik gostermedigi belirlenmistir. (p> 0.05) Etkinlige katilan smnif
Ogretmenlerinin geometri ve veri alanlarina iliskin Oz-yeterlik algi ortalamasi etkinlige katilmayan smif
Ogretmenlerine gore daha yiiksektir.

Smif Ogretmenlerinin matematik dersi konularima iliskin 6z-yeterlik algilar1 son iki yilda dersin
degerlendirilmesi (6lgme) etkinligine katilma durumuna gore karsilagtirilmig ve karsilagtirmalara iliskin bagimsiz
orneklem t testi sonuglar1 agagida verilmistir.

Tablo 20. Oz-yeterlik Algilarinin Dersin Degerlendirilmesi (Olgme) Etkinligine Katilma Durumuna Gére

Karsilastirmast

EI?:::]]:E; N Ort. SS t p
P S R e
metri Evet _ _
Gio " Hayir ;(1)2 222 ,2: 2.630 .009
1 Evet . )
oo Hayir ;ég gg; 22 1.653 .099
Veri Evet . .
_ i Hayir ;ég ggi 32 1.778 .076
Al e o0p  am s 230 o

Tablo 20’de yer alan bagimsiz 6rneklem t testi sonuglari incelendiginde son iki yil igerisinde dersin
degerlendirilmesine (6l¢me) iliskin etkinlige katilan simif Ogretmenlerinin sayilar alanina iliskin 6z-yeterlik algi
ortalamasinin (Ort.=3.54; SS=0.50), katilmayanlarin algi ortalamasimin (Ort.=3.39; SS=0.64), etkinlige katilan sinif
Ogretmenlerinin geometri alanina iligkin 6z-yeterlik algi ortalamasmin (Ort.=3.50; SS=0.54), oldugu goriiliirken
etkinlige katilmayanlarin algi ortalamasmin (Ort.=3.31; SS=0.63) oldugu, etkinlige katilan smif 6gretmenlerinin
O0lgme alanina iligkin 6z-yeterlik algi ortalamasinin (Ort.=3.47; SS=0.53), katilmayanlarin algi ortalamasinin
(Ort.=3.36; SS=0.63), etkinlige katilan smif O6gretmenlerinin veri alanina iligkin 6z-yeterlik algi ortalamasinin
(Ort.=3.39; SS=0.65), katilmayanlarin alg1 ortalamasinin (Ort.=3.24; SS=0.73), etkinlige katilan sinif 6gretmenlerinin
0z-yeterlik genel algi ortalamasinin (Ort.=3.49; SS=0.49), katilmayanlarin algi ortalamasinin (Ort.=3.33; SS=0.61)
olarak ortaya c¢iktig1r goriilmektedir. Anlamlilik degerine bakildiginda sayilar, geometri ve 0z-yeterlik genel algi
ortalamalar1 arasindaki farkin istatistiksel agidan anlamli oldugu (p < 0.05), lgme ve veri alanlarina iliskin 6z-yeterlik
algilarmin ise etkinlige katilma durumuna gore anlamli farklilik gostermedigi belirlenmistir. (p> 0.05) Etkinlige
katilan simif Ogretmenlerinin sayilar, geometri ve Oz-yeterlik genel algi ortalamasi etkinlige katilmayan simif
Ogretmenlerine gore daha yiiksektir.

Sonug, Tartisma ve Oneriler
Bu ¢alismada, Aydin ve Artvin illerindeki ilkokullarinda ¢alisan sinif 6gretmenlerinin matematik dersine yonelik 6z-
yeterlik algilarinin diizeyi; yas, cinsiyet, mesleki kidem, son iki yil igerisinde profesyonel gelisim amacli etkinliklere
katilma durumu degiskenlerine gore farklilik gosterip gostermedigi arastirilmistir.
Elde ediler bulgular dogrultusunda Ol¢ege iliskin giivenilirlik ve agiklayici faktoér analizi sonuglari
degerlendirildikten sonra 6gretmenlerin 6z-yeterlik algilar betimleyici istatistikler ile ortaya konmus ve ardindan s6z

16



Egitimde Kuram ve Uygulama, 14(1), 1-23

konusu algilar cesitli degiskenler bakimindan incelenmistir. Matematik dersi konularma iliskin 6z-yeterlik algisi
Olcegine iliskin KMO degeri 0.956 ve Bartlett testi anlamlilik degeri < 0.05 olarak elde edilmistir. S6z konusu
degerler esliginde olgegin faktor analizine uygunlugunun cok iyi diizeyde oldugu sdylenebilir. Ozdeger istatistigi
1’den biiyiik olan 4 faktor s6z konusudur. Tiim faktorler toplam varyansin %85.64’tinii agiklamaktadir ve ilk dort
faktoriin 6nemli 6l¢lide varyansa katki sagladigi goriilmektedir.

Yapilan giivenilirlik analizi sonucunda alfa degeri 0.989 olarak belirlenmistir. Bu kritere gore 6lgek yiiksek
diizeyde giivenilirdir. Sayilar konularina iligskin 6z-yeterlik algis1 alt boyutuna yonelik alfa degeri 0.970, geometri
konularina iliskin 6z-yeterlik algis1 alt boyutuna yonelik alfa degeri 0.983, 6l¢me konularina iliskin 6z-yeterlik algis1
alt boyutuna yonelik alfa degeri 0.976 ve veri konularma iliskin 6z-yeterlik algis1 alt boyutuna yonelik alfa degeri
0.961 olarak elde edilmistir.

Simif Ogretmenlerinin Katildiklar1 Hizmet i¢i Egitimler ve Hizmet i¢ci Egitim Ihtiyaclar

Smif ogretmenlerinin %25.4’1i son iki yil igerisinde matematigin igerigi, %21°i “Pedagoji/matematik anlatma
metodolojisi”, %30.5’1 “Ders plan1 ve ders programi”, %19.4°{i “Matematik anlatiminda enformasyon teknolojilerinin
entegre edilmesi”, %28.3’li “Ogrencilerin kritik diisiinme ve soru ¢6zme becerilerinin gelistirilmesi”, %52.7’si “Smmif
ogretmenliginde teknoloji kullanim1”, %35.9’u “Dersin degerlendirilmesi (6lgme)” etkinliklerinde bulunduklarim
belirtmistir.

Sinif 6gretmenlerinin %11.4°l matematik igerigi, %21°1 pedagoji/ders anlatma metodolojisi, %2.2’si ders plan
ve programi, %29.8’1 ders anlatiminda teknoloji kullanimi, %5.1°1 6lgme alanlarinda egitim ihtiyaci oldugunu
belirtirken %30.5°1 herhangi bir alanda egitim ihtiyac1 olmadigin belirtmistir.

MEB (2008) tarafindan, Tiirkiye’deki yedi cografi bolgeden secilen 14 ilde bulunan ilkdgretim okullarinda
gbrev yapan toplam 600 siif 6gretmeni ile yapilan aragtirmadan elde edilen bulgulara gore: sinif 6gretmenlerin
%44.8°’1 kismen, %36.8’1 hi¢, %17.2°si ¢ok derecesinde temel matematik dersinde hizmet i¢i egitime ihtiyag
duymaktadir. Ogretmenlerin dlgme ve degerlendirme araci gelistirme ve kullanma konusunda %51.7 ile kismen,
%50.7’si egitimde yeni yaklasimlar konusuna kismen ve bilgisayar 6grenme konusunda %46.5’1 ¢ok, %38.3’1
kismen, %14.2’si ise hi¢ derecesinde ihtiya¢ duyduklarini belirmislerdir.

Gilines ve Baki (2011) tarafindan yapilan g¢alisma ile Ogretmenlerin alternatif degerlendirmeyle ilgili
bilgilerinin yeterli olmadigi sonucuna varilmistir. Dogal olarak Ogretmenlerin bu bilgi eksikligi, siniflarinda
kullandiklar1 6lgme-degerlendirme seklinin geleneksel Olgme degerlendirmeyi igermesine sebep olmustur.
Ogrencilerin iiriin dosyalarini, proje, performans, arastirma ve inceleme ddevlerini degerlendirmek yerine, geleneksel
anlayisla kendi gézlemleri ve yaptiklar test tiirii sinavlarla 6grencilerini degerlendirmislerdir.

Simf Ogretmenlerinin Matematik Dersi Konularina iliskin Oz-yeterlik Algilari

Sinif 6gretmenlerinin sayilar alaninda en yiliksek 6z-yeterlik algisi ortalamasina sahip konu 3.50 yanit ortalamasi ile
“Dogal Sayilarda Carpma Islemi”, geometri alaminda en hazirlikli olduklari konular 3.46 yanit ortalamasi ile “Kare”
ve “Dikdortgen”, Slgme alaninda en hazirlikli olduklari konular “Paralarimiz” (Ort.=3.42), “Zamani Ol¢me”
(Ort.=3.41) ve “Uzunluklar1 Olgme” (Ort.=3.41) olarak ortaya ¢ikmistir. Veri alaminda en hazirlikli olduklar1 konu
3.36 yanit ortalamasi ile “Siitun Grafigi” olarak ortaya ¢ikmugtir. Ayrica sinif 6gretmenlerinin matematik konularina
iligkin gelen 6z-yeterlik algi ortalamasi 3.38 olarak ortaya ¢ikmustir.

(")z—yeterlik Algilarma iliskin Karsilastirmalar

Smif Ogretmenlerinin matematik dersi konularina iligkin 6z-yeterlik algilar1 cinsiyete gore karsilastirilmig ve
karsilagtirmalara iliskin bagimsiz 6rneklem t testi sonuglart incelenmistir. Kadin sinif 6gretmenlerinin veri alanina
iligkin 6z-yeterlik alg: ortalamasi erkek simf 6gretmenlerine gore daha yiiksektir. Anlamlilik degerine bakildiginda ise
veri alanina iligskin 6z-yeterlik algi ortalamalar1 arasindaki farkin istatistiksel agidan anlamli oldugu (p < 0.05), sayilar,
geometri, 0lgme ve genel Oz-yeterlik algilarinin ise cinsiyete gore anlamli farklilik gostermedigi belirlenmistir. (p>
0.05) Veri alanina iliskin 6z-yeterlik algi ortalamasi dikkate alinmazsa bu sonuglarin benzer ¢aligmalarla ahenk iginde
oldugu soylenebilir. Kii¢iik, Demir ve Baran (2010) tarafindan yapilan arastirmada, ilkdgretim dordiincii ve besinci
smif Ogretmenlerinin matematik Ogretimi alanindaki yeterlik diizeyleri ile cinsiyet arasinda anlamli bir iligki

bulunamamustir. Tagkin ve Haciomeroglu (2010) tarafindan yapilan ¢alismada sinif 6gretmeni kiz ve erkek adaylarin
17



Cavusoglu & Ozsoy

cinsiyete gore oOz-yeterlik inanglarmin farklilasmadigini gostermislerdir. Doruk ve Kaplan (2012) yaptiklarn
aragtirmada sinif 6gretmeni adaylarinin matematik Ogretimine yonelik 6z-yeterlik inanglarinin cinsiyetlerine gore
degismedigini tespit etmislerdir.

Sinif 6gretmenlerinin matematik dersi konularina iligskin 6z-yeterlik algilar1 yasa ve mesleki kidem siiresine
gore karsilastirilmis ve Oz-yeterlik algilarinin yasa ve mesleki kidem siiresine gore anlamli farklilik gostermedigi
goriilmiistiir. Elde edilen bu sonuglarla uyum iginde olan ¢alismalara rastlanmistir. Tarim, Baypinar ve Keklik (2015)
yaptiklar1 arastirmada yas, cinsiyet ve kidem degiskenlerine gore “Matematik Okuryazarligi Oz-yeterlik” inanci
anlamli bir fark gostermemistir. Sahin, Gokkurt ve Soylu (2014) yaptiklari ¢alismada 6gretmenlik mesleginde
kazanilan kidemin ve bransin Ogretmenlerin matematik O6gretimine yonelik 6z-yeterlik inanglarimi cok fazla
etkilemedigi bulmuslardir. Ancak, Giirbiiz, Erden ve Giilburnu (2013) yaptiklar1 aragtirmada dgretmenlerin mesleki
deneyimi, matematik yeterligini etkileyen bir faktor olarak bulmuslardir. Katilimcilarin geneli mesleki deneyimin
Ogretmen yeterligini olumlu etkiledigini ve 6grenci basarisini arttirdigini dile getirmislerdir.

Smif 6gretmenlerinin matematik dersi konularma iliskin 6z-yeterlik algilar1 son iki yilda matematik icerigi
etkinligine katilma durumuna gore karsilastirilmis ve karsilastirmalar sonucunda geometri alanina iligkin 6z-yeterlik
alg1 ortalamalar1 arasindaki farkin istatistiksel a¢idan anlamli oldugu (p < 0.05), sayilar, 6lgme, veri ve oz-yeterlik
genel algilarinin ise etkinlige katilma durumuna gore anlamli farklilik géstermedigi belirlenmistir. (p> 0.05) Son iki
yilda matematik igerigi etkinligine katilan sinif 6gretmenlerinin geometri alanina iliskin 6z-yeterlik algi ortalamasi
etkinlige katilmayan sinif 6gretmenlerine gore daha yiiksek bulunmusgtur.

Smif 6gretmenlerinin matematik dersi konularina iliskin 6z-yeterlik algilar1 son iki yilda pedagoji/matematik
anlatma metodolojisi, ders plan1 ve ders programi, matematik anlatiminda enformasyon teknolojilerinin entegre
edilmesi, 6grencilerin kritik diisiinme ve soru ¢ézme becerilerinin gelistirilmesi etkinliklerine katilma durumuna gore
karsilastirilmis ve karsilagtirmalara iliskin bagimsiz O6rneklem t testi sonuglari incelenmistir. S6z konusu farklar
istatistiksel agidan anlamli bulunmamistir. (p > 0.05)

Smif 6gretmenlerinin matematik dersi konularina iligkin 6z-yeterlik algilar1 son iki yilda sinif 6gretmenliginde
teknoloji kullanimi etkinligine katilma durumuna gore karsilastirilmis ve karsilagtirmalara iliskin bagimsiz 6érneklem t
testi sonuglari incelenmistir.

Anlamlilik degerine bakildiginda geometri ve veri alanina iligkin 6z-yeterlik algi ortalamalar1 arasindaki
farkin istatistiksel agidan anlamli oldugu (p < 0.05), sayilar, 6l¢me ve 6z-yeterlik genel algilarinin ise etkinlige katilma
durumuna gore anlaml farklilik géstermedigi belirlenmistir. (p> 0.05) Etkinlige katilan sinif 6gretmenlerinin geometri
ve veri alanlarma iligkin 6z-yeterlik algi ortalamasi etkinlige katilmayan sinif Ogretmenlerine gore daha yiiksek
bulunmustur.

Smif Ogretmenlerinin matematik dersi konularina iligkin 6z-yeterlik algilar1 son iki yilda dersin
degerlendirilmesi (6l¢me) etkinligine katilma durumuna gore karsilastirilmis ve karsilastirmalara iliskin bagimsiz
orneklem t testi sonuglar1 asagida incelenmistir.

Anlamlilik degerine bakildiginda sayilar, geometri ve 6z-yeterlik genel algi ortalamalar1 arasindaki farkin
istatistiksel agidan anlamli oldugu (p < 0.05), 6lgme ve veri alanlarina iliskin 6z-yeterlik algilarinin ise etkinlige
katilma durumuna gore anlaml farklilik gostermedigi belirlenmistir. (p> 0.05) Etkinlige katilan sinif 6gretmenlerinin
sayilar, geometri ve 0z-yeterlik genel alg1 ortalamasi etkinlige katilmayan sinif 6gretmenlerine gore daha yiiksektir.

Bu c¢alisma Aydin Efeler merkez ilgesinde ve Artvin merkez ilgede gorev yapan smif dgretmenleri ile
siirhidir. Bu galigmanin benzerleri farkli 6rneklem gruplari tizerinde yapilabilir. Elde edilen sonuglar dogrultusunda,
simf dgretmenlerinin iiniversite yillarinda aldiklari Matematik ve Matematik Ogretimi derslerinin sayis1, igerigi ve
haftalik ders sayisimin artirilmasi Onerisinde bulunulmustur. Ayrica simif Ogretmenlerinin belirli araliklarla
katilacaklar1 hizmet i¢i egitim etkinliklerinin zorunlu hale getirilip, bu tiir etkinliklerin iceriginin ¢ok dikkatli bir
sekilde diizenlenip daha verimli hale getirilmesi dnerisinde bulunulmustur.
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Extended Summary

Introduction
Efficacy is having the professional knowledge, skills and attitudes that are required to perform a certain job. The
general efficacy elements of the teaching profession are the knowledge, skills and attitudes that are required to be able
to do well in this profession (MoNE, 2006, p. 11).

Self-efficacy is one of the key variables of Social Cognition Hypothesis. According to Bandura, self-efficacy
is a feature that is influential in the formation of behaviors, and is defined as “the judgment of an individual on his/her
capacity to organize the required activities to show a certain performance and to achieve success” (Bandura, 1997,
cited by Askar & Umay, 2001).

The viewpoints of Bandura have been the main subject in many studies conducted in this field, which claims

that self-efficacy perception affects: a) the selection of activities; b) the endurance in the face of difficulties; c) the
level of the efforts of the individual; and d) the performance.
One of the factors that affect the self-efficacy of teachers is the attitude of teachers towards mathematics. An attitude
is not an innate behavior but is acquired through experiences later in life. This concept is defined as the positive or
negative feelings of an individual about an event or an object (Petty & Cacioppo, 1996, cited by Giirbiiz, Erdem, &
Giilburnu, 2013).

The attitudes of teachers towards mathematics, their ideas and self-efficacy affect students. In this context,
very important duties await teachers in forming positive attitudes in students towards mathematics. One of the
activities that may be performed is making students acquire the idea that mathematics is not only a subject consisting
of elements isolated from life taught and learnt at schools, but is a part of life itself, and constitutes the basis of many
problem solving processes (Erbas, 2011, p. 181).

Among the mathematical concepts at the first stage of the primary education, there are no concepts that are
difficult to learn by children. Any child that does not have a significant mental retardation may acquire the targeted
topics. Among the reasons of failure, there is the lack of aiding students to form a relational understanding in
mathematics teaching (Baykul, 1999, p. 7).

The beliefs of the teacher in his/her self-efficacy in education partly affect how they construct the academic
activities in classrooms and how they shape the cultural abilities of children. Teachers who have high-level self-
efficacy allocate more time for academic activities, and guide the students who have difficulty in achieving success to
increase their academic success. Teachers with low-level self-efficacy, on the other hand, allocate more time for non-
academic activities, and leave students who are unsuccessful alone, and criticize them because of their failure
(Bandura, 1997, cited by: Cetin, 2011).

Mathematics teaching must support the notion that it is a part of real life, and must create opportunities that
will make students feel that it is worth struggling for. Since students can only make sense of what they do on their
own, they must construct their own mathematical knowledge. This requires that mathematics and relevant experiences
are taught with an order that goes from easy ones to difficult ones and from concrete ones towards abstract ones
(MoNE, 2015, p. 4).

No doubt, associating mathematics with daily life and giving examples for what is taught are important for
making students become interested in mathematics and learn it by understanding. Actually, it is possible to associate
mathematics taught at schools with an application from real life. In addition, for a good mathematics teaching and for
a high-level success, it is necessary to work on the mathematical knowledge, skills and attitudes of students (Olkun &
Ucar, 2006, p. 7).

In this way, students may admire and make sense of why they learn the knowledge and skills they are taught at
mathematics classes. In addition, students may also use mathematics in resolving abstract and concrete problems they
face in their daily lives just like mathematicians do. Mathematics is an indispensable tool needed by individuals in
their activities in their social lives (Pesen, 2008, p. 6).

Objective of the Research
In this study, the objective is to examine some of the variables that affect the self-efficacy perceptions of elementary
teachers in mathematics subjects. For this purpose, answers for the following questions were sought in the study:
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1. Atwhat level are the self-efficacy levels of elementary teachers in the subjects of mathematics classes?

2. Do the self-efficacy levels of elementary teachers in the subjects in mathematics classes vary according to age
variable?

3. Do the self-efficacy levels of elementary teachers in the subjects in mathematics classes vary according to
gender variable?

4. Do the self-efficacy levels of elementary teachers in the subjects in mathematics classes vary according to
seniority in profession variable?

5. Do the self-efficacy levels of elementary teachers in the subjects in mathematics classes vary according to
participating in activities for the purpose of improving in their professions within the past two years?

In the light of the data obtained with the questionnaire form that was prepared based on these questions, it was aimed
to determine the self-efficacy perceptions of elementary teachers in mathematics classes and to examine these
perceptions in terms of some variables.

Limitations
The data of the study are limited with the data obtained from the elementary teachers working in Artvin and Aydin
city centers in 2015 - 2016 Academic Year.

Method

The Study Model

In this study, the Relational Review Model, which is among survey models, has been used. Relational Review Models
aim to determine the co-existence and/or the level of any possible relations between two or more variables (Karasar,
2000).

The Population and Sampling of the Study

The study population consisted of elementary teachers working in Artvin city center and Efeler Central County of
Aydin in 2015 - 2016 Academic Year. The sampling of the study consisted of 315 elementary teachers, who were
selected with Convenient Sampling Technique, which is among non-random techniques. The questionnaires were
applied at Zafer, Fitnat - Nihat Azizler, Gazipasa, Hac1 Celal Oto, Halide Hatun, Mehmet Akif Ersoy, Ticaret Odasi,
Yunus Emre, Ziibeyde Hanim, Yedieyliil, Cunhuriyet, and Yoriikk Ali Primary Schools in Efeler County of the city of
Aydm. The questionnaires were also applied to the elementary teachers at 7 Mart, Coruh, Karadeniz Bakir,
Yenimahalle, Vakifbank and Seyitler TOKI Sehit Onur ilhan Primary Schools in the city center of Artvin.

