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Abstract

This study investigated pre-service teachers’ deep and surface learning approaches in relation to their
education level, success in science classes, and department variables. The study employed the screening
method. The sample consisted of 407 undergraduate students from various departments within the
faculty of education at a state university. To measure learning approaches, the researcher used the
Approach Questionnaire (R-SPQ-2F), developed by Biggs et al. (2001) and adapted to the Turkish
context by Bati et al. (2010). The scale consists of 20 items across four sub-dimensions: deep motivation
(DM_S), deep strategy (DS_S), surface motivation (SM_S), and surface strategy (SS_S). The data obtained
from the scale were analyzed using t-tests and ANOVA in the SPSS program. One-way analysis of
variance showed that pre-service teachers’ deep and surface learning approach scores did not
significantly differ according to their education level. Another one-way analysis of variance revealed
that learning approaches differed significantly based on students’ success scores in science courses. The
independent samples t-test showed that learning approaches did not differ significantly in relation to
department variables.
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Sinif ve Fen Bilgisi Ogretmen Adaylarinin Ogrenme Yaklagimlarinin Bazi
Degiskenler A¢isindan Aragtirilmasi

Oz

Bu ¢alismada 6gretmen adaylarinin derin ve yiizeysel 6grenme yaklasimlar1 sinif diizeyi, fen dersindeki
basar1 durumlan ve boliim degiskenleri a¢isindan arastirilmistir. Calisma tarama ydntemi kapsaminda
yuritilmistir. Calismanin Orneklemini bir devlet tniversitesindeki egitim fakiiltesinin cesitli
béliimlerinde egitim goren 407 lisans égrencisi olusturmaktadir. Ogrenme yaklagimlarim élgmek icin
Biggs, Kember ve Leung (2001) tarafindan gelistirilen ve Bati, Tetik ve Giirpinar (2010) tarafindan
Tiirkiye baglamina uyarlanan “Ogrenme Yaklagimlar1 Olgegi (Approach Questionnaire, R-SPQ-2F)”
olcegi kullanilmistir. Olgek 20 madde ve derin motivasyon (DM_S), derin strateji (DS_S), yiizeysel
motivasyon (SM_S), yiizeysel strateji (SS_S) olmak iizere dért alt boyuttan olusmaktadir. Olcekten elde
edilen veriler SPSS programinda t-testi ve Anavo ile analiz edilmistir. Tek yonlii varyans analizi
O0gretmen adaylarinin derin ve yilizeysel 6grenme yaklasimlar1 puanlarinin 6grenim gorilen simf
diizeyine gore anlaml olarak farklilasmadigini géstermektedir. Diger tek yonlii varyans analizi sonucu
6gretmen adaylarinin 6grenme yaklasimlarinin fen dersindeki basari puanlarina gére anlaml olarak
farklilastigim gostermigtir. Iliskisiz 6rneklem t-testi sonucu ise 6grenme yaklasgimlarinin boéliim
degiskeni agisindan anlaml farklilasmadigini géstermistir.

Anahtar Kelimeler: Derin yaklasim, Ogrenme Yaklasimlari, Ogretmen adaylari, Yiizeysel yaklasim

Giris

Ogrenme yaklasimlar1 6grenme, basar1 ve 6gretme siireci ile yakindan iliskili kavramlar
olup 6grenciler arasindaki bireysel farkliliklar ve 6grencilerin 6grenme isine nasil giristiklerini
aciklar (Marton & Saljo, 1976a, Marton & Saljo, 1976b). Ayrica 6grencilerin bilgi edinme, bilgiyi
organize etme ve uygulama sekillerini acgiklayarak 6grenme stirecine nasil katildigini, bilgiyi
nasll isledigini ve hangi stratejileri kullandigim belirler. Ogrenme yaklagimlarinin ortaya ¢ikmasi
Marton ve Saljo, (1976a,b) calismalarina dayanmaktadir. Marton ve Saljo'niin (1976a, 1976b)
calismalari, 6grenme yaklasimlarinin ortaya cikisinda dnemli bir déniim noktasi olmustur.
Arastirmalarinda iiniversite d6grencilerinden olusan gruplara diizyazi seklinde 6nemli metinler
okutulmustur. Daha sonra 6grencilerden metinlerin anlamin1 aktarmalar1 ve metinleri nasil
okumaya basladiklarini aciklamalari istenmistir. Calismada bir grup, ezberlenmesi gereken ve
sinav sorularinda karsilarina ¢cikmasi1 muhtemel kisimlara odaklanirken diger grup metinleri bir
biitlin olarak ele alip iceriklerini anlamaya ¢alismistir. Arastirmanin sonuglari, 6grencilerin “ne
kadar ogrendiginden” ziyade “ne 0Ogrendigi” lizerine odaklanmistir. Bulgular, 6grencilerin
metinlerdeki farkli konulara odaklandiklarini ve anlamaya yonelik farkh bilgi isleme diizeyleri
kullandiklarini gostermistir. Bu farkliliklari aciklamak adina, Marton ve Salj6 iki temel 6grenme
yaklasimi tanimlamislardir: Yiizeysel 6grenme yaklasimi, ezbere dayal 6grenmeyi ifade ederken
derin 6grenme yaklasimi, anlamaya ve yorumlamaya yonelik bir 6grenme bicimini ifade
etmektedir. Bu ¢ercevede, 68renme yaklasimlari, 68rencilerin bilgiye nasil yaklastiklarin1 ve bu
slirecte hangi yontemleri kullandiklarini anlamaya yoénelik 6nemli bir kavramsal cerceve
sunmaktadir.