59.4% of the participants were female; 40.6% were male; 1.3% were younger than 25 years of age; 4.8% were
between 25-29, 24.8% were between 30-39, 41.9% were between 40-49, 26% were between 50-59, 1.3% were
between 60 and over years of age. 14.3 of the participants had less than 10 years’ experience, 38.4% had experience
between 11-20 years, 36.2% had experience between 21-30 years and 11.1% had 31 years and over experience; and
22.9% were associate degree holders, 73.7% were undergraduates, 2.5% were post-graduate students and 1% had
doctorate level education.

Data Collection Tool
The questionnaires were used as the data collection tool in this study. The questionnaire consisted of two parts. The
first part consisted of personal questions, and the second part consisted of 36 questions that were prepared to measure
the self-efficacy perceptions of the elementary teachers in mathematics classes.

In order to determine the characteristics of the Study Group, many questions that were included in TIMMS
2007 Teachers Booklet were used in the Personal Information Form. In this form, questions on the ages, genders,
professional seniorities, the official educational status, the existence of teaching formation certificates, the use of text
books at mathematics classes, how the teachers used the text books, in-service training participation status in the past
two years, assigning homework to students, and in which field they needed in-service training were asked.
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In the second part of the questionnaire, there was a scale consisting of 36 items. The mathematics topics
taught between 1 - 4 grades were written in this part, and the teachers were asked how much they felt ready to teach
these topics. The scale was prepared in the 4-Point Likert Style. The data that were obtained from the scale that
consisted of 36 questions that were prepared to measure the self-efficacy levels were firstly subjected to Lost Data
Analysis, and it was determined that answers were received from all of the participants. In the next stage, the fitness of
the data to Factor Analysis was examined with KMO-Barlett Tests; the adequacy of the sampling was investigated;
and it was found to be suitable for Factor Analysis (KMO=0.956; Bartlett=22492.721; p< 0.05). Then, the common
variance of the gquestions was examined and it was observed that the value was between 0.746 and 0.920. No questions
that contributed to the common variance at a lower level were detected. The scale was then subjected to Explanatory
Factor Analysis (Basic Components Analysis, the Varimax Method), and the explained variance rate was determined
to be 85.6%. When the 36 questions in the scale were distributed according to their factor loads, it was seen that they
were collected under 4 factors as Self-Efficacy Perceptions in Geometry, Measurement, Data field and Numbers.

In the last stage, the Cronbach Alpha Reliability Analysis was applied to test the reliability of the scale, and it
was determined that the general alpha value of the scale was 0.989; the alpha value of the scale in numbers sub-
dimension was 0.970; the alpha value of the scale in geometry sub-dimension was 0.983; the alpha value of the scale
in measurement sub-dimension was 0.976; and the alpha value of the scale in data field was 0.961. Then, the issue of
whether there were some items that had negative effects on the scale was investigated with Item-Total Correlation,
and it was seen that the Item-Total Correlations varied between 0.969 and 0.916. In this context, no items that
decreased the reliability of the scale and that should be excluded from the scale were detected.

The Analysis of the Data

The dataset obtained with the questionnaires was analyzed in the SPSS 22.0 (Statistical Package for Social Sciences)
package program. In the analysis, frequency tables, reliability and validity analyses, Kaiser - Meyer - Olkin Sampling
Adequacy Criteria, Bartlett Test, Factor Analysis, Independent Sampling t-test, One Way Variance Analysis and
Tukey Tests were made use of.

Findings

In the light of the data obtained in the study, when the reliability and explanatory factor analysis results were
evaluated, the self-efficacy levels of the teachers were determined with descriptive statistical data, and then the
perceptions of the teachers were investigated in terms of some variables. The KMO value for the self-efficacy
perceptions on mathematical topics was obtained as 0.956, and the Barlett Test significance value was obtained as <
0.05. In the light of these values, it may be claimed that the fitness to factor analysis status of the scale is at a very
good level. There were 4 factors whose eigenvalue statistical value was more than 1. All the factors explained 85.64%
of the total variance, and it was observed that the first 4 factors contributed to the variance at a significant level.

As a result of the Cronbach Alpha Reliability Analysis, the alpha value of the scale was determined to be
0.989. According to this criterion, the scale is reliable at a high level. The alpha value of the scale in numbers sub-
dimension was 0.970; the alpha value of the scale in geometry sub-dimension was 0.983; the alpha value of the scale
in measurement sub-dimension was 0.976; and the alpha value of the scale in data field was 0.961.

Discussion and Conclusion
In the present study, the self-efficacy levels of the elementary teachers working at primary schools in the cities of
Aydm and Artvin in mathematics classes were investigated in terms of age, gender, professional seniority, and having
participated to activities for professional development within the past two years.

The self-efficacy levels of female elementary teachers were compared according to the gender variable, and it
was determined that the self-efficacy levels of female elementary teachers were found to be higher than the male
elementary teachers. When the significance levels were examined it was determined that the difference between the
average self-efficacy perception levels in the data field sub-dimension was statistically significant (p < 0.05). It was
also determined that the numbers, geometry, measurement and general self-efficacy levels did not differ according to
the gender variable (p> 0.05). When the average of the self-efficacy perception levels in data field is not taken into
consideration, it is possible to claim that these results are in agreement with the results reported in previous studies.
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Kiigiik, Demir and Baran (2010) conducted a study and reported that there was no significant relation between the
competence levels and gender of the elementary teachers at primary school fourth and fifth grades. Taskin and
Haciomeroglu (2010) conducted a study and reported that the self-efficacy levels of the elementary teacher candidates
did not differ according to the gender variable. Doruk and Kaplan (2012) conducted a study and determined that the
self-efficacy beliefs of elementary teachers did not differ according to the gender variable.

The self-efficacy perception levels of the elementary teachers in mathematics classes were compared
according to age and professional seniority; and it was observed that the self-efficacy perceptions of the elementary
teachers did not differ according to age and professional seniority. There are several studies in the literature that are in
agreement with our results. Tarim, Baypinar and Keklik (2015) conducted a study and reported that the “Mathematical
Literacy Self-Efficacy” beliefs of the teachers did not differ according to the age, gender and seniority in profession
variables. Sahin, Gokkurt and Soylu (2014) conducted a study and found out that the branch and seniority of the
teachers did not affect the self-efficacy beliefs of teachers in mathematics classes. However, Giirbiiz, Erden and
Giilburnu (2013) conducted a study and found out that the professional experience of the teachers affected the self-
efficacy in mathematics. The majority of the participants in this study stated that professional experience affected the
teacher self-efficacy perception and increased the student success.

The self-efficacy perceptions of the elementary teachers were compared according to having participated in a
mathematical activity within the past two years, and it was determined that the difference between the average self-
efficacy levels in geometry field was statistically significant (p < 0.05); and the numbers, measurement, data field and
general self-efficacy perceptions did not differ according to having participated in an activity (p> 0.05). The average
self-efficacy perceptions of the elementary teachers who participated in an activity with mathematical content within
the past two years were found to be higher than those who did not participate in any activity.

The self-efficacy perceptions of the elementary teachers were compared according to having participated in an
activity on pedagogy/methodology of teaching mathematics, lesson plans and lesson programs, integrating
information technologies in mathematics education, developing the critical thinking and problem solving skills of
students. The independent samples t-test results were analyzed in this respect and the differences in these fields were
not found to be statistically significant (p > 0.05).

The self-efficacy perceptions of the elementary teachers were compared according to having participated in an

activity on using technology in elementary teaching field within the past two years, and the independent samples t-test
results were analyzed in this respect.
When the significance values were examined it was observed that the difference between the average self-efficacy
perception levels in geometry and data field was statistically significant (p < 0.05). It was also determined that there
was no significant differences in terms of numbers, measurement, and general self-efficacy perceptions in having
participated in an activity within the past two years (p> 0.05). The average self-efficacy perception levels of the
elementary teachers who participated in an activity were found to be higher than those who did not participate in such
an activity in terms of geometry and data fields.

The average self-efficacy perception levels of the elementary teachers were compared according to having
participated in an evaluation (measurement) activity within the past two years, and the independent sampling t-test
results were analyzed in this respect.

When the significance values were analyzed, it was observed that the difference between the average general
self-efficacy perception levels of the elementary teachers in numbers and geometry was statistically significant (p <
0.05). It was also observed that the self-efficacy levels of the elementary teachers in measurement and data fields did
not differ at a statistically significant level according to having participated in an activity (p> 0.05). The general
perception levels of the teachers who participated in an activity were higher than those who did not participate in such
an activity in terms of numbers and geometry.

This study was limited with the teachers who worked in Aydin Efeler Central County and in Artvin Central
County. Similar studies may be conducted on different sampling groups. In the light of the results obtained in the
present study it is recommended that the number of the weekly hours of “Mathematics” and “Teaching Mathematics”
classes is increased at university education. In addition, it is also recommended that in-service trainings for teachers in
active duty are made compulsory for elementary teachers, and the contents of such activities are planned in a careful
manner to make such trainings more productive.
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Abstract

Article Info

As it is the case in many other majors, the need to become proficient in English is crucial for
medical professionals mainly because they need to keep their knowledge and skills up-to-date,
which requires them to follow recent changes and developments in the profession both in and
out of the country. In this regard, as the language of science, English also dominates the literature
in medicine. For this reason, to what extent medical professionals need English language skills
both professionally and personally is a matter of concern for language teaching professionals.
With this in mind, the current study examines English language needs of faculty members (FMs)
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and postgraduate assistants (PGAs) working at Faculty of Medicine at a state university in
Turkey. 29 PGAs and 26 FMs from various departments responded to a 26-item, 4-point Likert
scale assessing their needs on four macro skills; listening, reading, speaking, and writing

complemented by micro skills. The results mainly revealed that on a professional basis, the FMs
had stronger perceptions regarding their language needs than the PGAs did, while the PGAs’
perceptions of personal needs for reading and writing were found to be stronger than the FMs’.
Additionally, the perceptions of both participant groups regarding their personal language needs
were slightly lower than their professional ones, which may stem from the fact that being
demanding and competitive, a medical career requires high standards to attain professional
achievements where external drives and forces become more significant.
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Tip Fakiiltesi Ogretim Uyeleri ve Asistan Doktorlarinin Mesleki ve Kisisel Ingilizce Dil Thtiyaclari

Analizi

Oz

Makale Bilgisi

Diger pek ¢ok alanda oldugu gibi, tip profesyonelleri icin de Ingilizcede yetkin olmak temelde
iilke i¢inde ve disinda meydana gelen degisim ve geligimleri takip ederek bilgi ve becerilerini
giincel tutma gereksinimden 6tiirii olduk¢a dnemlidir. Bu baglamda, bilim dili olan ingilizce,
ayn1 zamanda tip alan yazinini da etkisi altina almaktadir. Bu nedenle, tip profesyonellerinin hem
mesleki hem de kisisel anlamda ingilizce dil becerilerine ne derece ihtiyag duyduklari dil 6gretim
profesyonelleri igin bir diisince konusudur. Bu noktalardan hareketle, bu ¢alisma Tiirkiye’de
bulunan bir devlet {iniversitesinin tip fakiiltesi 6gretim iiyeleri ve asistan doktorlarinin Ingilizce
dil ihtiyaglarini incelemektedir. Cesitli boliimlerden 29 asistan doktor ve 26 6gretim {iyesi, mikro
beceriler ile desteklenen 4 temel beceriye, dinleme, okuma, konusma ve yazma, iliskin dil
ihtiyaclarini 26 madde ile 6l¢en 4’lii Likert-tipi bir 6l¢ege cevap vermislerdir. Sonuglar temelde
mesleki anlamda, 6gretim tiyelerinin dil becerileri ihtiyaglar1 algilarinin asistan doktorlarmkinden
daha kuvvetli oldugunu, 6te yandan asistan doktorlarin okuma ve yazmaya iliskin kisisel
ihtiyaglar1 algilarinin ise 6gretim {iyelerininkinden daha giiglii oldugunu gdstermistir. Bununla
birlikte, her iki tarafin kisisel dil ihtiyaglar1 algilarinin mesleki ihtiyaglarindan bir miktar daha
diisiik oldugu goriilmiistiir. Bu durum ise, zor ve rekabet¢i olan tip kariyerinin, mesleki basarilara
erismek i¢in, digsal motivasyon ve diirtiilerin daha belirgin oldugu yiliksek standartlari
gerektiriyor olmasi gerceginden kaynaklanabilmektedir.
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Introduction

Whatever the profession is, English, as the lingua franca for business, communication, science, technology, and
education, is a priority worldwide. In this regard, the importance being attached to English in medicine is no
exception, mainly because being proficient in English is fundamental for medical professionals as they need to
maintain and further their professional learning and development by following the changes and developments in their
field which requires them to reach extensive medical literature mostly written in English (Radu, 2008). Moreover,
those some other professional activities such as communicating with colleagues across different countries, attending
international conferences and seminars also call for a certain degree of competence in English. Thus, stemming from
these specified needs, English has a central place in medical professionals’ lives.

However, a one-size-fits-all English for general purposes approach to learning and teaching English cannot be
pursued to meet the needs of this specific group of professionals in institutionalized learning and teaching contexts. In
this regard, English for Specific Purposes (hereafter ESP) can be used as an approach to course desing that basically
focuses on learners and their learning needs (Hutchinson & Waters, 1987) necessitating conducting needs analysis
(hereafter NA), the corner stone of ESP. As stated, NAs are undertaken to determine what language skills are needed
most by learners and how they should be taught (Dudley-Evans & St John, 1998) and as “a fact-finding process”
(Faraj, 2015, p. 122), they help ESP practitioners and researchers not only clarify and validate real needs but also
develop objectives meeting them, include appropriate content in the syllabus, design or select appropriate materials,
and select and use appropriate assessment and evaluation methodology (Akyel & Ozek, 2010). In this regard, a
curriculum that is not based on NA and that does not respond to the needs of its learners, faculty or institution is likely
to become worse or stop living suddenly (Kern, Thomas, & Hughes, 2009).

As Dudley-Evans and St John (1998) state, what is meant by needs varies, and there have been different terms
to describe various factors and perspectives. For instance, in their detailed account of NA, Hutchinson and Waters
(1987) categorize needs as; necessities, wants, and lacks. They basically define needs as what learners need to do in
order to function effectively in the target situation, lacks as what learners already know to define what they need to
know, and wants as their motivation in learning what they need (see pp. 54-58). Within the scope of the current study,
professional needs refer to those specific tasks and activities that medical professionals do or will need to do in their
profession using their English language skills. On the other hand, personal needs, closely linked to wants, refer to
medical professional motivations to need the language skills.

Despite its significance and centrality in course desing for medical professionals, a brief search on the existing
global literature on NA reveals that it is undergraduate medical students’ language needs regarding four macro skills,
reading, listening, speaking, and writing, which have been primarily examined so far (see Faraj, 2015; Hwang, 2011;
Javid, 2011; Naruenatwatana & Vijchulata, 2001; Vahdany & Gerivani, 2016). Of these, only one study has focused
on the needs of students regarding academic English use (Naruenatwatana & Vijchulata, 2001). Studies on
postgraduate assistants’ and medical instructors’ perceptions of language needs are very rare (see Iravani & Saber,
2013). Similarly, there is only one study discussing the pedagogical implications of medical students’ and faculty
members’ language needs (Hwang, 2011). An analysis of these studies suggests that it is difficult to identify broad
similarities among them with regards to language needs of people in medicine since in some of them speaking skills
were the top ones the participant students perceived essential for them (see Faraj, 2015; Iravani & Saber, 2013), while
in some others writing skills were needed most (see Javid, 2011). Yet, in Vahdany and Gerivani’s (2016) study, the
students reported to need reading skills most followed by writing skills.

Similarly in Turkey, several researchers such as Alagozlu (1994), Kayaoglu and Dag Akbas (2016), Tase1
(2007), Yenigeri (2008) have also looked into medical students’ English language needs and found different results in
that in Alag6zli’s and Tasgr’s studies reading was found to be the top skill needed most whereas listening was the
most needed skill in Kayaoglu and Dag Akbas’s (2016) study. Thus, the variation found in the related body of
literature may suggest that perceptions regarding language needs are likely to change due to personal and contextual
factors such as the language proficiency level of students, professional goals, professional requirements, workplace
demands, and etc. (see Bosher & Smalkoski, 2002; Hull, 2016).

However, to the researchers’ best knowledge, no studies have been conducted to uncover English language
needs of medical professionals. To address this gap, therefore, this study set out to explore perceived English language
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needs of FMs and PGAs at a Faculty of Medicine in a state university in Turkey. To gain a deeper insight, both their
perceived professional and personal English language needs were investigated.
Method

Methodology and research purpose

In accordance with the research problem stated above, using survey methodology, the study sought to examine the
English language needs of FMs and PGAs regarding four macro language skills; listening, reading, speaking, and
writing and associated micro skills. As suggested by Nunan and Bailey (2009), the overall purpose of this
methodology is to obtain a snapshot of the condition under investigation, especially when it is the most cost-effective
and practical method to gather data from a large sample (McCawley, 2009). Since these two features fit well with the
purpose of this study, survey methodology was chosen for collecting data.

Setting and participants

The study was carried out at the Faculty of Medicine of a Turkish state university founded 35 years ago. Under 3 main
areas known as basic, internal, and surgical medical sciences, the faculty has 42 departments where an approximate
number of 205 FMs and 332 PGAs worked when the study was carried out. Obtaining permission to carry out the
study in 10 of these departments including obstetrics and gynecology, family medicine, anatomy, physical therapy and
rehabilitation, plastic, esthetics, and reconstructive surgery, physiology, radiation oncology, general surgery, medical
biochemistry, and medical microbiology, 29 PGAs and 26 FMs participated in the study. A great majority of them
were males (n=41), while the rest were females (n=14). 4 of the FMs and 3 of the PGAs had studied abroad i.e. the
states, UK, or Pakistan either for their postgraduate education or for short-term e.g. 6-month internships. The PGAs
had 5 years of professional experience on average, while it was about 16 years for the FMs. Last but not the least, both
FMs and PGASs need to meet the institutional English-language requirement to be staffed at the faculty. To be able be
placed for their postgraduate training, PGAs have to take a foreign language proficiency test conducted either by
assessment, selection, and placement center (OSYM) or the Ministry of Health, and at which they need to obtain a
minimum score of 50. FMs need to provide evidence of their knowledge of English as well. In this sense, it can be
claimed that both groups of participants had English language background.

Instrumentation

For data collection, a NA questionnaire was used which consisted of two sections: Section 1 contained questions about
participants’ background information and Section 2 included a 26-item scale eliciting their perceived English language
needs. The scale was based on a 21-item instrument by Naruenatwatana and Vijchulata (2001). While developing the
scale, the items in the original one were examined to determine whether they represented the language skills used by
medical professionals in their profession. As a result, some items from the original version such as listening to the
radio, practice interview, reading English newspapers and magazines, writing exams, and taking lecture notes were
excluded, while some other new items such as listening to classroom presentations and discussions, giving
instructions to patients, asking about symptoms, reading clinical labrotory reports were added. As for the writing
skills, the only micro skill coming through Naruenatwatana and Vijchulata’s study was writing term papers as the rest
(5 items) were written by the researchers. The items were categorized under four macro language skills complemented
by micro skills and each measured on a 4-point Likert scale ranging from very essential to unessential. After this
initial stage, expert opinion was also sought for the final version, and a medical doctor who was doing her
specialization at that time, now a FM, responded to the questionnaire and commented on the representativeness of the
items. Upon the feedback elicited, the questionnaire was given its final form. As a final step in instrumentation,
Cronbach’s Alpha coefficient (#) was calculated to measure the internal consistency of the scale. The overall scale
reliability was found as «.90 indicating excellent internal consistency, and reliability coefficient was .80 for listening
skills, a.85 for speaking skills (good internal consistency for both), .90 for reading skills, and .78 for writing skills
suggesting acceptable internal consistency (see Gliem & Gliem, 2003). After ensuring the validity and reliability of
the instrument, the researchers proceeded to data collection.
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Data collection and analysis procedure

Once the permission of the faculty board was obtained to conduct the study, the researchers got in touch with the
secretaries of the departments to briefly inform them about the study and also to ask if they could collaborate with the
researchers to deliver the NA questionnaires to the FMs and PGAs in their departments. A total of 130 questionnaires
were given to them including a written consent form for the participants of the study. 80 participants voluntarily
completed the survey in a five-day time span. However, 25 questionnaires were disregarded due to incomplete data
during data analysis phase, which brought the total number of usable questionnaires to 55. For the analysis, descriptive
statistics, i.e. means and standard deviations, were calculated and inferential statistics (t-tests) were performed.

Findings

To have an overall understanding regarding the professional language needs of both group of participants, the
responses provided for four macro skills of reading, listening, speaking and writing were analyzed (see Figure 1).

383
3.73.72
62 3.60
i 3.53 mFMs
i BPGAs

Listening Reading Writing Speaking

Figure 1. FMs’ and PGAs’ professional English language needs

As the figure indicates, all four macro skills were perceived to be essential by both groups although the PGAs
had slightly lower perceptions in comparison to those of FMs’. Two receptive skills, i.e. listening (M=3.83) and
reading (M=3.72), were reported to be the most essential skills by the FMs followed by writing (M=3.60) and
speaking (M=3.53) skills. Similarly, the PGAs perceived the receptive skills to be more essential for their professional
needs with the difference that they considered reading as the top essential skill (M=3.72) followed by listening
(M=3.62), writing (M=3.48), and speaking (M=3.44) skills. These findings indicate that the two groups primarily
needed English to understand spoken and written discourse more. The priority of the language needs regarding reading
skill as reported by the PGAs may be related to the fact that as students yet, this group may be engaged in written
discourse more to complete some assignments.

To understand whether the differences in the mean values observed for all macro skills between both groups’
perceived professional language needs were statistically significant, t-tests were performed (see Table 1).

Table 1. Independent sample t-test for FMs’ and PGAs’ perceived professional language needs for macro skills

Macro Skill Group t df p
FM PGA
M SD M SD
Listening 3.83 49 3.62 .62 1.40 53 .92
Reading 3.72 .80 3.72 .56 0. 53 1.0
Writing 3.60 .75 3.48 .76 0.59 53 72
Speaking 3.53 .80 3.44 .73 0.43 53 67
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As the table shows, the t-test analysis revealed no statistically significant difference between both participant
groups’ professional language needs regarding four macro skills (p>.05). This result suggests that academic position
does not make any significant difference on medical professionals’ perceptions on their language needs possibly
because the tasks that both parties need to perform and the language skills that they need to possess to effectively
perform the tasks are somehow the same.