Derin ve yiizeysel 6grenme yaklasimlar1 iizerine calisan diger bir arastirma da
Biggs(1979) tarafindan yiiriitiilmistiir. Biggs (1979), 6grencilerin ders calisma aliskanliklarinin,
iyi bir meslege sahip olma isteklerinin ve basarisizliktan kacinma egilimlerinin 6grenme
yaklasimlari iizerindeki etkisini arastirmistir. Biggs arastirmasi sonucunda 6grencilerin calisma
slireclerinin 6gretimden yararlanma, 6grenmeyi icsellestirme ve basarili olma gibi faktorlerden
etkilendigini belirtmistir. Iyi bir meslege sahip olma istegi, sinavlardan yiiksek puan almak icin
calismak ve basarisizliktan kaginmak belirtilen faktdrleri etkilemekte ve 6grenme yaklasimlarini
sekillendirmektedir. Boyle bir durumda o6grenciler ders ¢alismak icin pozitif bir neden
gormediginden basarisizliktan kaginmakta ve yiizeysel 6grenmektedirler (Biggs, 1979, s. 381-
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382). Igsellestirmede ise dgrenciler icerigi anlamaya, yorumlamaya ve daha detayl calisarak
derin 6grenen olmaya calisirlar. Basarili olma hedefinde olan 6grenciler bilissel siireglerini
kullanarak g¢alisma stireglerini iyi organize etmeye calisirlar (Biggs, 1979, s. 382-383). Basarili
olmanin derin stratejik 6grenme yaklasimu ile iliskili oldugu sdylenebilir.

Derin 6grenmede dgrenci 6grendigi bilgileri yorumlayarak kendi fikrini olusturmaktadir.
Ogrenme merakini gidermek i¢in bir metin veya 6grenilen yeni bir kavrami anlamaya ¢alismakta
bilgi ve becerilerini giinliik hayat deneyimleri ile biitiinlestirmek istemektedir. Derin 6grenenler
bilgileri kendi bilissel yapilarina uygun bicimde yeniden yapilandirmak icin zihinlerinde
onceden var olan semalarla mantikli baglantilar olusturabilirler (Lang & Evans, 2006). Fakat
derin 6grenen dgrenciler ezbere dayali bilgilere yonelik yapilan degerlendirmelerde basarisiz
olabilirler. Yiizeysel 6grenmede ise 6grenci basariya ulasmak i¢in bilgi ve kavrama diizeyinde
temel bilgilerin edinimine odaklanmaktadir. Bilgiyi ezberleme odakli bir stratejiye sahip
ylzeysel 6grenen bireyler, kavramsal yapilar arasindaki baglantilar1 yeterince kuramayabilirler.
Bu durum, bireylerin bir konu hakkinda tutarli agiklamalar gelistirebilmelerini ve bilgileri
anlaml bir sekilde organize edebilmelerini zorlastirabilir (Entwistle & Ramsden, 2015). Bu
baglamda, yiizeysel 6grenmenin 6grenme siirecinde bilissel biitlinlesmeyi sinirladig ifade
edilebilir. Yuzeysel yaklasimda 6grenciler gecerli not almak ya da dersi gegmek icin gerekli
minimum Olgiitleri karsilama egilimindedirler (Biggs, Kember & Leung, 2001). Bu hedefi
gerceklestirmek icin 6grenciler ders dokiimanlarinin disina ¢cikmadan bilgileri belleklerine isler
ve ihtiya¢ duydugunda hatirlamaya calisirlar (Beyaztas & Sahin, 2017; Biggs, Kember & Leung,
2001; Erden & Altun, 2006). Bu durumda ylizeysel 6grenen oOgrenciler ile ilgili olarak
sorgulamadan ya da konu ile ilgili neden-sonug iliskileri kurmadan ezberleyerek 6grenmeye
meyilli olduklar1 soylenebilir. Ancak glinlimiiz 6gretim programlarinda 6grencilere 6grenmeyi
ogretmek oncelikli amaglardan biridir (MEB, 2024). Egitim ortaminda amag¢ 6grencilere nasil
ogrenebileceklerini  6gretmektir. Savunulan bu goriis Ogrenme-0gretme siireclerinde
ogrencilerin ylizeysel 6grenme durumlariyla zithk olusturabilir. Bu baglamda arastiran
sorgulayan bireylerin yetistirilmesine katki saglamak icin genellikle 6grencilerin derin 6grenen
olmalari tercih edilmektedir (Trigwell & Prosser, 2004).

Ogrencilerin derin veya yiizeysel o6grenen olmalar1 egitim ortamindaki tiim
degiskenlerden etkilenmektedir (Kember ve Kwan, 2000). Ogrenme yaklasimlar1 égretimin
ozellikleri ve niteligi, ders programinin yogunlugu, egitim ortami, degerlendirme tiirleri ve
ogretme-6grenme yontemleri gibi faktérlerden etkilenmektedir. Ogrenme yaklagimlari,
ogrencilerin derse yonelik motivasyonlar1 ve 6grenme stratejileri ile dogrudan iliskilidir.
Motivasyon, bir amaci gerceklestirmek icin gerekli davramislari baslatan, yonlendiren ve
strdiiren siirec olarak tanimlanir (Pintrich & Schunk, 2002). Strateji ise bireyin basarmak i¢in
belirli bir bakis acis1 gelistirerek hedefe ulasmay1 planlamasi olarak ifade edilir (Weinstein &
Mayer, 1986). Bu baglamda, 6grenme yaklasimlari, 6grencilerin beklenen 6grenme sonuglarina
ulasabilmesi icin motive edici unsurlar ile 6grenme hedeflerini gerceklestirme planlarindan
olusan bir "motivasyon-strateji seti" olarak degerlendirilebilir (Biggs, 1987). Ogrencilerin
o0grenme siireclerinde hangi yaklasimi benimseyecegi, genellikle bu iki kavramin etkilesimi ile
sekillendiginden derin ve ylizeysel 6grenme yaklasimlari derin motivasyon-derin strateji,
ylizeysel motivasyon-ylizeysel strateji alt boyutlarindan olusmaktadir (Prosser & Trigwell,
1991). Egitimde hedeflenen 6grenme ciktilari, 6grencilerin derin veya ylizeysel 6grenme
yaklasimini benimseme durumunu etkileyebilir. Diger derslerde oldugu gibi fen dersinde de
diisiik motivasyon diusiik diizeyde 6grenme giktilarina neden olabilir (Demir, 2013; Prosser &
Trigwell, 1999). Ornegin, bilgi diizeyinde belirlenen hedeflere dayali 6grenme c¢iktilarinda
ogrenciler ylzeysel 6grenme gelistirebilir. Bunun aksine 6grenme ¢iktilarinin analitik diistinme
veya Ogrenme ortaminda uygulama yapma gibi iist diizey becerileri kapsamasi durumunda
ogrenciler derin 6grenme yaklasimi benimsemeye yonlenebilir (Biglan, 1973; Biggs, 1996; Chin
& Brown, 2000; Entwistle, 2000; Hodson, 2014; Ramsden, 2003).