Both participant groups were also asked to report their personal needs with regard to four macro language
skills (see Figure 2).

Firstly, as Figure 2 shows, when compared with their professional language needs per macro skill (see Figure
1), the order of the macro language skills for both groups’ personal language needs did not change.

Despite slight decreases, listening (M=3.65) and reading (M=3.52) skills were still perceived to be more
essential than writing (M=3.44), and speaking (M=3.38) skills by the FMs. For the PGAs, reading (M=3.69) was still
perceived as the most essential skill, which was followed by listening (M=3.50), writing (M=3.46), and speaking

(M=3.32) skills,
1,69
3.65
s0 352 s
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Figure 2. FMs’ and PGAs’ personal English language needs

For the two participant groups, the sameness of the results pertaining to the order of the macro skills on a
professional and personal basis indicate that the medical professionals in this cohort perceived receptive language
skills to be more essential than productive ones. However, the PGAs were observed to need reading and writing more
than the FMs did, which might be directly related to the postgraduate studies they are required to complete, in which
reading and writing are usually considered as the key skills.

The decreases observed in the mean values of all skills for both groups, on the other hand, show that their
professional English language needs are stronger than their personal ones. This is understandable since all
professionals are required to posses certain skills and competencies to be able to stay in their professions and to
deliver high quality service to the community. Thus, it can be suggested the medical professionals in the study were
more driven by the external factors imposed on them by their profession.

Lastly, to see whether any statistically significant difference existed between the participant groups’ personal
language needs, t-tests were performed (see Table 2).

Table 2. Independent sample t-test for FMs’ and PGAs’ perceived personal language needs

Macro Skill Group
FM PGA t df p
M SD M SD
Listening 3.65 .75 3.50 .62 080 53 .79
Reading 3.52 .98 3.69 .58 -0.77 53 22
Writing 3.44 97 3.46 77 -0.08 53 A7
Speaking 3.38 .96 3.32 .78 0.25 53 .60
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As the table shows, there were not any statistically significant differences in perceived personal language
needs regarding macro skills between the two groups (p>.05), which might be regarded as an indicator of the strong
influence of the professional expectations, requirements on perceived needs.

To make more sense of these overall findings, the micro skills for each macro skill were also analyzed and
professional and personal language needs were compared to capture the similarities and differences between these two
sets of needs. Initially, the results regarding listening micro skills for the two groups are presented below (see Table
3).

Firstly, both participant groups’ perceptions of needs with regard to listening micro skills show parallelism in
that the top three micro skills needed most are the same for both groups, i.e. listening to medical conversations,
listening to conference presentations, and listening to lectures. These findings seem to support the fact that in their
professional lives FMs attend conferences, seminars, congresses, and trainings and intract with their colleagues where
they need to make use of their listening skills actively and effectively. Similarly, throughout their postgraduate
education, PGAs are required to be involved in such professional activities as part of their professional learning and
development.

Table 3. FMs’ and PGAs’ perceived professional and personal needs regarding listening micro skills

Macro Skill Area FMs PGAs

Listening Professional Personal Professional Personal
needs needs needs needs

Listening micro skills M SD M SD M SD M SD

Listening to conversations on general 3.76 b2 352 77 350 75 3.50 .58

topics

Liztening to medical conversations 3.88 43 369 .74 379 41 3.66 A48

Listening to lectures 3.85 46 369 .74 359 .68 3.45 74

Listening to conference presentations 3.88 43 373 72 379 49 3.66 48

Listening to classroom presentations & 3.77 b9 362 .80 341 .78 3.24 .83

discussions

Total 3.83 49 365 75 3.62 .62 3.50 .62

As for the perceived personal needs, it is observed that the micro skills that the FMs prioritized as their
professional needs did not change. Listening to conference presentations (M=3.73), listening to medical conversations
(M= 3.69), and listening to lectures (M= 3.69) were found to be the top three micro skills needed more by the FMs. On
the other hand, while the top two most needed listening micro skills for personal use were the same as their
professionals ones for the PGAs, i.e. listening to conference presentations (M=3.66) and listening to medical
conversations (M= 3.66), they reported that they needed to listen to conversations on general topics (M=3.52) as well.
This finding may indicate that the PGAs in the study were also interested in using the language for different,
presumably personal, purposes other than their profession.

Lastly, the t-test analyses were conducted to understand whether the observed decreases in the total mean

values for perceived professional and personal needs of both groups were statistically significant or not. The tests were
found to be non-significant both for the FMs, (1(25)=1.224, p=.88), and the PGAs, t(28)=1.059, p=.85.
When the reading micro skills are considered, the FMs reported reading medical textbooks and reports (M=3.81) as
their top professional need followed by reading medical journals (M=3.77). Although still relatively high, reading
clinical laboratory reports (M=3.50) was perceived as less needed by the FMs in this study. The same micro skills
were also found to be the most needed skills for the FMs on a personal basis as well. On the other hand, the PGAs
reported reading medical journals (M=3.83) as the top micro skill both as a professional and personal need followed
by reading medical textbooks (M=3.69) (see Table 4).
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Table 4. FMs’ and PGAs’ perceived professional and personal needs regarding reading micro skills

Macro Skill Area FMs PGAs
Reading Professional Personal Professional Personal
needs needs needs needs

Reading micro skills M SD M SO M SD M SD
Reading medical textbooks 3.81 .69 3.58 90 379 41 3.69 A7
Reading medical journals 3.77 71 3.58 90 3.83 .38 3.83 .38
Reading medical reports 3.81 .69 362 90 372 65 366 .67
Reading clinical laboratory reports 3.50 1.1 3.31 1.2 352 .78 3.56 .78
Total 3.72 .80 352 98 372 .56 3.69 .58

Regarding the total means for both types of needs, on the other hand, it is seen thet there is no big difference
between the PGAs’ perceived professional and personal needs regarding reading (M=3.72 and M=3.69 respectively),
while a sharp decrease can be observed in the FMs’ perceptions of personal needs. Yet, the t-test analyses did not
yield any statistical differences between the perceived professional and personal needs of neither the FMs,
t(25)=1.041, p=.85 nor the PGAs, 1(28)=0.279, p=.61. From these findings, it can be inferred that the FMs’ needs
might be more profession-oriented and personally they might not think they need these skills, which might be related
to their proficieny level in English, whereas the PGAs might be at a stage whereby they still struggle with reading
comprehension skills to fullfil both their professional and personal needs.

The reported needs for the writing micro skills for both groups are presented in Table 5. As can be seen,
writing research papers is the top professional and personal micro skill needed by the participants. This finding is
meaningful in that doing research and making it public is one of the core professional competences in academia, and
the participants in this study were also driven by this external motivational source, and thus perceived this as their top
need. Yet, the high mean value for the FMs (M=3.81) in comparison with that of the PGAs’ (M=3.66) might be due to
the fact that as faculty members they might feel more pressurized to publish research as a job requirement, whereas
PGAs are not expected to do so.

Table 5. FMs’ and PGAs’ perceived professional and personal needs regarding writing micro skills

Macro Skill Area FMs PGAs
Writing Professional Personal Professional Personal
needs needs needs needs

Writing micro skills M SD M SD M SD M SD
Writing research papers 3.81 49 3.58 95 3.66 .67 3.62 .68
Writing medical reports 3.58 81 3.54 95  3.48 .83 3.38 .86
Writing course assignments 3.65 .56 358 .76 348 .83 341 87
Writing case histories 3.46 .95 3.27 1.1 3.48 .78 3.45 .78
Writing for practical purposes (e.g. e- 3.77 .59 3.54 .86  3.48 .57 3.59 .57

mail messages, letters or memos)

Writing instructions/prescriptions to 3.35 11 312 12 331 .85 331 85
patients

Total 3.60 .75 344 97 348 .76 346 .77

The FMs also reported writing for practical purposes as the second most needed skill (M=3.77) for
professional purposes, while for PGAs it was the second most essential personal need (M=3.59). Writing
instructions/prescriptions to patients which was found to be needed the least by both participant groups, which makes
sense when the fact that both groups work in a context where English is not used as a medium of communication, and
they usually deal with Turkish patients. Last, but not least, for both groups, decreases in the mean values for personal
needs were detected suggesting strong professional motivations influencing their language needs. However, no
statistical differences were found in these perceived needs for the FMs, t(25)=0.841, p=.80 or the PGAs, 1(28)=0.14,
p=.56.

Lastly, the findings related to the speaking micro skills are presented below (see Table 6).
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As the table shows, the FMs reported presenting papers at seminars and conferences and participating in
discussions at seminars and conferences as the most essential micro skills needed both professionally and personally
followed by presenting videos at seminars & conferences (M=3.73), all of which indicate the international contexts
that academics get together where they rely on these micro skills heavily. Contrarily, as could be expected, the micro
skills of giving instructions to patients and asking about symptoms were perceived less essential since English is not
used as a means of communication in daily life in Turkey. For the PGAs, on the other hand, carrying out academic
discussions and talking to foreign colleagues (M=3.69 for both) were the most essential needs on a professional basis.
For personal purposes, they perceived talking to foreign colleagues (M=3.59) and presenting papers at seminars and
conferences (M=3.45) as their top needs which might be connected to their inner drives to enhance their knowledge
and understanding through sharing and interaction. Similar to the FMs, giving instructions to patients (M=3.24) was
the least essential need for the PGAs.

Considering that both groups scarcely have foreign patients, the finding seems to reflect the context they work
in. Last but not least, the t-test analyses conducted to see whether the participant groups’ personal speaking needs
differed from their professional needs showed no statistical differences between these two sets of perceptions (for the
FMs t(25)=0.797, p=.78, for the PGASs t(28)=0.828, p=.79).

Table 6. FMs’ and PGAs’ perceived professional and personal needs regarding speaking micro skills

Macro Skill Area FMs PGAs

Speaking Professional Personal Professional Personal
needs needs needs needs

Speaking micro skills M SO M SD M SD M SD

Carrying out general conversations (phone  3.62 .64 354 .86 3.38 73 3.38 .68

calls, interacting with hospital personnel

etc.)

Participating in classroom discussions 3.42 99  3.27 1.1 3.17 .93 3.21 .86

Carrying out academic discussions 3.69 .62  3.50 .86 3.69 .54 3.38 .78

Presenting videos at seminars & 3.73 .60 354 .86 3.55 .69 3.28 .80

conferences

Presenting papers at seminars & 3.77 51 3.58 81 3.59 .68 3.45 .78

conferences

Participating in discussions at seminars &  3.77 b1  3.58 81 3.55 51 3.48 .63

conferences

Giving oral instructions at seminars and 3.58 .86 338 .98 345 57 324 .69

surgeries

Giving instructions to patients 3.00 12 2.88 1.2 3.03 1.0 2.93 1.0

Asking about symptoms 3.20 1.2 312 1.1 3.21 1.1 3.14 11

Talking to foreign patients 3.48 96 324 1.1 3.52 .69 341 .68

Talking to foreign colleagues 3.58 .76 350 .91 369 54 359 57

Total 3.53 .80 3.38 .96 344 73 3.32 .78

Discussion and Conclusion
This study set out to examine the professional and personal English language needs of the FMs and PGAs in a Faculty
of Medicine at a Turkish university. Both group of participants reported relatively high levels of needs for four macro
language skills with an emphasis on the receptive ones, i.e. listening and reading, followed by writing and speaking
both on professional and personal levels. Yet, while the reading comprehension skill was reported as the most
essential one by the PGAs, it was listening for the FMS.

The priority given to listening seems to be primarily related to the context that these participant groups study
and work in, where English is not used as the medium of communication. Thus, the participants’ perceived needs for
listening skills is meaningful in that they need to listen to other professionals at conferences, seminars, or training
courses more in which active and effective listening has a big role. Those research studies conducted in similar
contexts also show that faculty members regard listening as one of the most important skills having role and
importance in medical education (see Faraj, 2015; Hwang & Lin, 2010; Hwang, 2011; Kayaoglu & Dag Akbas, 2016).
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Similarly, undergraduate medical students also perceive listening as the most important skill to improve for their
academic studies and future work (see Chia, Johnson, Chia, & Olive, 1999).

In the same vein, the emphasis that both participant groups put on reading skills could stem from the need that
their profession requires extensive reading not only to equip themselves with new knowledge and skills but also to
keep their knowledge up-to-date to be able to follow recent changes and developments in the field. Despite the slight
difference between both participant groups’ perceptions of needs, the results are in line with some other studies
conducted in different medical contexts such as Saudi Arabia, Iran, and Taiwan, which report reading skills as the
most essential ones (see Alagozlii, 1994; Alharby, 2005; Hwang, 2011; Javid, 2011; Kayaoglu & Dag Akbas, 2016;
Tasc1, 2007; Vahdany & Gerivani, 2016). All these studies, reflecting an agreement upon the precedence of reading
skills, could also suggest the significance universally attached to English as the lingua franca of medicine, which is
developed and strengthened through knowledge production, practice, and sharing.

Although no statistical difference was found between the perceived personal and professional needs regarding
the macro language skills for both participant groups, their perceived professional needs for all skills were found to be
higher than their personal ones, which might be accepted as an indicator of the dominance of professional motivations
over personal wants since the medical profession promotes higher standards for education, training, and regulation of
practice. Thus, the challenge to maintain professional competence and development across their career may have a
defining impact on how they perceive their language needs. Definitely, the explanation of this result requires further
studies on the issue.

The third most essential need reported by the participants of this study was writing skills. Both the FMs and
PGAs were found to need it mainly for the micro skill of writing research papers, which is also similar to the findings
of the studies of Iravani and Saber (2013), Faraj (2015), and Kayaoglu and Dag Aktas (2016), in which medical
students regarded writing research papers and reports as the most challenging sub-skills they needed to perform to
fulfill the tasks and responsibilities of the medical program they were involved. When the fact that FMs need to do
research and publish and that PGAs need to write ‘at least’ their dissertations to complete their postgraduate training is
considered, it makes more sense why this micro skill is perceived as an essential, top writing skill need.

Despite being moderately perceived in comparison with the other skills, speaking skills were found to be less
needed by both participant groups in this study. This result is congruent with the results of some other studies (see
Vahdany & Gerivani, 2016) conducted with medical students and general practitioners and reported speaking skills as
the least needed one mainly needed to make presentations at conferences and seminars. In this current study, the least
needed skills reported were giving instructions to patients, asking about symptoms, and participating in classroom
discussions, which indicates the contextual factors as determining the perceptions of needs. Since the medium of
instruction in the program, where this study was conducted, is Turkish, and English is not an official language in
Turkey, speaking appears to be a less needed skill.

In the light of the findings discussed above, this study concludes that in EFL settings medical professionals
and postgraduate assistants have the tendency to favor receptive skills more as they have limited exposure to the
language and also restricted chances to use the language for communicative purposes such as talking to foreign
patients or colleagues, tutoring courses, or managing and participating in classroom discussions and talks.

Besides, as a profession which is driven by excellence, standards, rules and regulations, the job related
demands and requirements seem to dominate their perceptions of needs as well particularly to pursue their career-
related goals such as being involved in medical conversations and conference discussions both receptively and
productively, reading medical texts and reports, and writing research papers.

Complementarily, career path can also be concluded to affect medical professionals’ language needs as the
PGAs in this study reported lower perceptions of professional and personal needs than the FMs did. In other words,
the fact that FMs need to meet the academic requirements as they develop and advance in their career seems to have a
defining role on their language needs perceptions when compared to PGAs who have limited requirements to
complete their postgraduate training and possibly have no goals to pursue an academic career.

Thus, it may be concluded that needs in a career such as medicine, which is demanding and competitive, are
largely defined and determined by professional reasons, career goals, contextual factors, and workplace demands.
These conclusions primarily indicate the significance of conducting NA studies before setting out to design language
programs or courses as the discussion of the findings above revealed that perceptions of needs vary, and are highly
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context-specific. Thus, defined to be the key stage in ESP (Dudley-Evans & St John, 1998), but not necessarily be
restricted to it, NA, as “a fact-finding process” (Faraj, 2015, p.122), proves to be the means which provides English
language teaching practitioners and researchers with the evidence not only to clarify and validate real needs but also to
develop objectives to meet them, identify content, select appropriate instructional approaches, materials, and
assessment and evaluation methods. In this sense, although NA is the first step, it is clear that collaboration between
language teaching specialists and medical professionals is required to design sound instructional programs embedded
in undergraduate programs to support medical students so that they can develop language proficiency alongside
mastering the academic content (see Markos & Himmel, 2016).

Last but not least, what is revealed through the analysis of both participant groups’ language needs in this
study is limited to the findings obtained through the NA questionnaire. To verify if NA reflects the real needs, further
studies are suggested to include one-on-one interviews, observations, and discussions with participants which may let
researchers develop stronger and detailed insights into perceived language needs.
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konulardan biridir. Ilkokuldan {iniversiteye kadar her kademede karsilasilan bir konu
olmasia karsin, 6grenciler tarafindan anlagilmasi da bir o kadar zor bir konudur. Bu
calismanin amaci; birinci sinifta dgrenim goéren fen bilgisi 6gretmen adaylarinin
“metallerde elektrik iletimi” ile ilgili zihinlerinde nasil bir modele sahip olduklarin
arastirmaktir. Calisma, betimsel bir ¢alisma olup 6zel durum yontemi ile yiirGitiilmiistiir.
Caligma 2016-2017 egitim Ogretim yili bahar doneminde Mugla Sitki Kog¢man
Universitesi Egitim Fakiiltesi Fen Bilgisi Ogretmenligi birinci smif (66 6grenci)
ogrencileri ile gergeklestirilmistir. Ogretmen adaylarinin “metallerde elektrik iletimi” ile
ilgili zihinsel modellerini tespit edebilmek amaciyla Kibble (1999) tarafindan gelistirilen
veri toplama araci kullamilmustir. Ogrencilerin veri toplama aracina vermis oldugu
cevaplar ve yapmis oldugu c¢izimler incelendiginde, makro ve mikro diizeyde
degerlendirmenin daha uygun oldugu goézlenmistir. Makro diizeyde 6grencilerde tespit
edilen modeller; diren¢ modeli, akan su modeli (oklarla diiz akis) ve enerji modeli iken,
mikro diizeyde, art1 eksi yiik modeli ve elektronlarin hareketi modeli gdzlenmistir.
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Giris

Elektrik konusu ilkokul 3. smiftan itibaren tiim siniflarin programlarinda yer alan merkezi konulardan biridir. 2013
yilinda yayimlanan Fen Bilimleri Dersi Ogretim Programi incelendiginde; 3. siniflarda “Yasamimizdaki Elektrikli
Araglar”, 4. sinifta “Basit Elektrik Devreleri 7, 5. sinifta “Yasamimizin Vazgecilmezi: Elektrik”, 6. simifta “Elektrigin
fletimi”, 7. smifta “Elektrik Enerjisi”, 8. smmfta ise “Yasanmmuzdaki Elektrik” iiniteleri kapsaminda yer aldigi
goriilmektedir (MEB, 2013). ilkokuldan iiniversiteye kadar her kademede karsilasilan bir konu olmasma karsin,
Ogrenciler tarafindan anlasilmas1 da bir o kadar zor bir konudur. Fen egitimcilerinin ortak goriisii basit elektrik
kavramlarinin ilkokul ve ortaokul diizeyine dahil edilmesi yoniindedir. Basit elektrik, 6zellikle pil ve ampul iliskisi
ilkokul ve ortaokulda yaygin olarak 6gretilmelidir (Jabot & Henry, 2007). Yapilan arastirmalarda, basit elektrik ile
ilgili 6grencilerin zorlandig1 noktalar; formal kavramlarin elektrik devrelerine uyarlanmasindaki yetersizlik, elektrik
devreleri ile ilgili formal sunumlarin kullanilmas1 ve yorumlanmasindaki yetersizlik ve elektrik devrelerinin yapisi ile
ilgili kaliteli tartismadaki yetersizlik seklinde belirlenmistir (McDermott & Scaffer, 1992). Ogretmenler bu zorluklar:
ortadan kaldirabilmek ve 6grencilerin elektrik ile ilgili bilimsel zihinsel modeller gelistirebilmesini saglamak i¢in
yenilik¢i arastirma tabanli (innovative research based) 6gretim ortamlari gelistirmelidir (Jabot & Henry, 2007).

Zihinsel model kavrami ilk defa Gentner ve Stevens (1983) tarafindan kullanilmustir (Yirtimezoglu &
Cokelez, 2010). Zihinsel modeller, fiziksel diinyanin mantikli hale getirilmesi i¢in kullanilan zihinsel sunumlardir
(Coll & Tregaust, 2003). Ornek (2008) ise zihinsel modelleri bireyin sahip oldugu sessiz bilgiler seklinde tanimlamis
ve bireylerin bu modelleri farkinda olmadan kullandigini ifade etmistir. Zihinsel modellerin ortaya g¢ikarilabilmesi ve
anlagilabilmesi i¢in bu modellerin 6zelliklerinin bilinmesi gerekir. Franco ve Colinvaux (2000)’a gore zihinsel
modellerin 6zellikleri dort maddede toplanabilir; zihinsel modeller yeni bilgilerin tanimlanmasinda ve iiretilmesinde
yol gosterici oldugu i¢in tiretkendir, zihinsel modeller ortiik (tacit) bilgi igerir, bireyler zihinsel modellerini
problemleri ¢6zmek ve yeni bilgileri anlamlandirmak i¢in kullanabilir, zihinsel modeller dinamik yapidadir, yeni
bilgiler eklendik¢e degisebilir, zihinsel modeller bireyin sahip oldugu oOnceki bilgi, deneyim ve inanglarindan
etkilenebilir yani bireyin diinya goriisii ile sinirlandirilmigtir (Chia-yu, 2007).

Zihinsel modellerin elde edilisi ile ilgili literatiirde farkli yontemlerin kullanildigi gozlenmistir (Ayvaci,

Bebek, Atik, Keles & Ozdemir, 2016; Coll & Tregaust, 2003; De Posada, 1997; Jabot & Henry, 2007; Kibble, 1999;
Yiriimezoglu & Cokelez, 2010). Chia-Yu, (2007)’a gore bu yontemler agik uglu sorular (¢izimleri ve agiklamalari
iceren), coktan segmeli sorular, goriismeler ve siif gdzlemlerini igeren miilakatlar olabilir.
Literatiirde ogrencilerin elektrik kavramu ile ilgili zihinsel modellerinin ortaya konuldugu caligmalar mevcuttur
(Osborne, 1983; Shipstone, 1984; De Posada, 1997; Borges & Gilbert, 1999; Kibble, 1999, Sencar, 2001; Jabot &
Henry, 2007; Yiiriimezoglu & Cokelez, 2010, Karacan, 2014). Osborne (1983), 6grencilerin elektrik akimi ile ilgili
zihinsel modellerini belirlemek igin, bir pil, iki tel ve bir lamba kullanarak 6grencilere gesitli sorular yoneltmis ve
sonucta “Tek kutuplu, ¢arpisan akimlar, harcanan akim, akimin lambanin her iki tarafinda esit oldugu” zihinsel
modellere ulasmistir. Borges ve Gilbert (1999), tarafindan gergeklestirilen galigma farkli érneklemler lizerinde yart
yapilandirilmig goriisme ile gergeklestirilmis olup, “Akiskan olarak elektrik, zit akimlar olarak elektrik, hareket eden
yiikler olarak elektrik, bir alan olarak elektrik” zihinsel modelleri ortaya konulmustur. Kibble (1999), calismasinda
dort farkli zihinsel model tespit etmistir. Bu modeller; “Kablonun ig¢inin mekanik diisiince ile ifadesi, yikli
partikiillerin hareketi, yiik belirtmeksizin bazi partikiillerin hareketi, kablodan elektriksel veya enerjisel bazi seylerin
gecmesi” seklindedir. Sencar (2001), 1678 dokuzuncu smif 6grencisi ile gerceklestirdigi calismasinda, “Gii¢ ¢eken,
carpisan akimlar, zayiflayan akim, paylasilan akim” zihinsel modellerini ortaya koymustur. Yiiriimezoglu ve Cokelez
(2010) ise caligmalarinda ortaya ¢ikan modelleri makro ve mikro diizeyde ele almislardir.

Bu ¢aligmalarda dgrencilerin elektrik ile ilgili tek tutarli bir modelinin olmadig1 gézlenmistir. Ogretmenlerin
ogrencilerin sahip oldugu zihinsel modeller hakkinda bilgi sahibi olmasi énemlidir. Ciinkii ne kadar etkin bir 6gretim
yapilirsa yapilsin 6grenci kendi zihninde anlamlandirabildigi kadar 6grenmektedir (Bodner, 1990). Bu nedenle
ogretmen Ogrencilerinin ne bildigini belirlemeli, d6gretimi ona gore planlamali ayrica &grencilerinin sahip oldugu
bilimsel olmayan 6n fikirlerinin degismesini ve zenginlesmesini saglayabilmelidir (Jing-Wen, 2016). Ayrica Kurnaz
(2007) ve Kurnaz ve Saglam Arslan’a (2009, 2010) gore Ogrencilerin 6grenmelerindeki eksiklikler 6grenme
ortamlarindan da kaynaklanabilmektedir. Etkili ve verimli bir sinif ortami olusturmada, bir 6gretmenin sahip oldugu
pedagojik donanim ve bireysel yeterlilikler olduk¢a 6nemlidir (Huyugiizel Cavas & Cavas, 2016). Ogretmen
adaylarinin gelecekte 6grenme ortamini tasarlayacaklari diigliniildiigiinde “metallerde elektrik iletimi” ile ilgili alan
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bilgisi yeterliliklerinin de bu c¢aligma ile sorgulanmasi saglanacaktir. Ayrica unutulmamalidir ki; 6gretmenlerin
zihinsel modellerinin ne kadar bilimsel oldugu da 6nemlidir, ¢iinkii 6gretmenler 6grendikleri gibi 6gretirler (Hestenes,
1996). Tiim bu noktalar dikkate alindiginda ileride alanda gorev yapacak ogretmen adaylarimin yetigsmesi ayri bir
onem kazanmaktadir. Bu nedenle ¢alismanin amaci; birinci sinifta 6grenim goren fen bilgisi 6gretmen adaylarinin
“metallerde elektrik iletimi” ile ilgili zihinlerinde nasil bir modele sahip olduklarini arastirmaktir.

Yontem

Katihmeilar
Bu calisma, betimsel bir ¢alisma olup 6zel durum yontemi ile yiiriitiilmiis, elde edilen veriler frekans analizi ile
degerlendirilmistir. Ozel durum yontemi, ger¢ek hakkinda derinlemesine bilgi veren, bu gergegi iginde bulundugu
baglamla yorumlayan ve arastirilan gergek hakkinda kisa siirede calisilmasina imkén saglayan bir arastirma yontemi
oldugundan (Yin, 2003; Vural & Cenkseven, 2005; Cepni, 2007) ¢alismanin dogasina uygun oldugu diistiniilmektedir.
Calisma grubunu, 2016-2017 egitim-6gretim yili bahar déneminde, Tirkiye’de Ege Bolgesi’nde bir devlet
iiniversitesinde Fen Bilgisi Ogretmenligi Ana Bilim Dali 1. simfta 6grenim gérmekte olan 66 6gretmen aday:
olusturmustur.

Calisma grubunun belirlenmesinde amacli 6rnekleme yontemlerinden tipik durum 6rneklemesi kullanilmistir.
Bu ornekleme yontemi ¢esitli durumlar igerisinden ortalama ve normal olan durumlarin anlasilmasi, gosterilmesi ve
vurgulanmasini igermektedir (Patton, 2014). Arastirmanin ¢alisma grubu olarak secilen Fen Bilgisi dgretmenligi 1.
sinif Ogrencilerinin belirlenmesinde 6grencilerin iiniversite 6greniminin ilk yilinda olmalar1 ve Fizik II dersi
kapsaminda elektrik konularini ele alacak olmalar etkili olmustur.

Veri Toplama Araci
Ogretmen adaylarinin “metallerde elektrik iletimi” ile ilgili zihinsel modellerini tespit edebilmek amaciyla Kibble
(1999) tarafindan gelistirilen veri toplama araci kullanilmistir. Veri toplama aracinda iki soru yer almaktadir. Birinci
SOoru;

“Cok c¢ok Kkiciik oldugunuzu ve bir telin iginde
bulundugunuzu hayal edin. Tel herhangi bir yere bagli olmadigina

gore, telin igerisinde gordiiklerinizin bir ¢izimini yapiniz. Ciziminiz
) aciklaymiz.” seklindedir.
Ikinci soru; Y
“Bir onceki gorselde yer alan tel sekildeki elektrik devresinde M:
kullaniliyor. Ampul 151k verdigine gore; telin igerisinde
gordiiklerinizin bir ¢izimini yapiniz. Ciziminiz agiklaymiz.” )
seklindedir.

Bu calisma kapsaminda sadece ikinci sorudan elde edilen
bulgulara yer verilmistir.

Bu ve buna benzer sorular daha 6nce aragtirma makalelerinde kullanilmig ve kapsamli veriler elde edilmistir
(De Posada, 1997; Guiseppe & Marisa, 2011). Test arastirmaci tarafindan Tirkge’ye ¢evrilmis, daha sonra ayn
iiniversite de 6grenim goren Fen Bilgisi 6gretmenligi 2. smif 6grencilerine (20 6grenci) uygulanmistir. Ceviriden
kaynaklanan veya ifadelerde anlasilmayan bir noktanin olup olmadigi kontrol edildikten sonra asil uygulama 2016-
2017 bahar doneminde gerceklestirilmistir.

Verilerin Analizi

Literatiirde yer alan ¢aligmalarda, 6grencilerin zihinlerinde elektrik akiminin iletimi ile ilgili olusturduklar1 modeller
farklilik gostermektedir. Yiiriimezoglu ve Cokelez (2010), ¢alismalarinda 6grencilerin zihinsel modellerini mikro ve
makro diizeyde ele almislar, De Posada (1997) ve Kibble (1999) ise zihinsel modelleri dort semada toplamistir. Bu
caligmada Ogrencilerin veri toplama aracina vermis oldugu cevaplar ve yapmis oldugu ¢izimler incelendiginde, makro
ve mikro diizeyde degerlendirmenin daha uygun oldugu gozlenmistir.
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Bulgular
Calismaya katilan 66 6gretmen adayina yoneltilen sorudan elde edilen bulgular Tablo 1°de sunulmustur.

Tablo 1: Ogretmen adaylarinda tespit edilen zihinsel modeller

f %
Diren¢ Modeli 6 9,09
- Makro modeller Akan Su Modeli (Oklarla Diiz Akis) 6 9,09
Zihinsel .. .
Modeller Enerji Modeli 3 4,54
Mikro Modeller Art1 Eksi Yiik Modeli 25 37,87
Elektronlarin Hareketi Modeli 26 39,39

Tablo 1 incelendiginde; makro diizeyde dgretmen adaylarinda tespit edilen modeller; direng modeli, akan su
modeli (oklarla diiz akis) ve enerji modeli iken, mikro diizeyde, art1 eksi yliik modeli ve elektronlarin hareketi
modelidir.

Makro diizeyde degerlendirilen zihinsel modellere 6rnekler:

Diren¢ modeli: Bu kategoride degerlendirilen 6gretmen aday1 sayisi altidir. Bu kategoride degerlendirilen 6gretmen
adaylan ¢izim ve agiklamalarinda diren¢ kavramina yer vermistir. Bu kategoride degerlendirilen modellere drnek
asagida sunulmustur.

028’¢ ait ¢izim ve agiklama:

. wy
RIS - 3:'},;{1["2' by = 2

Clominia agixiaying

odon vl ke ol SO e ekl Sldloon o, L a0oeen. QEUT. ROTEY, S

=t ot S edprtal

Akan su modeli (oklarla diiz akig): Bu kategoride degerlendirilen 6gretmen aday:1 sayisi altidir. Bu kategoride
degerlendirilen modellere 6rnekler agagida sunulmustur.

062’ye ait ¢izim ve agiklama:

IS5 5 >0

CArimiriE Agikiayinae

043 e ait ¢izim ve agiklama:

Claming: acikiayinig

Yukarida yer alan ¢izim ve agiklamalar incelendiginde, Ogretmen adaylarinin iletken tel igerisinde
gordiiklerini yani akimi bir yonde hareket eden oklar seklinde ifade ettigi belirlenmistir. Bu kategoride yer alan tiim
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cizim ve agiklamalar incelendiginde, 6gretmen adaylarinin pili akim kaynagi olarak gordiigii, pilden ¢ikan akimin ise
bir yonde hareket ederek ampulii yaktig1 sonucuna ulasilmistir.

Enerji modeli: Bu kategoride degerlendirilen dgretmen adayi sayisi tigtiir. Bu kategoride degerlendirilen modellere
ornek asagida sunulmustur.

032’ye ait ¢izim ve agiklama:

— SRR l (lnmintl aghlayme
. : T G A e BESKM, f4
R » k — TN AT A6 G doha. oaca .m\;'.m‘\“ L0 MR
' — Qongul 0. I Payd S0 e 8] w(.;.ﬂn‘t‘: :
' " i pLR... 0. Y AWM. itedaduel., felle. e Jukd iy
{ v\ { \

Yukarida yer alan ¢izim incelendiginde 6gretmen adayinin, iletken telden enerji gegisini dalgali bir yap1 olarak
¢izdigi gorilmektedir. Benzer sekilde 0gretmen adayi, agiklamasinda pilin enerji kaynagi oldugunu, tellerin bu
enerjiyi ampule ilettigini, ampuliin 151k verdigini ve bu enerjinin tekrar ampulden geri gittigini ifade etmistir.

Mikro diizeyde degerlendirilen zihinsel modellere drnekler:
Arti eksi yiik modeli: Bu modele sahip olan 6gretmen aday1 sayisi 25°tir. Bu kategoride degerlendirilen modellere
ornekler asagida sunulmustur.

054’¢ ait ¢izim ve agiklama:

’S L B vl L gt T
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047’ye ait ¢izim ve agiklama:

Clnming agikiayine
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056’ya ait ¢izim ve agiklama:

Cizminizi agiklayiniz:

Bu kategoride degerlendirilen ¢izim ve agiklamalarda, 6gretmen adaylarinin arti ve eksi yiiklerin farkl
tellerde yer aldigini diislindiigii gozlenmistir. Bu kategoride degerlendirilen 6gretmen adaylarindan bazilari, yiiklerin
hareketi sonucu ampuliin 151k verdigini diigiinmektedir. Baz1 6gretmen adaylar ise, art1 ve eksi yiiklerin ampulde
karsilagtiktan sonra yer degistirdigini, ayn1 zamanda bu degisim sonucu agiga ¢ikan 1sinmanin 1s1ga doniistiigiinii
belirtmiglerdir.

Elektronlarin hareketi modeli: Bu modele sahip 0grenci sayist 26’dir. Bu kategoride degerlendirilen modellere

ornekler asagida sunulmustur.

O1’e ait ¢izim ve agiklama:

e e e ™~ £ Cloiminizl agiklayin
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027’ye ait ¢izim ve agiklama:
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O14’¢ ait ¢izim ve agiklama:

Cuiminizi agiklayini
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02’ye ait ¢izim ve agiklama:
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Bu kategoride degerlendirilen ¢izim ve agiklamalar incelendiginde bazi 6gretmen adaylarinin pilin arti
kutbundan c¢ikan elektronlarin pilin eksi kutbuna ulagsmasi ile yani elektronlarin hareketi ile ampuliin yandigi
diistincesinde olduklar1 gozlenmistir. Bu kategoride yer alan bazi 6gretmen adaylarinin ise pili akim kaynagi olarak
kabul ettigi, pilden ¢ikan akimin elektronlari hareket ettirdigi diisiincesinde oldugu belirlenmistir.

Sonug, Tartisma ve Oneriler

Calisgma kapsaminda Ogretmen adaylarindan, ampuliin 151k verdigi bir elektrik devresinde telin icerisinde
gordiiklerinin ¢izimini yapmalar1 ve g¢izimlerini agiklamalar1 istenmistir. Ogretmen adaylarimin gizimleri ve
aciklamalari incelendiginde makro ve mikro diizeyde modeller oldugu belirlenmistir. Makro diizeyde direng modeli ve
akan su modeli (oklarla diiz akis) en sik rastlanan modeller iken, mikro diizeyde ise elektronlarin hareketi ve art1 eksi
yilk modeli rastlanan modeller arasindadir. Makro diizey diren¢ modelinde Ogrencilerin ¢izimlerinde ve
aciklamalarinda diren¢ kavramindan bahsettikleri gozlenmistir. Makro diizey akan su modelinde ise Ogrenciler
cizimlerinde ve aciklamalarinda akim kavramindan bahsetmisler ancak bu akima neyin sebep oldugunu
aciklamamiglardir. Elde ettigimiz bu sonug¢ Yiriimezoglu ve Cokelez (2010) tarafindan gergeklestirilen ¢alisma
sonugclari ile uyumludur.

Mikro diizeyde art1 eksi yiik modeli ve elektronlarin hareketi modeli en sik rastlanan modeldir. Art1 eksi yiik
modelinde Ogretmen adaylari, iletken tel icerisinde arti yiiklerin bir telde, eksi yiiklerin bir telde oldugu
diisiincesindedirler. Bu durum hem gizimlerinde hem agiklamalarinda gdzlenmistir. Ogretmen adaylari, pozitif ve
negatif olmak {izere iki akim oldugunu, pozitif kutuptan gelen pozitif akim ile negatif kutuptan gelen negatif akimin
ampulde ¢akistigini diisiinmektedir. Bu modelin literatiirde yer alan ¢akigan akim modeli (Osborne, 1983), iki yonlii
akim modeli (Jabot & Henry, 2007) ve zit akim modeli (Borges & Gilbert, 1999) ile ortiistiigii sdylenebilir. Yapilan
caligmalarda  (Psillos, Koumaras, & Tiberghien, 1988; Shipstone, 1985) ¢akisan akim modelinin ilk6gretim
ogrencilerinde en sik karsilagilan model oldugu belirlenmistir. McDermott ve Shaffer (2000), ¢aligmalarinda ilkokul
Ogretmenlerinin de benzer kavramlara sahip oldugunu belirlemistir. Elde ettigimiz bu sonug literatiir ile uyumludur.

Mikro diizeyde karsilagilan bir diger model, elektronlarin hareketi modelidir. Bu modelde 6grenciler
aciklamalarinda, elektronlarin hareketinin akimi olusturdugu ve pilin akim kaynagi oldugu yoniinde ifadeler
kullanmiglardir. Bu sonug Cohen, Eylon ve Ganiel (1983), Kibble (1999), Borges ve Gilbert, (1999) ile Lee ve Law’in
(2001) calisma sonuglari ile uyumludur.

Bu sonuglardan hareket ile su 6nerilerde bulunulabilir:

Bu caligma sadece Fen Bilgisi 0gretmenligi birinci sinifta Ogrenim goren Ogretmen adaylar ile
gerceklestirilmis olup, calismanin diger siniflarda da tekrarlanmasi Onerilebilir. Ogretmen adaylarmin zihinsel
modellerinde gézlenen bu durum onlarin {iniversite oncesi egitim yasantilari ile iliskili olabilir. Zihinsel modeller
dinamik bir yapidadir ve yeni bilgiler eklendik¢e degisebilir. Sinif diizeyi ilerledik¢e 6gretmen adaylarinin bilgi,
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deneyim ve inanglarindaki degisimler de, sahip oldugu zihinsel modellerin degismesine neden olabilir. Caligma
Ogretmen adaylarinda var olan zihinsel modelleri belirlemeye yonelik gerceklestirilmis olup, benzer bir ¢alisma da
Ogretim Oncesi ve sonrasi zihinsel modeller incelenip, 6gretmen adaylarinin 6gretim Oncesi sahip oldugu zihinsel
modellerin 6gretim sonrasinda, bilimsel zihinsel modele dogru yer degistirip degistirmedigi belirlenebilir. Egitim
fakiiltelerinin bir gorevinin de bilimsel zihinsel modele sahip 6gretmen adayr yetistirmek oldugu unutulmamali,
Ogretmen adaylar1 Ogrenimleri boyunca dersler kapsaminda zihinsel modeller konusunda bilgilendirilmeli ve
Ogrencilerde var olan bu modellerin belirlenmesine yonelik izlenecek yollar1 bilen bireyler olarak mesleklerine
hazirlanmalidir.
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Extended Summary

Introduction

The subject of electricity is one of the central subjects included in the curricula of all grades beginning in the 3" grade.
Although it is a subject studied in all levels from the elementary school to university, it is really a very difficult subject
for students to understand. Science educators’ common view is that the basic concepts of electricity should be
included in the elementary and secondary school education. The basic electricity and particularly the relationship
between battery and light bulb must be taught commonly in elementary and secondary schools (Jabot & Henry, 2007).
It was determined in the research studies carried out that the points that students have difficulty with basic electricity
are lack of adaptation of the forma concepts to electric circuits, lack of use and interpretation of formal presentations
about electric circuits and lack of quality of discussions about the structure of electric circuits (McDermott & Scaffer,
1992).Teachers must design and develop innovative research based learning environments in order to eliminate these
problems and to facilitate their students to develop scientific cognitive models about electricity (Jabot & Henry, 2007).
It is also important that teachers should be informed about the students’ cognitive models because whether or not an
effective teaching is carried out, students learn as far as they give meaning to the information they learn in their minds
(Bodner, 1990). Thus, teachers must determine what their students know, design their teaching considering this, and
also they must help students to change and enrich their unscientific pre-understanding (Jing-Wen, 2016). Moreover,
according to Kurnaz (2007) and Kurnaz, Saglam and Arslan (2009; 2010), the deficiencies in students’ learning result
from the learning environments. The pedagogical knowledge and individual competences of teachers are quite
important for creating an effective and efficient teaching and learning environments (Huyugiizel Cavas & Cavas,
2016). Considering that pre-service teachers will design learning environments, this study aims at exploring their
content knowledge competencies for “electrical conductivity in metals”. Moreover, it should not be forgotten that
whether or not teachers’ cognitive models are scientific are important as teachers teach as they have been taught learn
(Hestenes, 1996).

Considering all these, training of pre-service teachers who will work in the field in the future becomes very
important. Therefore, the purpose of the study is to investigate the first year pre-service teachers’ models in their
minds about electrical conductivity in metals.

Method
This study was a descriptive study and it was carried out with case study. The data obtained were evaluated via
frequency analysis.

The study group consisted of 66 first year pre-service teachers studying in the Department of Science
Education in a state university located in Aegean Region, Turkey. The reason for choosing the first year students in
the Department of Science Education as the population of the study was that the students were in their first year of
studies and also they were going to study the topics of electricity within the content of Physics Il course.

The data collection tool developed by Kibble (1999) was used to identify pre-service teachers’ cognitive
models about “electrical conductivity in metals”. There are two questions in the data collection tool. Within the
context of this study, the findings obtained from the second question only were included. These questions and their
similar were used in other research articles and detailed data were obtained (De Posada, 1997; Guiseppe & Marisa,
2011). The test was translated into Turkish by the researcher and then it was piloted with the 2™ year students (20
students) studying science education at the same university. After checking whether or not there were any
misinterpretations or misunderstanding resulting from the translation or the expressions, the main implementation was
carried out in the spring term of 2016-2017 academic year. The research studies in the literature yielded that the
models students constructed about the conductivity of electric current differed from one another. Yiirlimezoglu ve
Cokelez (2010) discussed students’ cognitive models at micro and macro levels in their studies and De Posada (1997)
and Kibble (1999) covered the cognitive models under four diagrams. When the students’ responses to the data
collection tool and their drawings were investigated, it was revealed that an evaluation at macro and micro levels were
more appropriate.
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Discussion and Conclusion

When the pre-service teachers’ drawings and explanations were examined, it was determined that there were models
both at micro and macro levels. While the most frequent models at macro level are resistance model and outflow
model (linear flow chart), the most common models at micro level are the movement of electrons and positive and
negative charge model. It was observed in macro level resistance model that students mentioned the concept of
resistance with their drawings and explanations. Students addressed the concept of current in macro level outflow
model but they could not explain what caused the current. Positive (plus) and negative (minus) charge models and the
movement of electron models were most commonly encountered models. Pre-service teachers thought that the positive
charges in a conducting wire are at one end of the wire and the negative charges at other in the positive and negative
charges. This case was observed both in their drawings and explanations. Pre-service teachers think that there are two
currents, positive and negative and the positive current from the positive pole and the negative current from the
negative pole collide with each other in a light bulb. Another model at micro level is the movement of electrons. The
students in this model used such expressions like that: the movement of the electrons created current and the battery
was the source of current.