Ogretim Kkalitesini artirmak icin 6grencilerin kendi stratejilerini gelistirerek nasil
ogreneceklerini 6grenmelerine katki saglayan firsatlar sunulmalidir. Ogrencilerin ihtiyaclari,
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ilgileri, dlisiinme, algilama ve 6grenme becerileri birbirinden farklidir. Bu farkliliklarin yani sira
ogrencilerinin 6grenme aliskanliklari, 6gretime maruz kalma durumu ve 6grenmeyi algilama
sekilleri 6grenme yaklasimlariyla dogrudan baglantilidir (Altun, 2013; Eggen & Kauchak, 2006).
Ogretmen adaylarinin 6grenmeye olan yaklasimlari égrenme sonuglarinin  niteliginin
belirlenmesi agisindan énemlidir. Ogrencilerin lisans diizeyleri, 6grenim gordiikleri béliim ve fen
dersindeki basari durumlari onlarin 6grenme yaklasimlar1 hakkinda bilgi verici niteliktedir
(Novak, 1988). Ogretmenlerin 6grenme yaklasimlari, genellikle iiniversitede egitim aldiklar
alanlara gore degisiklik gosterebilir. Konu hakkinda yapilan arastirmalar, 6grenenlerin 6grenim
gordukleri disiplinin 6grenme yaklasimlarini ve sinif yonetim tarzlarini sekillendirdigini
gostermektedir (Entwistle ve Tait, 1990; Kember & Gow, 1991). Entwistle ve Tait (1990) farkl
disiplinlerde egitim goren oOgrencilerin 6grenme yaklasimlarindaki farkliliklar1 inceledikleri
calismada miihendislik ve fen alaninda genellikle daha derin ve analize dayali 6grenme
yaklasimlarini tercih ettiklerini gérmiislerdir. Bu bulgunun aksine sosyal bilimler ve beseri
bilimler boliimlerindeki 6grencilerin yilizeysel 6grenme yaklasimlarini benimsedikleri sonucuna
varmislardir.

Yiiksekogretimin temel hedeflerinden biri de 06grencilerde bilgi birikimi olusmasini
saglamaktir. Egitim gordiikleri programda o6grencilerin simif seviyesi ilerlediginde 6grenme
yaklasimlarinin ytizeysel 6grenme yerine derin 6grenmeye dogru evrilmesi beklenmektedir
(Entwistle & Ramsden, 2015). Ayrica 6grencilerin 6grenme yaklasimlari sinif seviyelerinin yani
sira derslerin igerigi ve 6grenme hedeflerini gore de sekillendigi soylenebilir. Bu baglamda,
O0grenme yaklasimlar1 6grencilerin 6grenim gordikleri boliim veya derslerle ilgili olarak
degiskenlik gosterebilir. Ornegin 6grenciler fen icerikli derslerde soyut kavramlari anlamak ve
bilgi isleme diizeyine aktarabilmek i¢in derin 6grenen olmalidirlar. Fen derslerinde derin
o0grenme yaklasimi benimseyen oOgrenciler, kavramlar1 yilizeysel anlamak veya ezberlemek
yerine kavramlar1 anlayarak farkli baglamlarda kullanabilme becerisine sahip olduklarindan
yiiksek basar1 gésterebilirler (Biggs, Tang & Kennedy, 2022). Ote yandan, sézel kavramlarin
yogun oldugu derslerde ise ezbere dayali 6grenmelerle ytlizeysel 6grenen olabilmektedirler. Bu
egilimde bulunarak 6grenmeyi 6grencilerin bilgiyi sadece kisa vadede hatirlamasin saglar.
Sonug olarak, yiizeysel 6grenmeyi benimseme 6zellikle fen gibi analiz, yorumlama ve uygulama
becerileri gerektiren derslerde basariy1 olumsuz etkileyebilir (Hattie, 2011; Zeegers, 2001). Fen
basarisini artirmak i¢in dgrencilerin derin 6grenme stratejilerini benimsemeleri ve kavramsal
anlamaya onem vermeleri gerekmektedir. Mevcut calismada 6gretmen adaylarinin derin ve
yluzeysel O0grenme yaklasimlar1 smnif diizeyi, fen dersindeki basari durumlar1 ve bdliim
degiskenlerine gore arastirllmistir. Bu ama¢ dogrultusunda ¢alismanin arastirma sorulari
asagida belirtilmigtir:

Sinif ve fen bilgisi 6gretmen adaylarinin derin ve yiizeysel 6grenme yaklasimlari

1. smnif diizeyi,
2. fen dersindeki basar1 durumlari ve
3. boliim degiskenlerine gore farklilik gostermekte midir?