This research study was carried out with the first year pre-service teachers studying science education and it is
suggested that the study is replicated with other grades. This situation observed with the pre-service teachers’
cognitive models might be due to their education life before the university. Cognitive models have a dynamic structure
and they can change when new knowledge is added. As the class level increases, the change in pre-service teachers’
knowledge, experiences, and beliefs can cause their cognitive models to change. The study was conducted to
determine the pre-service teachers’ existing cognitive models. In a similar study, the cognitive models before and after
the instruction could be explored and it can be determined that whether or not pre-service teachers’ cognitive models
before the instruction change towards scientific cognitive model after the instruction. It should not be forgotten that
the mission of education faculties are to train pre-service teachers who have scientific cognitive models. Moreover, the
pre-service teachers should be informed about cognitive models throughout their education and they must be prepared
for their future careers as individuals who know the ways to identify these existing models within the students.
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Abstract

Article Info

Rapid developments in technology around the globe brought people closer which
promoted English as a common language and created a need for adaptation to the
requirements of the new world. However, affective factors, along with many others, seem
to hinder the efforts to learn and speak a new language. Anxiety, as one of these affective
factors, has an important role in the language learning process. Most of the research on
language learning anxiety investigated language learners; however, prospective teachers’
speaking anxiety is rarely studied. Thus, the present study aims to investigate speaking
anxiety levels of prospective ELT teachers at a state university in Turkey. Designed as a
sequential mixed method research, both quantitative and qualitative data were collected
from freshmen and senior prospective teachers. The quantitative data was collected via a
questionnaire from 117 participants, 10 of which were interviewed afterwards. Dual and
multiple comparisons were made to analyse the numerical data. The qualitative data was
analysed via content analysis. The results showed that prospective ELT teachers had a
moderate level of speaking anxiety, freshmen having higher level of anxiety. There were
significant differences between female and male prospective teachers as well as the type
of high schools’ prospective teachers graduated from. It was also found that proficiency
levels had a significant effect on the level of speaking anxiety and there was a negative
correlation between them. The interview results revealed the causes of speaking anxiety
from the perspective of prospective teachers. The study has implications for teacher
trainers and trainees, not only to help prospective teachers to reduce their speaking anxiety
but also to enable them develop awareness regarding the causes of anxiety to help their
future students.
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Birinci ve Dordiincii Siif Ingilizce Ogretmen Adaylarinin Konusma Kaygisi

Oz

Makale Bilgisi

Teknoloji alanindaki hizli gelismeler diinyanin her tarafindan insanlar1 birbirine daha da
yaklastirdi. Bu yakinlasma Ingilizce’yi ortak bir dil olmaya terfi ettirdi ve yeni diinyanin
gereklerine uyum saglama ihtiyacin1 dogurdu. Ancak, bircok faktoriin yani sira duyussal
faktorler yeni bir dil 6grenmenin ve konusmanin Oniinde engel teskil etmektedir. Bu
duyussal faktorlerden bir olan kayginin dil 6grenim siirecinde ©6nemli bir rolii
bulunmaktadir. Dil 6grenme kaygisi iizerine yapilan arastirmalarin ¢ogu dil 6grencilerini
ele almaktadir; fakat Ingilizce 6gretmen adaylarmin konusma kaygisi nadiren olarak
caligtlmistir. Bu yiizden, bu ¢alisma Tiirkiye’de bir devlet {iniversitesinde 6grenim géren
Ingilizce 6gretmen adaylarimin kaygi seviyelerini arastirmay1 hedeflemektedir. Sirali
karma-yontem olarak desenlenen aragtirmada nitel ve nicel veriler birinci ve dordiincii
siif 6gretmen adaylarindan toplanmustir. Nicel veriler 117 katilimcidan bir anket yoluyla
toplanmis daha sonra bunlarin igerisinden 10 kisi ile karsilikli gbriisme yoluyla nitel
veriler elde edilmistir. Sayisal veriyi analiz ederken ikili ve ¢oklu karsilastirmalardan
yararlanilmistir. Nitel veriler ise icerik analizi ile analiz edilmistir. Bulgular Ingilizce
O0gretmen adaylarinin konusma kaygisinin orta seviyede oldugunu ama birinci sinif
ogrencilerinin kaygi seviyesinin dordiincii siniflardan daha yiiksek oldugunu gostermistir.
Cinsiyete ve mezun olunan lise tipine gore dgretmen adaylar arasinda istatistiksel farklar
bulunmustur. Dil yeterlilik seviyelerinin de konusma kaygisi {izerinde istatistiksel olarak
onemli bir etkisi oldugu ve dil yeterlik seviyesi azaldik¢a konusma kaygisinin arttig
goriilmiistiir. Goriisme sonuglari  &gretmen adaylarinin  bakis agisindan konusma
kaygisinin nedenlerini ortaya koymaktadir. Bu caligmanin sonuglar1 sadece 6gretmen
yetistiriciler i¢in dgretmen adaylarinin konusma kaygilarimi azaltmalarina yardim etmek
icin degil ayn1 zamanda 6gretmen adaylarinin konu ile ilgili farkindalik gelistirip ilerideki
ogrencilerine yardim edebilmeleri agisindan da 6nem tagimaktadir.
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Introduction
With rapidly changing and developing technology, people all around the world have an opportunity to get in contact
with each other to make friends, to do business, to join international competitions etc. regardless of where they live.

These changes have necessitated a common language for all people. There is an undeniable fact that in the
past century, English as a lingua-franca has taken over this important task. One cannot even travel far nowadays
without knowing English (Northrup, 2013). So, it has become an obligation to know English well to adapt to the
globalization of the world, which has been turned to an inevitable “global village” (McLuhan, 1967) with internet and
information technologies (Kdksal, 2000).

With globalization, people feel an obligation to learn English and master it, and countries are also aware of
this fact (Rohmah, 2005). That is why, the age of learning English was lowered to primary school and even to
kindergarten. However, learning a language is not about only knowing the structural rules but the ability to speak
(Taysi, 2015). The crucial point for learners has been to be able to speak language proficiently, but this time some
affective factors like motivation, intelligence, attitude, anxiety, aptitude etc. seem to play a role on language learning
negatively or positively (Senemoglu, 2004 as cited in Bas, 2013). Anxiety, as one these factors, has been of great
concern to many researchers (Giirsoy & Akin, 2013; Horwitz, Horwitz & Cope, 1986; Hu & Wang, 2013; Maclntyre
& Gardner, 1994; Oztiirk & Giirbiiz, 2014; Waérde, 1998; Young, 1990) as both high and low anxiety might have a
negative effect on learning (Bas, 2013).

According to Horwitz et al. (1986), “Anxiety is the subjective feeling of tension, apprehension, nervousness,
and worry associated with and arousal of the autonomic nervous system” (p.125). On the other hand, language
anxiety, which is a complicated phenomenon with its various dimensions (Young, 1990), is a kind of fear or worry
appeared when a learner is expected to show performance in the target language (Hu & Wang, 2013). Thus Horwitz et
al. (1986) state that, “language anxiety is a distinct complex of self-perceptions, beliefs, feelings, and behaviours
related to classroom language learning arising from the uniqueness of the language learning process.” (p.128).

There has been a plethora of research about foreign language anxiety from different point of views. Most of
them have shown that there is a negative impact of anxiety on spoken performance and also achievement (Aida, 1994;
Phillips, 1992; Saito & Samimy, 1996; Woodrow 2006). On the other hand, as mentioned by Krashen (1982) in the
affective filter hypothesis, anxiety might have helpful and harmful effects on learning process (Hu & Wang, 2013).
Helpful anxiety can make students have responsibility to learn and to get high grades, but harmful anxiety is the one
mentioned more frequently because it results in low motivation, poor language performance, unfavourable attitudes
etc. (Hu & Wang, 2013). In their study with 948 students in Korea, Park and French (2013) found that female students
have relatively higher anxiety. However, this study also revealed, that students with high anxiety got higher grades
than the students with low anxiety. A similar result was also found in Bailey’s study (1983), suggesting that anxiety is
one of the most important keys to success.

In terms of four skills, speaking skill is influenced most by anxiety (Wilson, 2006). Young (1991) explained
speaking anxiety as fear over spoken language usage in front of others. In studies focusing on speaking anxiety,
gender differences have been one of the most researched issues. In these research studies, different results have been
found. Aida (1994), Cubukgu (2008), and Luo (2014) reached that there is no significant difference between two
genders in terms of language anxiety. On the other hand, Huang (2004), Tercan and Dikilitag (2015), Cagatay (2015)
and Gerencheal (2016) found that female students’ anxiety level is higher than male students because female students
are more grade-conscious.

The effect of anxiety on proficiency of students is another concern for researchers. As one of these
researchers, Liu (2006) found out that less proficient students are more likely to feel anxious while speaking in the
classroom, whereas more proficient students do not feel nervous during speaking. Similarly, Woodrow (2006) and
Chiang (2012) found negative correlation between proficiency and anxiety level in their studies. Djigunovic (2006)
conducted a study about the effects of language anxiety on language learning process. Participants were EFL students
at a university in Croatia. According to his findings, the students with higher language anxiety are more likely to make
pauses while speaking and they could not produce long speech. On the other hand, students with low anxiety level can
utter their sentences more fluently. Tercan and Dikilitas (2015) conducted a study with 159 Turkish students to find an
answer to the same question. They found significant differences in proficiency levels. In contrast, Balemir (2009)
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conducted a study with 234 students to reveal the relationship between anxiety level and proficiency level; however,
the researcher could not find any significant effects of speaking anxiety on the proficiency level.

As far as the above mentioned studies revealed, there could be a lot of reasons to increase anxiety level. Aydin
(2001) classified the causes of speaking anxiety into four groups: personal reasons, the teachers’ manner in the
classroom, learners’ beliefs, and testing and teaching procedures. In the lights of research by Oztiirk and Giirbiiz
(2014), it can be said language classes today require students to be more active by demonstrating oral performance in
front of the class, making presentations and also involving in discussions with their peers, which may create or
increase anxiety. Young (1991) stated that speaking in front of other students is cited as the most anxiety-provoking
factor in the classroom. From the perspective of students, speaking anxiety is a result of some causes like lack of
vocabulary, fear of mispronunciation, grammatical perfectionism, as well as negative evaluation and
incomprehensibility by others (Oztiirk & Giirbiiz, 2014). Also, interlanguage grammar (Mahmoodzadeh, 2012), the
interaction between students and teachers (Al-Saraj, 2014) can also have an important effect on students’ level of
anxiety. According to Kitano (2001), students’ anxiety levels were positively interrelated with their fear of negative
evaluation by others, and underestimated ability in the target language. In his study with 234 students, Balemir (2009)
found that the major anxiety increasing factors were testing procedures, the fear of negative evaluation, and other
personal reasons.

Kapikiran, Ivrendi and Adak (2006) stated that anxiety is one of the variables that has been studied for a long
time and is still an important one for researchers to investigate. However, most of the anxiety research focused on the
language learners yet, prospective ELT teachers’ speaking anxiety is rarely studied (Tim & Kunt, 2013; Mede &
Karairmak, 2017). Although a few, there are some research studies investigating pre-service teachers’ anxiety. In one
research conducted by Hammad and Ghali (2015) with 279 participants, prospective teachers were found very
anxious. According to their results, anxiety was triggered by factors such as teachers’ improper procedures, students’
incapability to use only English in English courses, fear of negative evaluation, and error correction by teachers. In the
Turkish context, Tiim and Kunt (2013) carried out a study to investigate prospective teachers’ speaking anxiety. The
findings indicated that speaking anxiety have negative effects on two important areas as: (1) the implementation of
grammar rules, and (2) application of speaking skills. In addition, Mede and Karairmak (2017) identified a strong
positive correlation between classroom anxiety and speaking anxiety of prospective teachers.

When considering both sides of the medal, both as learners and teacher candidates, investigation of
prospective ELT teachers speaking anxiety is important so as to shed some light on the phenomenon. After all, the
present study aims at investigating the speaking anxiety levels of freshmen and senior ELT prospective teachers in
Turkey by focusing on the effects of various variables.

Method
Designed as a sequential mixed-method research, the study gathered both quantitative and qualitative data to find
answers to the following research questions;
1. What is the speaking anxiety level of freshmen and senior prospective ELT teachers? Is there a difference
between the two?
2. Do such factors such as gender, educational background make a difference on their speaking anxiety level?
3. Is there any correlation between proficiency level and speaking anxiety level of the participants? If yes,
how?
a. How does speaking anxiety correlate with provoking factors such as fear of interaction, lack of
confidence, fear caused by language proficiency, and error correction and fear of negative perception
of people around?
4. What are the factors causing speaking anxiety from the perspective of prospective teachers?

Participants

This study was carried out with 117 ELT prospective teachers who were either freshmen (57%) or seniors (43%) at a
state university in Bursa, Turkey. Quantitative data was collected from male (37%) and female (63%) prospective
teachers, selected via cluster random sampling. Ages of the participants varied from 18 to 22. Participants were also
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asked to self-report their proficiency exam scores that they took upon enrolling the university (for freshmen) or to go
on an Erasmus+ study (seniors). Both exams, required the same proficiency level and are prepared and conducted by
the School of Foreign Languages of the same state university.

Data Collection Tools and Procedure

Designed as a sequential mixed method research, in this study two kinds of data collection tools were employed. A
modified version of “Foreign Language Classroom Anxiety Scale” (FLCAS) (Horwitz et al., 1986), by Melouah
(2013) was used to collect quantitative data. Additionally, to help prospective teachers to identify the causes of their
speaking anxiety; five items (6, 11, 16, 19, and 24) were added to the Melouah’s (2013) scale. The instrument was
prepared as a five-point Likert Scale with responses changing from strongly disagree (SD) to strongly agree (SA). The
final version of the instrument had 27 items which were divided into four groups to identify anxiety provoking causes.
These groups are: lack of self-confidence (1, 2, 5, 7, 14, 15, and 21), fear of interaction (3, 12, 13, 22, and 26),
language proficiency (4, 6, 10, 11, 16, 19, and 24), error correction and fear of negative perception (fear of audience)
(8, 17, and 25). Five experts evaluated the instrument for content validity. The questionnaire was piloted on 32
prospective teachers who were not involved in the main study. The reliability coefficient of the pilot study was found
to be .89, indicating a good internal consistency.

As a first step, the questionnaire was applied to both groups (freshmen and seniors) of prospective teachers.
Freshmen completed the questionnaire in the classroom, whereas, seniors answered it on an online platform due to
their tight schedule including department classes, internship, and private courses etc. The reliability of the main study
was found to be .94. Next, interviews were conducted on online video calls via Skype, due to location and time-wise
constraints, with 10 participants responding the questionnaire. The interviewees were chosen among the participants
having higher speaking anxiety via non-random purposeful sampling method. In this process, participants were asked
3 questions regarding the causes of their anxiety (Do you think you feel anxious while speaking in English?; If yes,
what is the reason of your anxiety?: You or your environment; What are the anxiety provoking factors for you?). Each
interview took 5-8 minutes based on the responses of prospective teachers. The interview calls were video-recorded
from the Skype screen, and then content analysed.

Data Analysis

The quantitative data was analysed by using SPSS 23. Nonparametric tests were employed for analysis as the data
were not normally distributed according to the normality tests. Items 2, 5, 13, 15, 20, 21, and 27 were reverse items,
thus they were reverse-coded during analysis. The items with means above 3.5 were considered to indicate anxiety on
those issues. However, if the mean was between 2.5 and 3.5 the anxiety level was considered to be moderate. The
means below 2.5 showed low level of anxiety. Mann-Whitney U test was used for dual comparisons and Kruskall-
Wallis test was used for multiple comparisons. Spearman’s rank correlation was employed to find any possible
relationship between speaking anxiety and other factors. The content of the interviews were analysed by noting
repetitive expressions in the data and coding them.

FINDINGS
To identify the speaking anxiety level of freshmen and senior prospective ELT teachers (Research Question 1(RQ1))
descriptive statistics were used. The overall mean of the instrument was found to be 2.71, indicating a moderate level
of speaking anxiety. Table 1 shows the results of the frequency analysis of the questionnaire and the means for each
item.

According to the results of the data, some items (2, 6, 7, 9, 11, 15, 16, 18, 19, 20, 22, 24, and 26) revealed
moderate level of means indicating that the prospective teachers were dubious regarding these issues. Accordingly,
some of the prospective teachers (44.4 %) feel anxious due to the fear of making mistakes while speaking (ltem 1).
Some prospective teachers (47.8%) were found that they feel nervous because they cannot be sure of their vocabulary
(Item 6). On the other hand, some of them (36.8%) found themselves thinking about things that have nothing to do
with the lesson (Item 7). 38.4% of the participants stated that they panic when they have to speak without preparation;
and also they are afraid of making grammatical mistakes while speaking. According to the result of item 16, the
participants have also fear of making mistakes in the syntax of sentences (44.4%). Prospective teachers get excited
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when their names are called (43.6%) (Item 18). They do not enjoy speaking without preparation. As items 19 and 24
displayed, 41.4% of the participants are scared of mispronouncing the words. 45.3% of them feel pressure when
preparing for the speaking lesson (Item 20). When compared to other lessons, almost half of the prospective teachers
feel more tense and nervous in the speaking lessons according to results of item 22 (48.8%). As a last anxiety-
provoking situation in the scale, they feel more anxious when they have to reply questions of teachers in English (Item
26).

Table 1. Prospective teachers’ level of the speaking anxiety

Items Disagree  Undecided  Agree M
% % %

1. I never feel quite sure of myself when | speak in the speaking 49.6 18.8 31.6 2.67
lesson.
2. 1 worry about making mistakes in the speaking lesson.* 38.5 17.1 44.4 3.03
3. I tremble when | know that | am going to be called on in the 55.5 15.4 29.1 2.48
speaking lesson.
4. It frightens me when I don’t understand what the teacher says in 53 111 35.9 2.60
the speaking lesson.
5. It bothers me at all to take more English speaking lessons per 76 12 12 1.86
week.*
6. | feel nervous while speaking because | cannot be sure of my 26.7 154 47.8 3.12
vocabulary.
7. During the speaking class, | find myself thinking about things that 37.6 25.6 36.8 2.96
have nothing to do with the course.
8. | always feel that other prospective teachers speak the English 52.1 16.2 31.7 2.65
language better than | do.
9. | start to panic when I have to speak without preparation in 38.4 13.7 47.9 3.06
English.
10. In the speaking lesson, | can get so nervous that | forget things I 62.4 154 22.2 2.31
know.
11. I am very afraid of making grammatical mistakes while speaking. 38.4 9.4 52.1 3.10
12. It embarrasses me to volunteer for answers in my speaking 495 17.1 33.3 2.67
lesson.
13. | feel nervous while speaking English with native speakers.* 54.7 14.5 30.7 2.58
14. | often feel like not going to the speaking lesson. 59 13.7 27.4 2.47
15. | do not feel confident when I speak in the speaking lesson. * 44.4 28.2 27.4 2.72
16. It makes me worried put the words into wrong places in a 42.8 12.8 44.4 2.99
sentence while speaking.
17. I am afraid my English teacher is ready to correct every mistake | 65.8 145 19.7 2.33
make while speaking.
18. I can feel my heart pounding when | am going to be called on in 444 12 43.6 2.93
the speaking lesson.
19. It makes me nervous to pronounce words incorrectly while 42.5 145 47 3.05
speaking English.
20. | feel pressure to prepare very well to my speaking lesson.* 385 16.2 45.3 3.13
21. | cannot feel self-confident about speaking English in front of 44.7 20.5 24.8 2.59
other prospective teachers.*
22. | feel more tense and nervous in the speaking lesson than in my 40.1 11.1 48.8 3.11
other classes.
23. 1 get nervous and confused when I speak English in speaking 51.9 13.7 32.4 2.58
lessons.
24. 1 am afraid of making pronunciation mistake while speaking 47 17.1 35.9 2.74
English.
25. | am afraid the other prospective teachers will laugh at me when I 77 111 11.9 2.03
speak English.
26. | feel nervous in the speaking lessons when the teacher asks me 47.1 15.4 37.6 2.82
questions and | must reply.
27. 1 do not feel confident during speaking lesson.* 50.4 14.5 35 2.69

*These items were positively stated in the original instrument. For analysis they were reversed. Thus the reversed
meanings are stated in the table.
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The relationship between grade and speaking anxiety

The second part of the first research question inquired about a possible relationship between freshmen and senior
prospective teachers. Mann-Whitney U test was used for the comparison of two groups. According to the results, there
were statistically significant differences between freshmen and seniors’ speaking anxiety level in thirteen items (Table

2).