Calismada analizler derin motivasyon, derin strateji, ylizeysel motivasyon, ylizeysel
strateji olmak iizere dort alt boyutta yapilarak detaylandirilmistir.

Metot

Calismada, 6gretmen adaylarinin 6grenme yaklasimlarini bolim, sinif diizeyi ve fen dersindeki
basar1 gibi degiskenler acisindan belirlemek amaciyla tarama yontemi uygulanmistir. Tarama
yontemi, genellikle genis veri toplama ve analiz etme siireci gerektiren arastirmalarda tercih
edilen bir yaklasimdir ve bu tiir ¢alismalarda veri toplama araci olarak siklikla 6lgekler ve
anketler kullanilmaktadir (Cohen & Manion, 1994). Tarama ¢alismalarinda, arastirmacilar belirli
bir konu hakkinda genel bilgi elde edebilmek icin verileri toplayip analiz ederek calismanin
kapsami genisletmektedirler (Cohen, Manion & Morrison, 2017). Calismada Ogretmen
adaylarinin 6grenme yaklasimlari belirlenen degiskenlere gore incelenmis ve verilerin analizi ile
mevcut durum tespit edilmeye calisilmistir. Bu tiir ¢alismalar, konunun daha genis bir ¢ercevede
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anlasilmasini saglayarak, oOgretmen adaylarinin 6grenme siiregleri hakkinda genel bir
degerlendirme yapmay1 amaclamaktadir.

Orneklem

Ornekleme se¢imi amaca uygun olarak yapilmistir. Amaca uygun érneklemede belirlenen amaca
hizmet etmek icin katilimcilar belirlenmektedir. Calisma kapsaminda hangi 06zelliklerin
arastirma sorularini en iyi yanitlayacagi belirlenerek bu 6zelliklere sahip bireyler secilmektedir
(Palinkas vd., 2015). Calismanin 6rneklemini bir devlet iiniversitesindeki Egitim Fakiiltesinin
sinif ve fen bilgisi 6gretmenligi boliimlerinde egitim géren 407 lisans 6grencisi olusturmaktadir.
Calisma grubuna iliskin demografik 6zellikler Tablo 1'de verilmistir.

Tablo 1.
Calisma grubunun demografik ozellikleri
Degiskenler Grup f %
Cinsiyet Kadin 312 76.8
Erkek 94 23.2
Bolim Sinif 6gretmenligi 199 49
Fen bilgisi 6gretmenligi 207 51
Sinif diizeyi Lisans 1 92 22.7
Lisans 2 106 26.1
Lisans 3 78 19.2
Lisans 4 130 32.0
1DD 41 10.1
Basari 2 CC 115 28.3
3 BB 174 42.9
4 AA 76 18.7
Total 406 100

Veri Toplama Araci

Calismada veri toplama arac olarak Demografik bilgi formu ve Ogrenme yaklasimlar olcegi
kullanilmistir. Demografik bilgi formunda cinsiyet, simif diizeyi ve fen basari durumlari
sorulmustur. Sinif diizeyi Lisans 1,2,3 ve 4 olarak fen basarisi ise 100-85 AA, 70-85 BB, 55-70 CC,
35-55 DD olarak kategorize edilmistir. DD notundan diisiik basariya sahip dgrenciler calismaya
dahil edilmemistir.

Diger veri toplama araci olarak Biggs, Kember ve Leung (2001) tarafindan gelistirilen ve
Bati, Tetik ve Giirpinar (2010) tarafindan Tiirkiye baglamina uyarlanan “Ogrenme Yaklasimlari
Olcegi (Approach Questionnaire, R-SPQ-2F)” kullanilmistir. Olgekte 20 madde ve 4 alt boyut
bulunmaktadir. Derin motivasyon (DM_S) (5 madde, madde 6rnegi: Calismanin bana derin bir
haz verdigini diislintiriim), Derin strateji (DS_S) (5 madde, madde 6rnegi: Bir¢cok yeni konuyu
ilging bulurum ve bunlarla ilgili daha ¢ok bilgi edinmeye calisarak fazladan zaman harcarim.)
Yiizeysel motivasyon (SM_S) (5 madde, madde 6rnegi: Amacim miimkiin oldugu kadar az
calisarak dersi gecmektir.), Yiizeysel strateji (SS_S) (5 madde, madde 6rnegi: Yalnizca derste
verilenleri veya derste belirtilen yerleri ciddiyetle ¢alisirnm.) Mevcut c¢alismada o6lcek icin
Cronbach Alfa degerleri alt boyutlar i¢in yukarida yazildigi sirayla 0.82, 0.81, 0.74 ve 0.72'dir.

Veriler yazilh dokiiman olarak 6gretmen adaylarina verilmistir. Ogretmen adaylarina
calismaya yonelik agiklamalar yapilmis ve sorulari i¢tenlikle cevaplamalar: istenmistir. Adaylar
sorular1 20-25 dakikada cevaplamislardir. Daha sonra toplanan veriler icin EXCEL dosyasinda
tablo olusturulmus ve SPSS programina aktarilmistir.

Verilerin Analizi

Calismanin verilerini analiz etmek i¢in normallik ve varyanslarin homojenligi sarti
saglandigindan tek faktorlii varyans analizi (One-Way ANOVA) ve t-testi kullanilmistir.
Testlerdeki anlamlilik diizeyi a=0.05'dir. Ogretmen adaylarinin 6grenme yaklagimlari1 R-SPQ-2F

EURASIAN JOURNAL OF TEACHER EDUCATION, 2024, 5(3), 70-85



75 P. METE

Olceginden aldiklar1 minumun, maximum, ortalama puanlar ve basiklik, carpiklik degerleri Tablo
2’de verilmistir.