Table 2. Speaking anxiety of freshmen and seniors

Items Grade N Mean Rank p

1. I never feel quite sure of myself when | am speaking in Freshmen 66 65.13 023
the speaking lesson. Seniors 51 51.07 '

. . . . - Freshmen 66 64.59
2. 1 worry about making mistakes in the speaking lesson. Seniors 51 5176 .036
3. I tremble when | know that | am going to be called onin  Freshmen 66 65.17 021
the speaking lesson. Seniors 51 51.01 '
4. 1t frightens me when I don’t understand what the teacher ~ Freshmen 66 64.91
. So . . 027
is saying in the speaking lesson. Seniors 51 51.35
6. | feel nervous while speaking because | cannot be sure of ~ Freshmen 66 66.15 007
my vocabulary. Seniors 51 49.75 '
8. | always feel that the other prospective teachers speak Freshmen 66 64.82 030
the English language better than | do. Seniors 51 51.47 '
10. In the speaking lesson, | can get so nervous that | forget  Freshmen 66 69.67 000
things 1 know. Seniors 51 45.19 '
12. It embarrasses me to volunteer answers in my speaking ~ Freshmen 66 65.38 018
lesson. Seniors 51 50.75 '
15. 1 do not feel confident when | speak in the speaking Freshmen 66 64.38 044
lesson.* Seniors 51 52.02 '
16. 1t makes me worried put the words into wrong placesin ~ Freshmen 66 67.74 030
a sentence while speaking. Seniors 51 51.57 '
18. I can feel my heart pounding when | am going to be Freshmen 66 54.80 011
called on in the speaking lesson. Seniors 51 50.21 '
20. | feel pressure to prepare very well to the speaking Freshmen 66 62.40 019
lesson.* Seniors 51 54.60 '
25. | am afraid the other prospective teachers will laugh at Freshmen 66 65.30 015
me when | speak English. Seniors 51 50.85 '

*The items were reversed into negative meaning to be interpreted more easily.
According to the results, it can be said that freshmen have higher speaking anxiety than seniors (U= 1254.5, p=.021).

Speaking Anxiety and Gender

The second research question aimed to identify the effects of certain factors such as gender and high school that
participants graduated from, on anxiety level. Mann-Whitney U test was used to find out whether there was a gender
difference on anxiety level.

Table 3. The relationship between speaking anxiety and gender

Items Gender N  Mean Rank p
9. | start to panic when | have to speak without preparation in Male 43 48.49 008
English. Female 74 65.11 '
13. I would be nervous while speaking English with native Male 43 48.69 010
speakers.* Female 74 64.69 '
18. | can feel my heart pounding when | am going to be called Male 43 49.98 024
on in the speaking lesson. Female 74 64.24 '
21. | cannot feel self-confident about speaking English in front Male 43 51.06 045
of other prospective teachers.* Female 74 63.61 '

*The items were reversed into negative meaning to be interpreted more easily.

Table 3 indicates that in 4 items (9, 13, 18, and 21) female prospective teachers feel more anxious than male
prospective teachers in four conditions: speaking without preparation; speaking with native speakers; speaking when
their names are called; and speaking in front of other prospective teachers. (U= 1185.8, p= 0.021)
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The relationship between speaking anxiety and school type

In order to find if the type of the high school that the prospective teachers graduated made a statistically significant
difference on their level of speaking anxiety, Kruskall-Wallis test was used. Four high schools (Anatolian Teacher
Training High School, Anatolian High School, Science High School, and Technical High School) were compared, but
significant differences were found only between two high schools, Anatolian Teacher Training High School (ATTH)
and Anatolian High School (AH), on two items (Table 4).

Table 4. Speaking anxiety level of prospective teachers graduated from ATTH and AH

Items High school N Mean Rank p
6. | feel nervous while speaking because | cannot be sure of ATTH 32 41.73 005
my vocabulary. AH 76 59.88 ‘
10. In the speaking lesson, | can get so nervous that | forget ATTH 32 45.09 035
things | know. AH 76 58.46 '

As seen, prospective teachers who graduated from Anatolian High Schools feel more anxious (x3(2) =7726,
p=.02). According to their answers, prospective teachers from AH feel more nervous because they could not be sure
of their vocabulary (MR=59.88), and their nervousness cause them to forget things they know (MR= 58.46).

Correlations between proficiency level and anxiety provoking factors

In order to answer 3" RQ, Spearman’s correlation coefficient was calculated to see whether participants’ proficiency
levels were linked to their overall speaking anxiety levels. Anxiety provoking factors were also correlated with
proficiency level.

Table 5. Correlations between proficiency level and anxiety provoking factors

Fear Error
Proficiency Fear of Lack of caused by Correction Ove_rall
: - [Fear of anxiety
Level Interaction Confidence  Language .
= Negative level
Proficiency .
Perception
Proficiency Correlation
Level Coefficient -24 -27 -38 ~42 ~35
Fear of Correlation
Interaction Coefficient 79 71 61 -89
Lack of Correlation
Confidence Coefficient 14 .54 92
Fear caused .
Correlation
by an_guage Coefficient 69 90
Proficiency
Error
Correction .
Correlation
/ Fear_of Coefficient 12
Negative
Perception

Note: All correlations are significant at p< .01. (Two-tailed)

As can be seen in Table 5, all of the correlations are statistically significant, indicating that all of the factors
and also overall anxiety level are correlated with proficiency level. According to the results, proficiency level is
negatively correlated with the overall speaking anxiety level (rs= -.35, p<.01). It means that the more proficient the
prospective teacher is, the less anxious s/he feels. On the other hand, other factors are also correlated with each other.
They were found to correlate positively. Overall speaking anxiety is seen to have a strong correlation with (rs= .89,
p<.01) fear of interaction which suggests that as they fear to interact, they experience more and higher anxiety.
Besides, lack of confidence correlates strongly and positively (rs= .92, p<.01) with overall anxiety. Similarly, fear
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caused by language proficiency was found to have a positive and strong correlation (rs= .90, p<.01) with overall
speaking anxiety which clearly shows the role played by language proficiency on speaking anxiety.

Causes of speaking anxiety from the perspective of prospective teachers

The fourth RQ aimed to find probable reasons causing speaking anxiety. To do this, items in the scale were
categorized by researchers according to what they refer to. Thus, sources of anxiety were brought together in four
groups as reported in Table 6.

Table 6. Factors correlating negatively with speaking anxiety

Source of speaking anxiety No. Items Agreement (%) M
Lack of self-confidence 1,2,5,7,14, 15,21, 23, 27 29 2.73
Fear of interaction 3,12, 13, 22, 26 36.1 2.62
Language Proficiency 4,6, 10, 11, 16, 19, 24 43.6 2.84
Error correction and the fear of
negative perception (fear of 8,17,25 21.7 2.34

audience)

According to the results, the prospective teachers’ speaking anxiety was at a moderate level, still, it can be
said that the most anxiety provoking category was language proficiency (M=2.84). In detail, the participants are
worried about making grammatical (M= 3.10) and syntactical mistakes (M= 2.99), and not to be able to find right
words while speaking (M= 3.12). Also, pronunciation is an anxiety provoking factor for prospective teachers (M=
3.05). However, these anxiety levels are at a moderate level.

The relationships between anxiety provoking factors and other variables like grade, gender, or high school
were also analysed. According to the results there are no statistically significant differences between genders, and also
type of high schools, but it was seen that there was a statistically significant difference between grade levels and three
of the anxiety provoking factors (Table 7).

Table 7. The relationship between grade and anxiety provoking factors

Source of speaking anxiety Grade N Mean Rank p
Lack of self-confidence ngsnhig]rin g? giig .033
Language Proficiency ngsnhiomrin gfls gg;g .005
Error correction and the fear of perception Féisnrzomrin 2(15 gg%g .009

According to Table 7, freshmen get more anxious than seniors in terms of self- confidence (MR= 64.86), they
were also more worried and confused about language proficiency (MR= 66.74) and error correction/the fear of
negative perception (MR= 66.15).

To support and enrich what was found through the quantitative data, the prospective teachers were also
interviewed online. They stated various causes of their anxiety. Half of the prospective teachers (5 of 10) complained
about the Turkish education system because they were not given any speaking or listening courses in their previous
education until university. Especially, interviewee 3 (I13) said that “I had language education which focused on
learning grammatical rules and memorising more English words, but no one tried to teach us how to use these words
in contexts.”. 17 claimed that Turkish education system did not teach students how to express themselves in the target
language. 12 said that “We will suffer from speaking anxiety as long as we are taught language only for exams”.

On the other hand, 9 of 10 prospective teachers who were interviewed mentioned that they care about
perceptions of people around them. For example I1 said, “Sometimes | would like to say something, but | feel that
other prospective teachers will find it weird or wrong” or 13 said that “I think that students who are better than me
can make fun of me when I start to speak”. 14 claimed that “I am afraid that the instructor will look down on me by
saying ‘he was enrolled at a university but could not speak’ this makes me anxious”. Besides, a few prospective
teachers (2 of 10) are worried about making eye contact with their friends or instructors. One of them said that “our
instructors always suggest us to make eye contact with our audience while speaking, but when | make eye contact with
someone, his/her condemnatory looks makes me distracted and anxious because | forget the things | know then ™.
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The other important factor mentioned frequently was fear of making mistakes. 8 of 10 prospective teachers
stated that fear of making mistakes while speaking makes them anxious. So they don’t want to speak. Most of these
mistakes were about vocabulary, pronunciation and also grammatical issues. For instance, “I hesitate to speak English
because 7 cannot be sure of my vocabulary and pronunciation, also sometimes grammar” (16) or “I prefer to avoid
speaking in English because | do not trust my pronunciation and vocabulary” (110). As it is seen in these examples,
most of them are afraid of making mistakes in pronunciation or choosing word or grammatical rules. These factors
were also given places in the scale. The items (items 6, 10 and 19) about these factors had higher means when
compared to the most of the items in the scale.

It was found that prospective teachers feel anxious because of lack of confidence too. They (3 of 10) said that
“sometimes I feel I do not believe in myself to speak” (12), 110 stated that “/ am mostly afraid that our instructor might
ask me a question and I would have to speak in English.”. The last factor was mentioned by four prospective teachers,
which is related to lack of practice. According to most of them, in Turkey students could not find a chance to practice
target language so they feel worried and confused when they have to speak in English in front of other students in the
classroom. 19 said that “In Turkey, speaking-focused language education is not given, and also people, including me,
are not enthusiastic to compensate this deficiency on their own, unfortunately.” There was also an interesting answer
pointing out the limited practice they have “I do not know how my voice would sound while speaking English. I do not
hear it often.” (110).

Discussion and Conclusion
In the Turkish context, one of the major concerns regarding foreign language education is the learners’ limited ability
to interact in the target language. Although there are several reasons for this concern, the consequence of this problem
creates a ‘chicken or egg’ dilemma, as whatever the reason is, the outcome of the problem causes anxiety in language
learners. The present research aimed to find answers to questions related with the prospective ELT teachers’ speaking
anxiety.

The answer to the first RQ showed that the overall speaking anxiety level of prospective ELT teachers was at
a moderate level. This result is similar with the findings of Balemir (2009) in the same context, suggesting that
although the participants experience a certain degree of anxiety, there are some issues such as ‘fear of making
mistakes’ that seem to provoke anxiety more than the others. On the other hand, in their study, Hammad and Ghali
(2015) found prospective teachers to be very anxious. The difference in the results might be due to educational context
in these two countries, instruments used in data collection, educational background as well as the self-perceptions of
participants in both studies.

The results for the second RQ showed significant differences between freshmen and seniors in terms of
foreign language speaking anxiety. As claimed by some participants in the interview, considering the fact that the
prospective teachers graduate from high schools with limited or lack of practice in oral skill and with inadequate
ability to communicate in L2, the first year at the university, during which all the courses require L2 production, might
increase their anxiety levels. The level of speaking anxiety seems to get lower as the participants get more practice
throughout their university education.

With regard to the gender differences, in line with the previous research (Cagatay 2015; Gerencheal, 2016;
Huang, 2004; Park & French, 2013; Sener, 2015; Tercan & Dikilitas, 2015) females are found to experience anxiety
more than males in some of the items (9, 13, 18, 21) as displayed in Table 3. On the other hand, as these differences
cannot be generalized to the whole questionnaire, the areas of such differences should be projected on carefully.
Considering the present research, for females speaking in the presence of others or with native speakers seems to
increase anxiety more than these factors affect males. A possible answer to the situation might lie under the fact that in
traditional and patriarchal societies like Turkey, females are restrained more than males in social conventions, which
might also reflect to L2 speaking and thus, result in anxiety.

When the speaking anxiety level and the type of high school prospective teachers graduated from is compared,
statistically significant differences were found in two items (6 and 10) as shown in Table 4. Prospective teachers who
graduated from Anatolian Teacher Training High Schools (ATTH) are found to be less anxious while speaking. There
can be some reasons for these differences between two high schools. Students in ATTH schools were enrolled by
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getting higher scores in high school entrance exams. As these students are specifically trained to be teachers, it is
possible that their self-esteem is higher and anxiety is lower than others. Although ATTH schools were closed in
2014, the teachers in these schools had been chosen specifically, which might also have a positive influence on ATTH
graduates. However, as the difference was only seen in two of the items, the results should be interpreted cautiously.

Most of the studies looking for a correlation between language speaking proficiency and speaking anxiety
(Chiang, 2012; Djigunovic, 2006; Liu, 2006; Woodrow, 2006; Tercan & Dikilitas, 2015) have found a negative
correlation similar to the current research. Thus, less proficient students are more likely to feel anxious compared to
more proficient ones. It is possible to say that the more proficient prospective teachers have more confidence about
their knowledge of the foreign language, which in turn, might help them reduce their anxiety.

As for the causes of speaking anxiety, the education system, fear of negative perceptions, fear of making
mistakes, lack of confidence, and lack of practice are identified. Some of these factors seem to be contextual rather
than general such as the education system and lack of practice. However, fear of making mistakes and negative
perceptions of others corresponds with previous studies (Hammad & Ghali, 2015; Kitano, 2001; Oztiirk & Giirbiiz,
2014; Young, 1991). In terms of the differences between freshmen and seniors in anxiety provoking factors, it is
found out that freshmen are more anxious than seniors due to self-confidence, language proficiency, and error
correction and fear of negative perceptions of people around. As prospective teachers gain experience in language as
well as content areas offered in the department, they build their confidence as they proceed to graduation. Similarly,
due to their language studies and practice throughout their education, it could be expected that they develop language
proficiency.

The reason for the differences among various variables (gender, high school graduation) as well as the causes
of anxiety points out some contextual factors. Although Turkish education system in teaching English as a foreign
language has been improving since 2005 towards a more communicative approach to teaching, the participants’
accusations of the system seem to stem from the teachers’ implementation of the curriculum. The curriculum
renovation in 2005 suggested the use of communicative approach and aimed to develop learners’ communicative
competence. In 2013, along with the systemic changes launched in 2012, the English Language Teaching Program
(ELTP) was changed. The new program not only emphasized the speaking and listening skills, but also action-oriented
activity based learning. Despite the government’s efforts to improve the foreign language education at the policy level,
the lack of or limited support the teachers received throughout the process undermined these endeavours. Moreover,
although the ELTP has improved taking the global changes and learners’ needs into consideration, the current exam-
oriented nature of the education system remained the same, which has led the teachers to train their students for the
exam rather than the learners’ future communicative needs. For that matter, for any curriculum change to be
successful, the teachers need to be provided with adequate in-service training to understand the underlying features of
any curriculum change. Moreover, these should also be reflected in the teacher education process.

Prospective ELT teachers’ speaking anxiety is a topic worth studying as it could affect their future teaching.
Moreover, to prevent anxiety raising factors to come into play in the language classrooms, prospective teachers need
to be given opportunities to reflect on their feelings and ideas. Such studies with prospective teachers, pave the way
for such reflection. For teacher trainers, it is important to understand anxiety provoking factors to help prospective
teachers to reduce their anxiety. Classroom methodologies as implemented by teacher trainers would also set as a
model for the prospective teachers to use in their future career as well.

As with most studies, the present research is not without its limitations. When interpreting the results, it should
be kept in mind that the data was collected from only one university, thus the generalizability of the findings is limited
to this context. Further studies are needed to delve more into the reasons for speaking anxiety. Finally, the effects of
cultural and contextual factors should be hold under the microscope to analyse context-specific outcomes.
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Makale Bilgisi

Bu c¢alismanin amaci dordiincii simif 6grencilerinin dort islem problemlerini ¢ézerken
yaptiklar1 matematiksel hatalar1 matematiksel dil becerileriyle birlikte incelemektir.
Caligma, 2016-2017 egitim Ogretim yilinda Canakkale ili Bayramig¢ ilgesindeki ii¢
ilkokulda 6grenim gore dordiincii sinif 6grencileriyle yiiriitiilmiistiir. Aragtirmanin ¢alisma
grubunu ise bu Ogrenciler arasindan calisma kriterlerine uygun, calismaya katilmaya
goniillii ve veli izni olan 7 6grenci olusturmaktadir. Aragtirmada veri toplama teknigi
olarak, White (2005) dort islem sorularmin Tiirkgeye uyarlama calismasi yapilmustir.
Aragtirmanin uyarlama ¢aligmasi tamamlandiktan sonra, bu on adet dort islem sorusu tiim
dordiincti siniflara uygulanmistir. Ardindan bu O6grenciler arasindan asil galismaya
katilmaya goniillii 6grencilerden 7’si ile Newman Hata Analizi prosediirlerine gore
uygulama gergeklestirilmistir. Aragtirmanin sonuglarina gore 4. simif 6grencileri okumada,
okudugunu anlamada ve okuduklarini kendi ciimleleriyle ifade etmekte sikinti
yagsamaktadirlar. Cok kotii yazmakta ve kendi yazilarii okumakta bile giiclik
¢ekmektedirler. Soruyu tam olarak anlayamadiklarindan ¢6ziim igin uygun bir yol
olusturamamakta hatta bazen problemin icinde gordiikleri sayilarla kendilerine islem
yarattiklart gozlenmigtir. Dort igleme hakim olmamalari da islem hatas1 yapmalarina sebep
olabilmektedir. Ozellikle carpma islemi yapmaktan kaginmakta olduklari sonucuna
ulasilmugtir.
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Abstract

Article Info

The purpose of this survey is to examine mathematical errors of fourth grade students
while they are solving story problems together with their mathematical language skills.
The survey scopes on fourth grade students in three different primary schools in
Canakkale/Bayrami¢ during the educational year 2016 — 2017. On the other hand, survey
group consists of 7 students, who meet the criteria necessary for the survey, who are
willing to participate in the survey and whose parents declared their consent for
participation of their children in such a survey. White (2005) word problems were adapted
into Turkish language and these problems are the Data Collection technique of this
survey. Once Turkish adaptation studies were completed, these ten word problems were
asked to all of the students. Later, necessary applications were carried out in accord with
the procedures of Newman Error Analysis by participation of 7 students that were willing
to participate. According to the results obtained at the end of the survey, fourth grade
students have difficulties in reading, in understanding what they have read and in
expressing what they have read by using their own words. Their handwritings are almost
impossible to read, that is why they also have difficulties in reading their own
handwritings. They cannot determine the suitable pattern to solve the problems due to
their lack of understanding the question; yet more, they create their own operations by
using the numbers they have seen in the questions. Their lack of knowing four operations
might lead them to errors. They especially avoid from multiplication operations.
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Giris

Siirekli bir gelisim i¢inde bulunan diinyada, yenilikleri ve gelismeyi anlayan ve bununla birlikte kendi lizerine diisen
gorevleri yerine getirme olgunluguna erismis bireylere ihtiya¢ duyulmaktadir. Cagdas seviyeye ulagmak isteyen
toplumlarda, bilgilerin, inanglarin ve duygularin bireylere dogrudan aktarilmasi yerine bireylerin bu gibi 6geleri kendi
tecriibelerinin iizerine koyarak igsellestirip anlamlandirmasi beklenmektedir. Cagdas diinyanin kabul ettigi birey,
kendisine aktarilan bilgileri aynen kabul eden, yonlendirilmeyi ve bi¢imlendirilmeyi bekleyen degil; bilgiyi
yorumlayarak anlamin yaratilmasi siirecine etkin olarak katilanlardir (Yildinm & Simgek, 1999). Bu diisiinceyle
dogrudan iligkili olan yapilandirmacilik kurami, ¢ocuklarin kendi inanclar1 ve tecriibelerinden edindikleriyle anlam
inga etmesini 6neren Piaget’nin ¢aligmalarina dayanan ve biligselciligin bir bigimi olan 6grenme teorisidir (Ormrod,
2008). Yapilandirmaci yaklasimda bilginin tekrar1 degil, bilginin transferi ve yeniden yapilandirilmasi s6z konusudur
(Perkins,1999). Matematik alaninda ise yapilandirmacilik, bilgiler yeni 6grenmelere ve yeteneklerini gelistirmeye
basamak olurlar. Yapilandirmacilik, teorik bir mercek olarak &gretmenlerin analizlerinin kolaylastirilmasina ve
ogrencilerin matematik kavramlarini ve problemlerini nasil kavramsallagtirdiklarinin anlasilmasina imkan tanir (Gray,
2004). Bu sebeple, problem ¢ozme sadece 0grencilerden cevaplarin alinmasiyla sinirli olmamalidir. Bunun yerine,
ogrenci eylemlerinin ve yazili cevaplarinin gézlenmesi, 6gretmenin dgrencilerinin biligsel ve iistbilissel yeteneklerine
odaklanmasina ve kavramsal anlayis diizeylerine iligkin bir fikir olusturmasina izin verir.

Dil, her tiirlii iletisim bigimi i¢in sarttir. Dil ve matematigin birbirleriyle ¢ok da alakasi olmayan iki farkli alan
oldugu gibi bir yanlis bir anlama vardir; matematiksel dil, dilin kurallarina bir istisna teskil etmez. Aksine,
matematigin etkin bir sekilde Ogretilebilmesi i¢in, matematiksel dil olduk¢a 6nemlidir. Hatta matematigi 6gretmenin
0zii, dili anlamak ile baglar. Dilin matematikte kullanimi, giinliik hayattaki kullanimindan farklidir (Jamison, 2000).
Sorularda, gercek hayattaki istisnalar veya olagandisi durumlar géz ardi edilir. Her bir soru igin kabuller vardir.
Giinliik hayattaki gizli anlamlar, imalar, kiiltiirel sdzler matematik problemlerinde yer bulmaz (Jamison, 2000).