Tablo 2.
Ogretmen adaylarinin R-SPQ-2F dlgcegine iliskin betimleyici istatistikleri
N Min. Max. Sum Mean Carpiklik Basiklik
DM_S 406 7 25 7173 17.67 -.208 501
DS_S 406 8 25 7407 18.24 .068 .184
SM_S 406 5 25 4987 12.28 715 455
SS_S 406 5 25 5921 14.58 202 610

En yiiksek ortalama derin strateji alt boyutunda goriilmiistiir (18,24). Normallik test
sonucunda Skewness degeri -.208 ile .715 arasinda Kurtosis degeri ise ,184 ile ,610 arasinda
degismektedir. Kurtosis ve Skewness degerleri -1.5 ile +1.5 arasinda degistiginde verilerin
normal dagilim gosterdigi varsayilmaktadir (Tabachnick & Fidell, 2013). Bu nedenle bu
arastirmada parametrik istatistiki yontemlere bagvurulmustur. Asagida her bir alt probleme ait
bulgular yer almaktadir.

Etik Beyan

Yapilan bu c¢alismada “Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tim kurallara uyulmustur. Yonergenin ikinci boliimii olan
“Bilimsel Arastirma ve Yayin Etigine Aykir1 Eylemler” bashg altinda belirtilen eylemlerden
hicbiri gerceklestirilmemistir.

Etik kurul izin bilgileri

Etik degerlendirmeyi yapan kurul ad1: Atatiirk Universitesi

Etik degerlendirme kararinin tarihi: 12.11.2020

Etik degerlendirme belgesi say1 numarasi: 56785782-050.02.04-E.2000294298

Bulgular

Ogretmen adaylarinin demografik bilgileri ile 6grenme yaklasimlar1 6lcegine (R-SPQ-2F)
verdikleri cevaplardan elde edilen verilerin degerlendirilmesi asagida sunulmustur.

Ogretmen Adaylarinin Derin Ve Yiizeysel Ogrenme Yaklagimlari Sinif Diizeyi Degiskenlerine Gore
Farkhlik Gostermekte Midir?

Ogretmen adaylarinin egitim diizeyleri Lisans 1, lisans 2, lisans 3 ve lisans 4 olarak
gruplandirilmistir. Ogrenme yaklasimlar1 puanlarinin egitim diizeylerine gore farkhlasma
durumlarini belirlemek icin varyanslarin homojenligi (p>.05) sart1 saglandigindan (Tablo 3) tek
yonlii varyans analizi (ANOVA) yapilmistir (Tablo 3).

Tablo 3.
Ogretmen adaylarinin sinif diizeyine iliskin betimleyici istatistikler

) 5 Varyansalarin
95% guiven aralig1 homojenligi
.. testi
N X Std. Hata Alt sinir Ust sinir

SM_S 1 104 12.17 402 11.52 13.12
2 115 12.74 401 12.07 13.66

3 84 11.64 433 10.95 12.68 975
4 134 12.38 342 11.78 13.14
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SS_S 1 104 14.61 325 14.05 15.34
2 115 14.75 311 14.12 15.35
3 84 14.63 384 14.09 15.62 693
4 134 14.41 307 13.84 15.06
DM_S 1 104 17.64 340 16.93 18.28
2 115 17.13 322 16.35 17.62
3 84 17.77 309 17.23 18.46 286
4 134 18.06 .254 17.53 18.54
DS_S 1 104 18.40 .288 17.71 18.85
2 115 17.83 .290 17.18 18.34
3 84 18.50 301 17.93 19.13 -890
4 134 18.32 247 17.79 18.77
Tablo 4.
Ogrenme Yaklasimi Puanlan ve sinif diizeyi ANOVA Sonuglari
Kareler df Kareler F p
toplami ortalamasi
DS_S Gruplararasi 26.227 3 8.742 1.023 .382
Gruplarigi 3434.632 402 8.544
Toplam 346.860 405
DM_S Gruplararasi 51.443 3 17.148 1.709 165
Gruplarici 4034.668 402 10.036
Toplam 4086.111 405
SM_S Gruplararasi 56.125 3 18.708 1.163 324
Gruplarici 6466.301 402 16.085
Toplam 6522.426 405
SS_S Gruplararasi 7.007 3 2.336 201 .896
Gruplarigi 4675.646 402 11.631
Toplam 4682.653 405

Tablo 3 ve 4’e gore Derin motivasyon icin lisans 1 égrencilerinin puan ortalamasi (X
=17.64), lisans 2 6grencilerinin puan ortalamasi1 (X = 17.13), lisans 3 égrencilerinin puan
ortalamasi (X =17.77) ve lisans 4 6grencilerinin puan ortalamasi (X =18.06) arasinda anlamh
fark goriilmemistir [F(3,402)=1.709, p>.05]. Derin strateji icin lisans 1 6grencilerinin puan
ortalamas1 (X =18.40), lisans 2 o&grencilerinin puan ortalamasi (X = 17.83), lisans 3
ogrencilerinin puan ortalamasi (X =18.50) ve lisans 4 o6grencilerinin puan ortalamasi (X
=18.32) arasinda anlamh fark goriilmemistir [F(3,402)=1.023, p>.05].

Yiizeysel motivasyon icin lisans 1 égrencilerinin puan ortalamas1 (X =12.17), lisans 2
ogrencilerinin puan ortalamasi (X = 12.74), lisans 3 6grencilerinin puan ortalamasi (X =11.64)
ve lisans 4 6grencilerinin puan ortalamas1 (X =12.38) arasinda anlamli fark goriilmemistir [F
(3,402) =1.163, p>.05]. Yiizeysel strateji icin lisans 1 &grencilerinin puan ortalamasi (X
=14.61), lisans 2 6grencilerinin puan ortalamasi (X = 14.75), lisans 3 6grencilerinin puan
ortalamasi (X =14.63) ve lisans 4 6grencilerinin puan ortalamasi (X =14.41) arasinda anlamh
fark gortilmemistir [F (3,402) =.201, p>.05].

Tek yonlii varyans analizi sonucu 6gretmen adaylarinin derin ve yilizeysel 6grenme
yaklasimlar1 puanlarinin 68renim gortilen sinif diizeyine gére anlaml olarak farklilasmadigini
gostermektedir.
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Ogretmen Adaylarinin Derin Ve Yiizeysel Ogrenme Yaklagimlar Fen Dersindeki Bagar1 Durumlari
Degiskenlerine Gore Farklilik Gostermekte Midir?

Ogretmen adaylarinin fen dersindeki basar1 durumlar1 1(DD), 2(CC), 3(BB), 4(AA) olarak 4
gruba ayrilmistir. Ogretmen adaylarinin fen dersindeki bagar1 durumlarina iligkin betimleyici
istatistikler Tablo 5'te sunulmustur. Ogrenme yaklasimlar1 o6lcegine iliskin basar
durumlarindaki farklilasmayir belirlemek i¢in varyanslarin homojenligi (p>.05) sarti
saglandigindan (Tablo 5) tek yonlii varyans analizi(ANOVA) yapilmistir (Tablo 6).

Tablo 5.
Ogretmen adaylarinin fen dersindeki basari durumlarina iliskin betimleyici istatistikler

95% Giliven aralig

Varyansalarin
homojenligi testi
N X Std. Hata Alt sinmir Ust sinir
SM_S DD 42 12.69 .67 11.33 14.04
cC 117 11.80 37 11.06 12.53
BB 194 12.56 29 11.98 13.13 490
AA 5 17.00 2.70 9.49 24.50
SS.S DD 42 14.97 .59 13.78 16.17
cC 117 14.23 .30 13.62 14.83
BB 194 14.91 24 14.42 15.39 650
AA 5 16.80 .73 14.75 18.84
DM_S DD 42 18.04 .61 16.80 19.28
cC 117 18.01 .28 17.45 18.57
BB 194 17.57 23 17.11 18.03 302
AA 5 15.00 1.48 10.88 19.11
DS_S DD 42 19.28 44 18.39 20.17
cC 117 18.10 25 17.92 18.94
BB 194 18.20 20 17.74 18.57 978
AA 5 17.55 1.24 12.75 19.64
Tablo 6.
Ogrenme yaklasimi puanlari ve basari durumu ANOVA Sonuclari
Kareler df Kareler F p Anlaml fark
toplami ortalamasi
DM.S  Gruplararasi 39.903 3 13.301  1.321 267
Gruplarigi 4046.208 402 10.065
Toplam 4086,111 405
DS_S Gruplararasi 87.058 3 29.019 3.458 017 DD-AA
Gruplarigi 3373.801 402 8.393 DD-BB
Toplam 3460.860 405
SM_S Gruplararasi 44.256 3 14.752 915 433
Gruplarigi 6478.170 402 16.115 .027
Toplam 6522.426 405
SS_S Gruplararasi 41.333 3 13.778 1.193 312
Gruplarigi 4641.319 402 11.546
Toplam 4682.653 405

Tablo 6’ya gore 6gretmen adaylarinin derin motivasyon [F(3-402)=1.32, p>.05, yiizeysel
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motivasyon F(3-402)= .91, p>.05 ve ylzeysel strateji F(3-402)= 1.20 p>.05 alt boyutlar:
puanlar1 basar1 durumlar1 degiskenine gére anlamli olarak farkhlasmamistir. Ogretmen
adaylarinin derin strateji puanlari ise basari durumlar1 degiskenine goére anlamli olarak
farklilasmistir F (3-402) = 3.46, p<.05. Tek yonlii varyans analizi sonucuna gore derin strateji
puanlari i¢cin AA basar1 durumundaki égrencilerin ortalamasi (X= 17.5), BB basar1 durumundaki
ogrencilerin ortalamasi (X= 18.2), CC basari durumundaki égrencilerin ortalamasi (X= 18.1) ve
DD basar1 durumundaki 6grencilerin ortalamas1 (X= 19.28) bulunmustur (Tablo 5). Gruplarin
en az ikisi arasinda istatistiksel olarak anlaml fark gézlenmistir. Test sonucu hesaplanan etki
biytkligi eta kare (n2) =0.025’tir. Bu sonuca gore, derin strateji puanlarinda goézlenen
varyansin % 25’inin basar1 durumlari degiskenine bagli oldugu ifade edilebilir. Gruplar arasinda
ortaya c¢ikan farkliligin hangi gruplar arasinda oldugunu belirlemek icin varyanslarin
homojenligi sart1 (p= .88, p>.05) saglandigindan Tukey HSD testinin sonuclarina bakilmistir.
Yapilan ¢oklu karsilastirma testi sonucuna gore anlaml farkin 1 (DD) ve 4 (AA) ile 1 (DD) ve 3
(BB) basari puanlari arasinda oldugu gorilmiustiir.

Ogretmen Adaylarinin Derin Ve Yiizeysel Ogrenme Yaklasimlar Béliim Degiskenlerine Gore
Farkhlik Géstermekte Midir?

Ogretmen adaylarinin 6grenme yaklasimi puanlarinin bélim degiskenine gére farkhlasip
farklilasmadigini belirlemek amaciyla bagimsiz 6rneklemler t-testi yapilmistir (Tablo 7).