Matematik, ayr1 ve evrensel bir dile sahiptir. Matematik Ogrenmek, 6grencilerin yeni terminoloji ve
sembolleri, blinyesindeki ifadeler igerisinde matematiksel terimlerin kullanildigi muhtelif yontemleri ve matematiksel
anlamda nasil iletisim kurulabilecegini 6grendikleri bir dili 6grenmeye benzer (Gowersvd, 2008). Matematik, birgok
oriintii, formiil, sembol ve ifadelerden olusan bir dil oldugu icin, 6grenciler sorularda kullanilan kelimelerin
anlamlarin1 ¢ézmede, iletisim kurmada, sorularin gergekten ne sodyledigini anlamada yeterli olmazlarsa problem
cozmede veya genel olarak matematikte basarili olamazlar. Genele bakildiginda, her yastan 6grencinin ¢ogunlukla en
zorlandig1 konu problemlerdir. Aslinda problemlerin temeline baktigimizda sorun, sorularin ne demek istendiginin
anlagilmamasidir. Matematik 6gretimi, esasinda dili 6gretmekle baglar (Gray, 2004). Matematik, her ne kadar sayilar
ve islemlerden ibaret gibi goriinse de dncelikle dilini iyi anlamak gerekir (Durkin, 1991). Ogrenciler matematiksel dile
ne kadar hakim olurlarsa, problemleri ¢6zmede o kadar basaril1 olurlar. Yapilan dnceki arastirmalarda da dgrencilerin
matematik performansinin diisiik olmasinin matematiksel dil becerileri ile dogruda iligkili oldugu goriilmektedir.

Tirkiye’de gerek yapilan akademik caligmalarda gerekse gazete gibi haber organlarinda 6grencilerin basari
ylizdesinin en diisiik oldugu dersin matematik oldugu goriilmektedir. Cogu okul sinavlarinda veya yapilan merkezi
sinavlarda cevaplarin ¢oktan secmeli sekilde veriliyor olmasi 6zellikle matematik dersi i¢cin dgrencilere matematigi
gercekten 6grenmektense o sinavda yetecek kadar 6grenmelerine sartlamaktadir. Yenilmez ve Dereli’nin (2009)
aktardigina gore, 6grenciler matematige karsi onyargili davrandiklarini belirtmislerdir. Buna sebep olarak temel etken
Ogretmen olsa da cevre, sinif ve okul kosullari, ailenin sosyoekonomik diizeyi (Jordon & Levine, 2009), dersin iglenis
sekli, 6gretmenlerin dersi sevdirecek sekilde konuyu anlatmamasi (Ladd & Fiske, 2011) gibi durumlari siralamiglardir.

Matematik miifredatinin merkezinde problem ¢6zme olmalidir (Lott, 1997). Problem ¢6zme, ¢6ziimiin hemen
bilinmedigi durumlarda ¢oziime ulasmak i¢in yapilmasi gereken eylemler dizisi olarak tanimlanabilir (Cooper, 1986).
Altun (1998) ise, problem ¢dzmeyi ne yapilacaginin bilinmedigi durumlarda yapilmasi gerekeni bilmektir seklinde
tamimlamustir. Aydin’a (2006) gore, problem ¢6zme, 6grenme yasantilarini amaglarina ulagsmak icin etkili ve yararh
olan davraniglar1 gesitli olasiliklar i¢inden arayip bulma yontemidir, bu nedenle problem ¢d6zme yontemi, yaratici ve
bilimsel diisiinme yetenegini gerektirir. Bu tanimlardan anlasiliyor ki, problem ¢6zme becerisi igerisinde farkli
beceriler de barindirmaktadir ve bu siiregle birlikte 6grencilerin farkli temel becerileri de gelismektedir (Kosece,
2016). Bir problem ¢oziiliirken izlenmesi gereken adimlar aslinda gergek hayatta karsilasilan problemler igin de
gecerlidir. Dolayisiyla 6grencilere soruyu okuduklari zaman matematiksel islemi nasil yapacaklarim diisiindiirmeden

once soruyu dogru anlamay1 ve ¢dziim i¢in ne yapmalari1 gerektigini diistinmelerini 6gretmek, problem ¢dziimiiniin ilk
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adimi olmalidir. Problem ¢dzme becerisini 6grencinin yasaminda karsisina ¢ikacak problemleri ¢6zmek i¢in gerekli
olan beceriler olarak tanimlayan MEB (2009), problem ¢6zmenin basli basina bir konu degil siire¢ oldugunu belirtmis
ve bu siiregte problem ¢ézme becerilerinin kazandirilmasi ve kullanilmasi hedeflenmistir. Matematik ve matematiksel
becerilerin kazanilmasi oldukca 6nemlidir, ¢linkii matematik diinyanin diizen ve organizasyonu i¢in &grenilmesi
gereken en giiclii aragtir (Bindak, 2005).Ogrencilerin okuduklarim1 dogru analiz etmesi, matematiksel sembol ve
islemleri iyi bilmesi matematiksel modellemeye hakim olmasi problemlerde dogru ¢oziimii getirir. Baykul’a (2001)
gore, bireylerin problem ¢ozmedeki becerileri gelistirilebilir ve bunu saglamak i¢in problem ¢ézme etkinliklerinin
problem ¢dzmede gecerli davraniglar iizerine kurulmasi, problem ¢6zmede basarisizliklarin kaynaklarinin bilinmesi ve
bunlar1 ortadan kaldiran calismalarin yapilmasi gerekir. Eger bunlardan bir veya birkacinda eksiklik varsa hataya
sebep olur. Bu hatalar ilkokul yillarinda diizeltilmezse, dgrencilerin bu eksikleri ve yanlis bildikleri hep devam
edeceklerdir. Yillar gectikce de bu agik kapanmaz hale gelecektir.

2016-2017 egitim &gretim yilinda 4. sinif matematik miifredatinda belirtilen dort islem ve problemlerini ¢6zmek;
ogrenciler problemleri bilinen hesaplama yoOntemleriyle ¢6zmeye girismeden Once, Ogrencilerin okuma bilgisi,
yorumlama ve problemde kelimelerle yazili olanlart matematiksel sembollere doniistiirme yetenekleri
gerektirmektedir. Wallace ve Clark (2005) yaptiklart ¢alismalarda dort islem problemlerinin matematikteki en zor
seviye oldugunu; ¢iinkii dort islem ¢ozmenin dil, sebep sonug iliskisini kavrama, iletisim ve hesaplama yapmayi
gerektigini sdylemislerdir. Ogrencilerin problem c¢dzerken yaptiklar1 hatalar okumaya, okudugunu anlamaya,
okudugunu matematiksel ifadelere doniistiirme yetenegine, ¢6ziim sirasinda izledigi yola gore degisebilir. Newman
(1977), dgrencilerin dort islem problemi ¢6zerlerken yaptiklar hatalarin sebeplerini gérebilmek adina Newman Hata
Analizini gelistirmistir.

Bu dogrultuda arastirmanin amaci dordiincii sinif 6gretmenlerinin Matematik dersinde dort islem problemlerini
cozerken yaptiklar: hatalari Newman Hata Analizi adimlarina gore incelemektir. Bu amag g¢ercevesinde su iki soruya
cevap aranmaktadir:

1. Ilkokul 4. simif 8grencileri matematiksel dili nasil anltyor?

2. Ilkokul 4. simf ogrencilerinin dort islem problemi ¢dzerken matematiksel hata yapmalarmin sebepleri
nelerdir?

Yontem

Calisma Modeli

Bu c¢alisma, ilkokul dordiincii simif &grencilerinin dort islem problemlerini ¢ozerken yaptiklari hatalar ve
matematiksel dil becerilerini gdzlemlemek tizere yapilmig bir durum ¢aligmasidir. Durum c¢aligsmast; giincel bir olguyu
kendi gergek hayat cergevesi igcinde g¢alisan, olgu ve icinde bulundugu igerik arasindaki sinirlarin kesin hatlarla
belirgin olmadigi ve birden fazla kanit veya veri kaynaginin mevcut oldugu durumlarda kullanilan, gorgiil bir
arastirma yontemidir (Yin, 1984; Yildirim & Simsek, 2013).

Cahisma Grubu

Aragtirmanin c¢alisma grubu, izinler alimip calismaya goniillii olan Canakkale Bayramic ilgesindeki {i¢ devlet
ilkokulunun dordiincii siniflarinda okuyan, aile izni olup calismaya katilmaya goniilli olan 120 0Ogrenciden
olugmaktadir. Bu 6grenciler arasindan ¢alisma kriterlerine uygun olan 7 6grenciyle Newman Hata Analizi (NHA)
uygulanarak asil caligma yapilmistir. Ogrenciler cinsiyet ayrimi gz edilmeksizin kaynastirma dgrencisi olmamalari
sartiyla calismaya almmustir. Ogrenciler &rnegin birinci 6grenci icin Ol1, ikinci 6grenci icin O2 seklinde
isimlendirilmislerdir.

Veri Toplama Araci

Veri toplama araci olarak White (2005) tarafindan gelistirilen s6zel matematik problemleri kullanilmistir. Hazirlanmig
problemler, iilkemiz dordiincii simif matematik miifredatina uygun oldugu i¢in sadece sorularin igeriginde bulunan kisi
isimleri Tiirk¢eye ¢evrilmis ve sorularda Dolar olarak kullanilan para birimleri Tiirk Lirast olarak degistirilmistir.
Arastirmaci tarafindan Tirkgeye cevrilen sorular iki simif 0gretmeni, biri arastirmaci olmak {izere li¢ matematik
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ogretmeni ve iki Tiirkge 6gretmeni tarafindan seviye, kapsam, igerik ve dil agisindan kontrol edilmistir. Sorularin
kapsami dort islem, kesirler, uzunluk ve zaman birimleri ile ilgili problemlerdir.

Bu 7 6grenciyle yapilan uygulama 6ncesinde, uygulama siirecince ve uygulama sonrasinda sohbet havasinda
yapilandirilmamis goriismeler de olmustur. Ayrica ilk genel uygulama sirasinda Ogrencilerde ilgili fikir edinme
acisindan 6grencilerin sinif 6gretmenleriyle de goriisiilme firsat1 yakalanmustir.

Verilerin Analizi
Ogrencilerin dil becerileri ile birlikte sorular1 ¢dzerken yaptiklar1 hatalar Newman Hata Analizi adimlarina gore
incelenmistir. Bu adimlar i¢in 6grencilere,
3. Soruyu sesli okur musun? Bilmedigin bir kelime varsa bana sdyle. (Okuma)
4. Sorunun senden ne yapmani istedigini sdyler misin? (Anlama)
5. Cevabi nasil bulacagini anlatir misin? (Doniistiirme)
6. Soruyu ¢ézmek i¢in gereken islemleri yapar misin? (Siire¢ becerileri)
7. Simdi cevabi yazabilirsin. (Kodlama)
sorular1 sorularak siire¢ ilerlemistir.

Her 6grenci icin NHA’ nin adimlarina gore her bir soru i¢in bir tablo diizenlenmistir. Okuma hatalar1 yapan
ogrenciler i¢cin ‘O’, anlama hatalar1 i¢in ‘A’, doniistiirme hatalar1 i¢in ‘D’, siire¢ becerisindeki hatalar ig¢in °S’,
kodlama hatalar1 igin ise ‘K’ harfi kullanilmustir. Ogrencinin okudugu sorudaki kelimeleri yanlis telaffuz ediyor,
kelimelerdeki ekleri yanlis okuyor veya anlamini bilmedigi matematiksel kelime bulunuyorsa 6grenci okuma hatasi
yapiyor demektir. Ogrenci, sorunun ne demek istediginin soruldugu anlama kisminda ise okudugu soruyu kendi

3

ciimleleriyle ifade edemiyorsa anlama hatas: var demektir. Doniistiirme kismu incelenirken 6grenci, sorunun ¢éziimii
icin ne yapacagim bilmiyorsa doniistiirme hatasi yapiyor demektir. Ogrenci sorunun ¢dziimii i¢in hangi yontemleri
veya islemleri kullanmasi gerektigini bilmiyorsa, sorunun ¢oziimiine ulasamayacaktir ve bu da siire¢ hatast olarak
kabul edilir. Ogrenci soruyu ¢dzer fakat soru icin dogru veya uygun bir ¢6ziim olmaz ya da soruyu hi¢ ¢dzemezse bu
da kodlama hatasidir.

Bulgular

Okuma Hatalan

NHA’ nin ilk adimu 6grencilerden sorularin sirasi geldikge okunmasinin istenmesidir. Bu ¢calismada sadece bir 6grenci
sorular1 heceleyerek ve parmagiyla takip ederek okumustur. Ogrenciler, bazi sorulardaki iyelik, hal ve zaman eklerini
okumamis ya da degistirmis, yazili olan kelimeler yerine baska kelimeler kullanmig, yazili olmayan kelimeleri
okumus, birim kisaltmalarin1 dogru okuyamamus, yazili olan kelimeleri baska kelime ile degistirmis, sayiyla yazilan
saatleri gevirememis ve bazi kelimeleri yanlis telaffuz etmislerdir. Bunlar NHA” da okuma hatas1 olarak kabul edilen
durumlardandir.

Ogrencilerin yaptiklari okuma hatalarindan rnekler verecek olursak; ‘diikkan’ kelimesi ‘diikkan’ olarak
sOylenmis, bir 6grenci ‘kurdele’ kelimesini ‘kurdale’ olarak okumus, ‘par¢a’ kelimesini ‘para’ olarak sdylenmis,
‘dondurmanin’ kelimesi ‘dondurma’ olarak okunmus, ‘km’ kisaltmas1 ‘keme’ olarak okunmus, saati gosteren ‘08.05°,
‘sekiz bucuk’ olarak ifade edilmis, ‘¢cikarma’ kelimesi ‘carpma’ olarak okunmustur. Sorularda verilen ii¢ basamakli
sayilar1 yanlis okuyan 6grenciler de olmustur.

Anlama Hatalar

NHA’ ni ikinci adimi olan “anlama” kisminda &grencilerden okuduklar1 sorunun ne istedigini anlatmasi istenmistir.
Ogrenciler, sorulart kendi ciimleleriyle ifade edemezlerse anlama hatasi yapmis kabul edilir. Kimi 6grenciler soru
icindeki baz1 kelimelerden soruyu tam olarak anlamadan hangi islemi yapacagini uydurmaya calismiglardir. NHA’ nin
en ¢ok hata yapilan adimi da anlama adimidir.

Yapilan anlama hatalarindan 6rnek verecek olursak, birinci soruda ‘pahali’ kelimesinden dolay1 bazi &grenciler
‘toplama yapariz.” cevabmi vermiglerdir. Baska bir soruda ‘pargaya ayrilir’ ifadesinden otiirii ‘bolme islemi’
yapmalar1 gerektigini sdyleyen 6grenciler olmustur. Tarihle ilgili bir soruda baz1 6grenciler 6nce dogan kisinin daha
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bliyiik oldugunu diisiinememislerdir. Bazi sorular1 ise hi¢ anlamadim ama ‘boyle diisiinebilirim belki’ seklinde
cevaplamiglardir.

Doniistiirme Hatalar

NHA’ nm {igiincii adimi olan bu boliimde 6grencilerden istenen problemin ¢oziimii i¢in uygun bir islemi veya
stratejiyi tanimlamasidir. Ogrenci, sorunun ¢dziimii i¢in uygun islemleri veya ydntemi bulamazsa déniistiirme hatasi
yaptig1 kabul edilir.

Baz1 dgrencilerin cevaplar1 anlama adiminda verdikleri cevaplarin aynisi olmustur. Ogrenciler ¢cogunlukla
diisinmeden soru metninde gordiikleri sayilar1 dort isleme sokma yoluna gitmislerdir. Soyledikleri islem iglerine
sinmezse bir sonra akillarina gelen islemi sdylemislerdir. Bu iglemlerin siras1 genellikle toplama, ¢ikarma, bolme ve
carpma seklinde devam etmistir. Ondalik sayilarm verildigi sorularda ise virgiil yokmus gibi okuyup yapmay1
tasarladiklar1 islemi sdylemislerdir. Saatlerde ise 6grenciler hem okuma hatast yapmislar hem de 24 saatlik ifadeleri
12 saatlik degerine doniistiirememislerdir.

Siire¢ Becerileri Hatalar:

NHA’ nin doérdiincii adimi olan “siire¢ becerileri” kisminda 6grencilerden bir yandan sorulari ¢dzerken bir yandan da
ne diisiindiiklerini anlayabilmek i¢in anlatmalar1 istenmistir. Eger 68renci, problemi ¢dzmek i¢in uygun bir yontem
veya islem bulamaz ya da buldugu yontemi islemlerle uygulamaya koyamazsa siire¢ becerisi hatasi yapmis kabul
edilir.

Bir 6grenci {i¢iincii soruyu dogru anlamig fakat carpma islemi yapmaktan kagindigi i¢in uzun uzun toplama
islemi yapmaya kalkismig ve bu islem hatasina sebep olmustur. Bir diger 6grenci sorularda gordiigii dort rakamu ikili
ikili birlestirip iki basamakli iki say1 elde edip bunlar1 toplamistir. Soruda daha onceki adimlarda sorunu metninden
dolay1 b6lme islemi yapacagini anlayan dgrenciler soru i¢indeki biiyiik sayiy1 kiiclik sayrya bolmiiglerdir. Yine ayni
soruda doniistiirmeleri gereken birimleri doniistirmediklerinden hata yapmuslardir. Bir 6grenci ise tiim sorulari dogru
anlayip yapilmas1 gerekeni “anlama” adiminda dogru ifade edip bu adimda islem hatalarindan dolay1 yanlis sonuglar
bulmustur. Bir bagka 6grenci ne yapmasi gerektigini dogru anlayan o6grenci bunu isleme dékememistir. Tarih
sorusunda sorunun dogru ¢oziimii i¢in gerekli olan toplama islemini yapip sonucu “41 Haziran” olarak birakan
ogrenciler vardir. Cikarma iglemi sorusunda islem adimlarini bilmeyen iki 6grenci toplama islemi yaparak yanlis
sonu¢ bulmuslardir.

Kodlama Hatalar1
NHA’ nin son adimi olan kodlama kisminda 6grencilere yeni bir kagit verip 6grencileri yalniz birakip sorulari kendi
baslarina ¢6zmeleri istenmistir. Bu adimda siire¢ becerilerinde yaptiklari ¢oziimlerden farkli veya oradaki islemlere ek
olarak baska iglemler yapan &grenciler de olmustur. Uygulamanin bu adiminda fotograflarla gosterilen ¢oziimler,
verilen sorularda hata yapan 6grencilerin ¢oziimleridir.

Uygulanan sorularda yapilan hatalara bakacak olursak sirasiyla asagidaki gibidir.
Ogrencilere sorulan birinci soru: ‘Bir diikkdnda bir gomlek 27 liraya ve bir pantolon 42 liraya satilmaktadir.
Pantolon, gémlekten kag lira pahalidir?’.

Bu soruda hata yapan {i¢ 6grenci de soruyu asagidaki sekilde cevaplamustir.

A

Fotograf 1. 05, O6 ve O7’ nin birinci soru igin ¢dziimii

_Y

Fotograf 1°de, siire¢ becerileri adiminda yaptiklari islemin sebebini agiklayamayan &grencilerin, daha Once
yapilan ¢alismalarda da goriildiigii lizere en kolay bulduklar1 iglem olan toplama islemini yaptiklar: goriilmiistiir.
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Fotograf 2. 04’ {in birinci soru igin ¢dziimii

Ogrenci sorunun ¢oziimii i¢in dogru islemi yapmus fakat yazisi ¢ok kotii oldugundan olacak ki islemin
sonucunu yanlis bulmustur.

511 1
Ogrencilere sorulan ikinci soru: : 7, 7 ' 7 kesirlerini kiiciikten biiyiige dogru siralayiniz. Kiiciik kesir: ..........
, Ortadaki kesir. ..........., Biyiik kesir: ..........". Bu soruda iki 6grenci hata yapmigtir.

5 11 1
2) ;_. 5 kesirlerini kilcl.ﬂd%n bilytige dogru
siralayimz. Kigiik kesir: ....5%.... , Ortadaki kesir:

.......... . Biiyiik kesir: %
Fotograf 3. 03’iin ikinci soru igin ¢dziimii

Fotograf 4’te, 6grencinin sadece kesirlerde siralama yapmayi bilmedigi gibi tamsayilarda da siralamay1 dogru
yapamadigi gozlenebilmektedir.

5111

) = e kesirlerini kutizkten bliytige dogru
sn‘Salaylmz Kiiciik kesir: . & . Ortadaki kesir:
S o = > Biiyiik kesir: A—.{.

e T

Fotograf 4. O7’nin ikinci soru igin ¢oziimii

Ogrencilere sorulan iiciincii soru: ‘Dondurmanin 4 TL, meyve suyunun 3 TL oldugu bir bakkaldan 7 dondurma
ve 5 meyve suyu alan bir ¢ocuk kag¢ TL oder?”.

suyu alan bir gocuk kag 1L ouct:

’.,\"L )' \\ ,’

/ A \ L)
o 9 5 ) ©

A e L 2 ) /

a- D 2
B l/ L= .
:;:_1/ A f ] ;

% e + "S J (

Fotograf 5. O4’iin iigiincii soru i¢in ¢dziimii
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Fotograf 5’te, 6grencinin ¢arpma islemini kullanarak rahatlikla ¢dzebilecegi soruyu toplama islemi yaparak
¢ozmeye calistig1 goriilmektedir. Coziime giden yolu dogru anlamis fakat ¢cogu 6grenci gibi ¢arpma islemi yapmaktan

kaginmstir.
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Fotograf 6.05’in iigiincii soru i¢in ¢dziimii

Fotograf 6°da 05’in diger adimlarda da dogru bir ¢dziim yolu kuramadig1 gibi soru iginde gordiigii sayilarla
yine dgrencilerin en kolayma gelen islem olan toplama islemi yaptig1 goriilmektedir.
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Fotograf 7. O7’nin ii¢iincii Soru I¢in Coziimii

Fotograf 7°de ‘O7’nin sorunun ¢dziimii igin bir yol iiretmedigi gibi soru icindeki sayilarla toplama ve ¢ikarma
islemleri yapmustir.

Ogrencilere sorulan dordiincii soru: ‘3 metrelik bir kurdele, her biri 15 cm olacak sekilde esit parcalara
ayrilirsa kag par¢a kurdele olur?’ .Bu soruyu sadece bir 6grenci dogru ¢ozmiistiir.
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Fotograf 8. 01, 05 ve O6’min dérdiincii soru igin ¢dziimii

Fotograf 8’de, 6grencilerin soruda verilen uzunluk birimlerine dikkat etmeden boliinebilir gordiikleri sayilarla
bo6lme iglemi yapmislardir.
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Fotograf 9. 03 iin dérdiincii soru icin ¢oziimii
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Fotograf 10. O4’iin dordiincii soru igin ¢dziimii
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Fotograf 10°da, ‘O4’, sorunun anlama ve déniistiirme adiminda bu soru i¢in 1 metreyi 90 cm olarak alacagini
diistinmiis ve bunu 15 cm lik pargalara bolerek ¢ézmeyi diigiinmiistiir. Diislincesi dogrudur fakat islemleri yanlig
yapmuigtir.

Fotograf 11. O7’nin dordiincii soru igin ¢oziimii

Ogrencilere sorulan besinci soru: ‘Can, 15 km lik yolu 3 saatte yiiriiyebilmektedir. Eger Can yol boyunca ayni hizda
yiirtirse, 20 km yi kag saatte yiiriir?”’.

Fotograf 12. O1’ in besinci soru i¢in ¢dziimii

Fotograf 13. O3’iin besinci soru i¢in ¢oziimii

Fotograf 13’te, *O3’, sorunun ¢dziimiine dogru baslamis fakat sonra ilerleyen adimlarda hata yapnustir.

Fotograf 14. O4’iin besinci soru i¢in ¢dziimii

Fotograf 14°te goriildiigii lizere 6grenci her islemi denemistir.
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Fotograf 15. 06 nin besinci soru i¢in ¢oziimii

Fotograf 15°te, verilen sorular ¢coktan se¢meli olsalardi ‘O6’nin cevabi dogru kabul edilirdi.
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Fotograf 16. O7’nin besinci soru i¢in ¢dziimii
Fotograf 16°da, 6grenci soru metninde gordiigi her sayiy1 toplama iglemine katmistir.

Ogrencilere sorulan altinc soru: : ‘Ayse, Begiim’den 12 giin daha biiyiiktiir. Ayse nin dogum giinii 29 Haziran
ise, Begiim hangi tarihte dogmustur?’. Bu soruyu bir 6grenci dogru cevaplamistir. Digerlerinin cevaplari ise agagidaki
fotograflardaki gibidir.
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Fotograf 17. 01, 05, O6 ve O7’nin altinci soru i¢in ¢oziimii

Fotograf 17°de, 6grenciler toplama iglemi yapacaklarin1 dogru diisiiniip bulduklari sonugtan ‘41 Haziran’ diye
bir giin olmadigini diisiinememislerdir.
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Fotograf 18. O2’nin altinc1 soru igin ¢dziimii

Fotograf 18°de,*02’, déniistiirme siirecinde 6nce ve sonra dogan kisinin biiyiikk mii kiiciik mii oldugunu
karigtirmig ve gikarma islemi yapmustir.
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Fotograf 19. 63’ iin altinct soru i¢in ¢oziimii
Fotograf 19°da, ‘O03’iin soruda gordiigii sorulari yazmus fakat hangi islemi yaptigin1 belirtmemistir.

Ogrencilere sorulan yedinci soru: ‘Hasan, evden okula 15 dakikada yiiriimektedir. Okulda ders 8.05 de
baslyorsa, Hasan evden saat kagta ¢ikmali ki tam dersin baslama saatinde okulda olsun?’. Bu soruya higbir grenci
dogru cevap verememistir. Saat 08.05 ten 6nce evden ¢ikmasi gerektigini diisiinen 6grenciler olsa da iglemler dogru
degildir. Hicbir islem yapmadan ‘1 saat 6nce ¢ikmali.” seklinde yaziyla cevap veren 6grenciler vardir. Digerleri ise
asagida fotograflarda gosterilmistir.
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Fotograf 20. O5’in yedinci soru igin ¢dziimii

Fotograf 20°de, ‘O5’in soru igin carpma islemi yapmas1 yanhstir. Yaptig1 ¢arpma islemini dogru siralamaktan
islemi uygulamaya kadar her adimi1 yanlistir. Saati ondalik say1 gibi diisiinmiistiir. Islemle ilgili dogru diisiindiigii tek
sey ondalik sayida virgiilden sonraki basamak sayisi kadar sonugta basamak kaydirip virgiil koymaktir.
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Fotograf 21. O7’nin yedinci soru igin ¢dziimii

[

Fotograf 21°de, ‘O7’, saati ondalik say1 gibi yazip sonucu tam say1 olarak bulup islemine dyle devam etmistir.
Ogrencilere sorulan sekizinci soru: ‘Bir diikkan sabah saat 7 de acilip aksam 5 te kapaniyorsa, bu diikkan giin
icinde kag saat a¢iktir?’. Bu soruya yanlis cevap veren ogrencilerin cevaplar1 asagidaki fotograflarda gdsterilmistir.
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Fotograf 22. O4’iin sekizinci soru igin ¢dziimii
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Fotograf 22°de, ‘O4’, soruda gordiigii sayilar1 sadece ¢arpmustir.
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Fotograf 23. O5’in sekizinci soru i¢in ¢dziimii

Fotograf 23’te, ‘O5°, soruda gordiigii sayilar1 toplamistir.

Fotograf 24. O7’nin sekizinci soru i¢in ¢dziimii

Fotograf 24°te, ‘O7’, soruda gordiigii rakamlar1 toplayarak iki basamakli bir say1 elde etmis, bunu da sorudaki
rakamlar1 yan yana getirerek olusturdugu iki basamakli sayi ile toplama islemi yapmaya kalkigmistir. Onu da sonugtan
anladigimiz kadariyla toplama islemi degil ¢ikarma islemi olarak bulmustur.

Ogrencilere sorulan dokuzuncu soru: ‘Bir ¢cikarma isleminde eksilen 940, kalan 354 ise ¢ikan kagtir?’. Bu soru
i¢in yanlis ¢6zlim yapan 6grencilerin cevaplari asagidaki fotograflarda gdsterilmistir.
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Fotograf 25. O4’iin dokuzuncu soru iéin ¢Oziimil

Fotograf 25°te, ‘O4’, sorunun cevabi igin ¢ikarma islemi yapmasi gerektigini dogru diisiinmiis fakat islemin
adimlarimi bilmedigi i¢in soruyu yanlis yapmustir.
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Fotograf 26. O5’in dokuzuncu soru i¢in ¢dziimii

Fotograf 26°da, ‘05, ¢ikarma islemi adimlarin1 bilmediginden toplama islemi yapnustir.
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Fotograf 27. O7’nin dokuzuncu soru igin ¢dziimii

Fotograf 27°de, ‘O7’, ¢ikarma isleminin adimlarini bilmedigi icin toplama islemi yapmus, sonrasinda yaptig
cikarma isleminde sayiy1 kendisinden ¢ikardigi halde ‘0’ bulmamustir.
‘07’ de ‘05’ gibi ¢ikarma islemi adimlarini bilmedigi icin toplama islemi yapmus fakat buldugu sonugtan ayni sayiy1
cikarip ‘0’ yerine ‘4’ bulmasi tamamen yanlistir.

Ogrencilere sorulan onuncu soru: ‘7ki adet ¢calisma kitabi ve bir kalem 20 TL tutmaktadir. Kalemin fiyati 4 TL
olduguna gore, bir calisma kitabimn fiyati ka¢ TL dir? (Iki ¢calisma kitabinin da fiyati aynidir)’. Bu soruyu hicbir
dgrenci dogru cézememistir. ‘O7’ ise ¢ozmemekte 1srar etmistir.
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Fotograf 28. O1’in onuncu soru igin ¢dziimii

‘O1°, soruda gordiigii biiyiik say1y1 kiigiik say1ya bolmiistiir.
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Fotograf 29.03 ve O4’iin onuncu soru igin ¢dziimii
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Fotograf 30. O5 ve O6’nimn onuncu soru igin ¢dziimii

Dordiincii simif 6grencilerinin yaptiklari hatalardan bazi 6rnekler bu sekildedir.

Sonug, Tartisma ve Oneriler
Caligmada 4. sinif 6grencilerinin Matematik dersinde dort islem problemlerini ¢dzerken yaptiklari hatalarin sebepleri
ve matematiksel dil becerileriyle ilgili iki soruya cevap aranmustir. Katilimeilarla ¢alisirken uygulamanin hemen her
asamasinda uygulama sorularimin okul notlarmi etkileyip etkilemeyecegini ve smif Ogretmenleriyle paylasilip
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paylasilmayacagimi sormuslardir. Cocuklarin yabanci birinin yaptigi uygulamadan korkmalarimin sebebi smif
Ogretmenlerinin standart bir yontemi olmasi ve 6grencilerin bu standardin disina gikacak sekilde egitilmiyor olmasi
seklinde diistiniilmistiir. Calismada 6grencilerle yapilan sohbetlerde 6grencilerin bazilar1 6gretmenlerinin her zaman
sorular1 6grencilere okutmadigini ve soruyu Once bitirip gelene art1 puan verdiklerini sdylemislerdir.

Her 6grencinin bireysel farkliliklarindan dolay1 soruyu ilk okuyusta hemen anlamayabilir; 6grencilerin soruyu
anlamalarina firsat vermeden veya anlamalarimi saglamadan sorunun ¢oziimii igin fikir yiiriitmelerini veya ¢6ziim
yapmalarini beklemek onlar1 akillarina ilk gelen ¢6ziimii yapmaya yonlendirir. 2014’te ¢aligmasinda ayni durumu
gozlemleyen Flagg, o6grencilerin soruyu anlayamadiklarindan dolayr sorunun ¢oziimii i¢in gerekli algoritmalari
olusturamayip islem yapmakta hata yaptiklarini ifade etmistir. Ayrica Matematik dersini Tiirkce dersinden
bagimsizmis gibi diisliniip 6grencilerin matematiksel dil gelisimleri i¢cin Matematik derslerinde dgrencilere sorulari
okuma caligmasi yaptirmamak Ogrencileri bu gelisimden mahrum birakmaktir. Benzer sekilde Gray (2004) de,
ogrencilerin matematiksel dili 6grenmeleri gerektigini fakat yaptigi arastirmada 6gretmenlerin bunu yapmadigini
gormiustur.

NHA’ nin ikinci adimi olan ‘anlama’ kisminda &grencilerden sorunun ne sordugunu veya sorudan ne
anladiklarim1 kendi ciimleleriyle ifade etmeleri istenmistir. Buna ragmen ogrenciler ya soruya tekrar géz gezdirip
metinden gozlerine carpan kelimeleri okumus ya da soru lizerinde diisinmeden hemen bir islem sdyledikleri
gorlilmiistiir. Bu da problem ¢ozerken 6grencilere nasil problem ¢oziileceginden ve nasil diisiiniilmesi gerektiginden
ziyade sadece dort islemin nasil yapilmasi gerektiginin Ogretildigini diisiindiirmektedir. Benzer sekilde yaptigi
caligmalara dayanarak Khalo (2015) da 6grencilerin sorunun ¢oziimii olarak hemen cevabi sdylemelerinin yerine dnce
soruyu dogru anlamis olmalar1 saglanmasi gerektigini belirtmistir. Khalo (2015), Lott (1997) gibi arastirmacilar
Polya’nin (1945), problem ¢6zme teknikleri gibi algoritmalarla egitilmeleri gerektigini ifade etmislerdir.

Calismadan elde edilen bir baska sonu¢ da G&grencilerin soru igerisindeki bazi kelimelerden hangi islemi
yapmalar1 gerektigini fark edebilecekleri diisiincesinin ogretilmesidir. Ornegin, ¢alismadaki sorularda ‘pahal’’ ve
‘biiyiiktiir’ kelimesi goren Ogrencilerin ‘toplama islemi’, ‘ayrilirsa’ kelimesini goren Ogrencilerin ‘bdlme islemi’
yapmay1 diisiinmesidir. NHA’ nin ‘doniistiirme’ adiminda da 6grencilerden yapmalar1 gereken islemleri anlatmalar
istendiginde 6grencilerin elinde kalem olmadan iglemleri gérmekte sikinti ¢ektikleri gorillmiistiir. Ayni durum Ellerton
ve Clements’in 1992°de ve Newman’in 1977’de yaptiklar1 calismalarda da goriilmiistiir. Bu da yine okul derslerinde
soruyu anlamaya calisip, 6grencilerin soruyu diisiinmesine firsat verilmeden, dgrenciler sesli diisiindiiriilmeden, kendi
baglarina ¢oziim lretmek igin yol ¢izmelerine rehberlik etmeden sorunun ¢oziimiiniin 6gretmenler tarafindan
yapilmasina baglanabilir. Buna karsilik, 6grenciler ‘siire¢ becerileri’ adimina geldikleri zaman ellerinde kalemle
soruyu ¢ozmeye basladiklarinda bir 6nceki adimda bahsettikleri islemlerden farkli yollarla ¢6ziim yolu
tasarladiklarinin goriildiigii olmustur. Ogrencilerden bazilar1, soruyu 6gretmenin ¢ozdiigii yontemden farkli sekilde
¢ozen dgrencilerin cevaplarinin dogru kabul edilmedigini sdylemislerdir. Ogretmenlerin bu yaptig1 yapilandirmact
yaklagimin savundugu bireysel farkliliklar dikkate alma ve yaparak yasayarak 6grenme diisiincesinden ¢ok uzaktir.

Ogrencilere eger bu uygulama ¢oktan segmeli sorularla yapilsaydi ‘O6’nin besinci soru igin cevabi, ¢dziim
soru i¢in yanls olsa da dogru kabul edilirdi. Ulkemizde &grenci sayisinin fazla olmasindan &tiirii merkezi sinavlar
coktan se¢meli yapilsa da, esas dgretimin yapildigi okullarda 6grencilerin sinav degerlendirmeleri, sorularin ¢ozimii
i¢in uyguladiklar1 ydntemlerin ve yaptiklari islemlerin kontrolii agisindan agik uglu sinav olarak yapilmalidir. Unal
(2013) calismasinda &grencilerin ¢oktan se¢meli sorulari cevaplama oranmin agik uglu sorulart cevaplama
oranlarindan fazla oldugunu gormiistiir ¢linkii 6grencilere ¢oktan segmeleri sinav uygulandiginda i¢lerinden birinin
dogru oldugu siklar1 goriip gerekirse siklar1 tek tek deneyip dogru cevabi bulabilmektedirler. Bu da 6grencilerin
sorunun konusunu veya ¢dziim igin yapmasi gerekenleri dogru sekilde yapip yapmadigini kontrol edip gerekirse
hatasini diizetme imkani vermez.

Ogrencilerin ¢dziimleri incelenirken goriilen bir diger durum da bazen kendi yazilarin1 okuyamayacak kadar
kétii yazmalarindan dolay1 islem hatasi yapmalaridir.

Calismada incelenen Ogrencilerin yaptigi matematiksel hatalarin baslangici aslinda okuma ve okudugunu
anlamayla ilgili sorunlardir. Ogrencilere okuma ve okudugunu kendi anlatimlariyla ifade edebilecekleri ortamlar
sunulmali ve sesli digiinmeye tesvik edilmelidirler. Derslerde 6grencilerin doniistiirme adimint dogru sekilde
gerceklestirebilmeleri i¢in 6gretmenler, ¢arpim tablosu gibi durumlar harig, ezberletmekten kaginmali ve zaten
matematige karsi onyargili olan 6grencilerin akillarinda kalacak sekilde somuttan soyuta 6grenme saglamalidir.

74



Egitimde Kuram ve Uygulama, 14(1), 61-80

Matematigin en temel adimi olarak kabul edilen problem ¢6zme uygulamalar1 yapilirken, 6grencilerin gergek
hayatla uyusturabilecekleri ¢alismalar yaptirilmalidir. Ogrencilere sorunun ¢dziimii igin gereken dort islemi
ogretmenin oncesinde nasil diisiinmesi gerektigi ogretilmelidir. Ulkemizde ilk kez calisilan bu konunun farkli
bolgelerde uygulanmasiyla birlikte matematik 6gretimi hakkinda gerekliyse yenilemeler yapilmasina 151k tutabilir ve
deneysel calismalarla bu konuda yeni cikarimlara yardimc1 olabilir.
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Extended Summary

Introduction
Academic researches and press organs such as newspapers indicate that students perform the lowest percentage of
success during Maths Classes in overall Turkey. With this research hereby, it shall be possible to deduce further
realization of what errors students make; and we shall gain extra time to overcome this problem.

The fact that problems -that are being asked in many school entry exams and in centrally-organized general
exams- are presented to students in test forms (where multiple potential answers are given to students) forces students,
who already have great prejudice against Maths, to learn mathematics at levels enough to pass exams instead of
learning mathematics in real terms. According to statements made by Yenilmez and Dereli (2009), students have
stated that they have serious prejudice against maths. Although the basic reason for said prejudice is the quality of the
teachers; circumstances in both class and the environment, socioeconomic state of the family (Jordon and Levine,
2009), the way how teachers lecture in the class, lack of abilities of teachers to lecture in an enjoyable way (Ladd and
Fiske, 2011) were other reasons following this basic reason according to statements made by the students.

Mathematics has a unique and international language. In overall, the most difficult issues for many students at
different ages from different stages of educational system are mathematical problems. In fact, when you examine it in
details, the basic reason for mentioned difficulty is the fact that problems are not understood well. The center of
mathematical education must comprise of solving problems (Lott, 1997). The steps that are to be followed while
solving a problem are in fact the same that are to be followed when real-life problems are faced.

Purpose
The purpose of this research hereby is to examine errors, made by 4th grade children in accord with Newman Error
Analysis while they are solving story problems. Consequently, these two questions must be answered:

1. How do the fourth grade children understand the mathematical language?
2. What is the reason of the mathematical errors which made by solving word problems by the fourth grade
children?

Method
Research Model
This research hereby, is a case study which is carried out in order to observe mathematical language skills and errors
of fourth grade students while they are solving story problems. A Case Study studies a daily phenomenon within real
life-circumstances; and is an empirical research method, where accurate limits are not present between the
phenomenon and surrounding circumstances and where multiple evidences or data sources are present (Yin, 1984;
Yildirim & Simsek, 2013).

Samples

The research was carried on a Study Group; and said group constituted of 120 volunteer 4" Grade students in total,
whose parents presented their consent for involvement of their children in such a research, and these students were all
from three State Primary Schools in Bayramig/Canakkale. The basic research was performed by implementing NEA
(Newman Error Analysis) on 7 students, whose characteristics fulfil the criteria in the most possible way. Students
were involved in the research regardless of their genders, providing that they are not inclusive students. These students
were all named with codenames such as O1 (for the first student), O2 (for the second student).

Data Collection Tool

Verbal mathematical problems, which were once developed by White (2005) and which were later adopted into
Turkish Language, were applied on above mentioned participant students. These problems covered four operations,
frictions, and length and time problems.

Findings
76



Egitimde Kuram ve Uygulama, 14(1), 61-80

Reading errors

Only one of the students read these problems by spelling them slowly and by following the words with his/her finger.
Students were not able to read (or they changed them) possessive, state and tense suffixes in some of the questions;
they used words that are different from those that are really written there on the text; they read words that are indeed
not written on the text; they were not able to read unit symbols correctly; they changed words with some other; they
were not able to convert verbally-expressed time into numeric state; and they failed to pronounce some of the words
correctly. According to NHA, these can be named as “reading errors”.

Comprehension errors

During the second stage of NHA, students were asked to express what they really understood from the questions they
read. In case students are not able to express questions by using their own words, then this situation is normally taken
into consideration as failure to understand the question. Some of the students, without understanding the question
properly, tried to guess which mathematical operation they are supposed to do. The step of NHA, where students make
most of their errors, is the step where students are all expected to understand questions properly.

Transformation errors

In this third stage of NHA, students were asked to identify a suitable operation or strategy to solve the problem. In
case students are not able to determine a suitable strategy or suitable operations, then this situation is normally taken
into consideration as a transformation error.

Process skills

In this fourth stage of NHA, which basically concerns “process skills”, students were asked to express their own
thoughts while they are at the same time solving the problems. In case students fail to determine a suitable strategy or
suitable operations or in case students fail to convert their strategies into mathematical base, then this situation shall be
considered as “Lack of process skills”.

Encoding errors

In this last stage of NHA, which concerns coding, students were given new blank papers and they were asked to solve
problems alone by their own. Some of the students obtained different results than the results they obtained during
“Process Skills Stage”; even some of the students made additional operations.

Discussion and Conclusion

During conversations realized with the students throughout researches, some of the students stated that their teachers
most of the time did not let them read questions; instead, teachers graded students who solved questions quicker than
others. Due to the fact that each student stands out with his/her own characteristics, they might not be able to
understand questions at first glance; this attitude of teachers, which encourage students to produce solutions or to
create strategies without understanding the question, force students to follow the first strategy they determine in their
minds. Gray (2004), determined that students are supposed to learn mathematical language; and unfortunately teachers
are not able to teach that language.

During the stage, where students were expected to understand the questions, it was observed that students just
glanced at the text and read random words; or they tried to create solutions as fast as possible without even thinking on
the question. As a result of this, we come to a conclusion that, instead of teaching students how they are supposed to
solve questions or how they are supposed to proceed while they are solving questions, teachers teach only four
operations to the children.

During the “Transformation Stage of NHA”, students were asked to mention the operations they are planning
to do while solving problems, it was seen that students had difficulties in seeing the problems when they did not have
pencils in their hands. On the other side, some of the participant students told that solutions created by students, who
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preferred following strategies that are much different than the strategies followed by their teachers, were accepted as
“false”.

Because the number of students in our country reaches significant numbers, centrally-organized exams are
prepared in test forms where questions are accompanied by multiple potential answers, and students are expected to
choose one of these potential answers (options). However, exams must be prepared as open-end exams in regular
schools; as a result of this it shall be possible to control the methods and the operations students use while they are
solving problems.

In case this topic, which is examined for the first time in our country by means of this Research hereby,
becomes a subject to other researches, enlightenment shall be provided for future innovations in the branch of
mathematics. Moreover, together with experimental researches, new arguments might be obtained.
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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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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.

85



Ozkan & Bal

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.

89



Ozkan & Bal

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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