Tablo 7.
Ogrenme yaklasimi puanlarinin béliime gore t — Testi Sonuclari
Ogrenme Boliimler N Ortalama Standart t p
Yaklasimlari sapma
DM S 1 207 17.81 3.104 901 37
- 2 199 17.52 3.252
DS S 1 207 18.32 2.822 527 .599
- 2 199 18.17 3.030
SM S 1 207 12.41 3.913 627 531
- 2 199 12.16 4121
$S S 1 207 14.38 3.549 -1.252 211
- 2 199 14.80 3.233

Derin motivasyon icin fen bilgisi 6grencilerinin puan ortalamasi1 (X =17.81) ile sif
ogretmenligi 6grencilerinin puan ortalamasi (X = 17.52) arasinda anlamh fark gériilmemistir
[t(404)=.901, p>.05]. Derin strateji icin fen bilgisi 6grencilerinin puan ortalamasi ile (X =18.32)
simif ogretmenligi 6grencilerinin puan ortalamasi (X = 18.17) arasinda anlamh fark
gorilmemistir [t(404)=.527, p>.05].

Yiizeysel motivasyon icin fen bilgisi 6grencilerinin puan ortalamasi ile (X =12.41) sif
ogretmenligi 6grencilerinin puan ortalamasi1 (X = 12.16) arasinda anlamh fark gériilmemistir
[t(404)=.627, p>.05]. Yiizeysel strateji icin fen bilgisi 6grencilerinin puan ortalamasi ile (X
=14.38) siif 6gretmenligi 6grencilerinin puan ortalamasi (X = 14.80) arasinda anlaml fark
gorilmemistir [t(404)=-1.252, p>.05]. lliskisiz 6érneklem t-testi sonucuna gore 6grenme
yaklasimlarinin boliim degiskeni tizerinde anlaml bir etkisinin olmadig1 s6ylenebilir.

Sonug ve Tartisma

Mevcut calismada 6gretmen adaylarinin 6grenme yaklagsimlari sinif diizeyi, basar1 ve bdliim
degiskenleri acisindan arastirilmistir. Calisma sonucuna gore, derin ve yilizeysel 6grenme
yaklasimlari, puanlari, smif diizeyi ve bolim degiskenlerine goére anlamh olarak
farklilasmamaktadir. Beklenilenin aksine 6grenme yaklasimlarinin bélim ve sinif diizeyi
degiskenlerinden etkilenmedigi ifade edilebilir. Orneklem grubu diisiiniildiigiinde fen bilgisi
o0gretmen adaylar1 ve sinif 6gretmen adaylarinin derin ve ylizeysel 6grenme yaklasimlar:
puanlarinin farkhlasmasi beklenilmekteydi. Ogrenme yaklasimlar: fen derslerine maruz kalma
durumundan etkilenebilen bir degiskendir (Mete, 2024). Ornegin Fen bilgisi 6gretmenliginde
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derinlemesine fen bilgisi ve uzmanlk gerektiren fizik, kimya biyoloji dersleri bulunurken
(Tekbiyik, Tekbiyik & Akdeniz, 2008) sinif 6gretmenliginde ise fen igerikli hayat bilgisi ve fen
o0gretimi dersleri bulunmaktadir. Programlar adaylara fen agisindan farkli 6gretim becerileri
kazandirir. Fen bilgisi 6gretmenliginde daha genis bir fen egitim icerigi bulunurken sinif
ogretmenliginde temel seviyede fen ogretimine odaklanir (Mete, 2020). Bu o6zellik
disintldiigiinde derin 6grenme yaklasimlari puanlarinin fen bilgisi 6gretmenligi lehine
farklilasmasi gerekirdi. Ayrica egitim seviyesi birinci siniftan son sinifa dogru ilerlediginde
ogrencilerin derin 6grenme yaklasim puanlarinin yiikselmesi beklenebilir. Sonucun
beklenilenden farkli ¢ikma nedenleri arasinda 6grenim goriilen boliimiin iklimsel 6zellikleri,
ogrencilerin fen dersine olan ilgileri veya kisisel ozellikleri gosterilebilir. Ayrica 6grenme
yaklasimlar1 6grencilerin ders ¢alisma aliskanliklarindan, ailesinin sosyo-ekonomik diizeyinden,
O0grenim gordiigli bolim veya O6gretim programini sevme durumlarindan etkilenebilir. Bu
baglamda 0gretme-6grenme ortamlarinin bir bitiin oldugu diistiintldiigliinde her bir degisken
birbirini etkilemekte ve farkli arastirma sonuglari ortaya ¢ikmaktadir. Sinif diizeyine iliskin
bulunan sonug son yirmili yillarda yapilan bazi ¢alisma bulgulari ile uyumluyken (Ekinci, 2009;
Ekinci ve Ekinci, 2007; Ozgiir ve Tosun, 2013; Senemoglu, Berliner, Yildiz, Dogan, Savas ve Celik,
2007), baz1 ¢calisma bulgular1 (Altun, 2013; Ellez & Sezgin, 2002; Cuhadar, Giindiiz & Tanyeri,
2013; Lindblom-Yldnne, Trigwell, Nevgi & Ashwin, 2006; Selguk, Caliskan & Erol, 2007;
Senemoglu, 2011; Tural & Akdeniz, 2008) ile uyumlu bulunmamstir. Ornegin, Altun (2013) ve
Lindblom-Ylanne vd., (2006) yaptiklar1 c¢alismalarda o6gretmen adaylarinin O6grenme
yaklasimlarini tiniversitede 6grenim gordiikleri alana gore incelenmistir. Sonuglar, 6gretmen
adaylarinin ders calisma yaklasimlarinin 6grenim gordiikleri boliime gore farkhilastigini
gostermigtir. Farkh arastirmalarda ise 6grenme yaklasimlar1 simf (Ozgiir & Tosun, 2013) ve
bolim (Sen, 2019) degiskenine gore farklilasmamistir. Meseci ve Karamustafaoglu (2023) sinif
ve fen bilgisi 6gretmen adaylarinin derin ve ylizeysel 6grenme puanlarinin farklilasmadigi
sonucuna ulagmistir.

Mevcut calismanin diger bir sonucu lisans 6grencilerinin derin strateji 6grenme yaklasimi
puanlarinin fen dersindeki basari durumlarina gore farklilik gostermesidir. Anlamh farkin 1
(DD) ve 4 (AA) ile 1 (DD) ve 3 (BB) basari puanlar arasinda oldugu goérilmiistir. Bazi
arastirmacilara gore derin Ogrenen Ogrencilerin akademik basarilar1 ylizeysel 0grenen
ogrencilerden daha yiiksek olabilir (Drew & Watkins, 1998; Wong & Watkins, 1998). Derin
stratejiyle Ogrenen oOgrenciler fen dersinin tamamen strateji gelistirilerek 06grenilmesi
gerektigini diisiinmektedir. Stratejik 6grenenler bir derste basarili olmak icin zaman etkili
kullanmakta, hedefe ulasmada kendilerine uygun bir yol olusturmaktadirlar (Entwistle &
McCune, 2004; Entwistle, McCune & Hounsell, 2002). Ggrencilerin derin stratejik 6grenen
olmalar1 bir dersteki 6grenme c¢iktilarim1 pozitif yonde dogrudan etkilemektedir. Bu ifadeler
¢alisma sonucunun ilgili arastirmalar ile tutarli oldugunu gostermektedir (Olpak & Korucu,
2014; Prince Michael & Felder Richard, 2006; Sen, 2019). Sen (2019) akademik basarisi yiiksek
olan dgrencilerin derin motivasyon ve derin strateji puanlarinin farklhlastigini raporlamistir.
Fakat mevcut calisma sonucunda derin motivasyon puanlarinin gruplar arasinda
farklilasmamistir. Bu beklenmeyen sonug icin derin motivasyon tanmimi kullanilabilir. Derin
motivasyonda konuyu ilging bulma, ¢alismaktan zevk alma, akademik konular1 heyecan verici
bulma, konu 6ncesinde merak uyandiran igeriklerin olmasi gibi durumlardan bahsedilmektedir.
Calismada bu anlamda farkliligin olmamasi 6grencilerin fen dersine yonelik motivasyonlarinin
istenilen diizeyde olmamasindan kaynaklanabilir. Ayrica 6grenme yaklasimlar1 ders siirecinde
kullanilan yontemden, sinavlarin yapilis seklinden etkilenmektedir (Beyaztas & Senemoglu,
2015; Ozdemir & ilhan Beyaztas, 2018). Ornegin 6grenciler sinavlarin klasik veya coktan secmeli
olma durumuna gore derse odaklanmakta ve calismalarini bu yonde sekillendirmektedir.
Ogrencilerin derin 6grenen olmalar1 6gretim, dersin islenisi ve degerlendirme gibi durumlara
bagh oldugundan 6g8retim ortamlar1 bu yénde diizenlenebilir. Ayrica arastirma sorgulamaya
dayali, yaparak yasayarak o6grencilerin aktif oldugu 6grenen merkezli 6grenme ve Ogretim
yontemleri derin yaklasimin gelismesini saglayabilir. Ogrencilerde derin 6grenmenin
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gelistirilebilmesi icin O6gretmen yetistirmede Ogretimin niteligini artiracak icerikler
olusturulabilir.

Calisma sonuclarina dayali olarak egitim paydaslarina ve ¢alisma yapacak arastirmacilara
yonelik bir takim 6neriler sunulabilir. Ogretmen adaylarinin 6grenme yaklagimlarinin derin
yonilinde gelismesi icin egitim arastirmalari referans alinarak egitim-6gretim planlar1 bu
dogrultuda gelistirilebilir. Orneklem biyiikliigii artirlarak ¢alisma genis kapsaml
tekrarlanabilir. Ogrenciler ile gériismeler yapilarak égrenme yaklasimlar1 hakkinda detayh
veriler toplanabilir.
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Extended Abstract
Introduction

Learning approaches are closely linked to learning, success, and the teaching process. They
relate to individual differences among students and how they engage with learning (Marton &
Saljo, 1976a, 1976b). The emergence of learning approaches is grounded in the studies of
Marton and Saljo (19764, b). In their study, Marton and Saljo had university students read
important passages from prose and asked them to explain the meaning of the passages and how
they approached the reading. The first group focused on parts that were likely to be tested and
needed to be memorized, while the second group aimed to understand the passage as a whole
and grasp its content. The study highlighted differences in what was learned, rather than the
amount learned. Marton and Saljo classified the memorization-based learning approach as
“Surface” and the understanding-based approach as “Deep.”

In deep learning, students form their own opinions by interpreting the information they
have learned. To satisfy their curiosity, they aim to understand a passage or a new concept and
seek to integrate their knowledge and skills with daily life experiences. Deep learners create
logical connections with pre-existing schemas in their minds, restructuring information based
on their cognitive structures (Lang & Evans, 2006). In contrast, superficial learning occurs when
students believe they need only limited knowledge to achieve success. Superficial learners have
insufficient conceptual structures regarding the information in their memory, which makes it
difficult for them to explain their views consistently. In this approach, the student’s goal is to
achieve a passing grade or meet the minimum criteria necessary to pass the course. To reach
this goal, students commit information to memory without going beyond course materials and
attempt to recall it when needed (Beyaztas & Sahin, 2017; Biggs, Kember, & Leung, 2001; Erden
& Altun, 2006). The current study examined the deep and surface learning approaches of
undergraduate students in relation to education level, success in science courses, and
department variables.

Method

The study employed the screening method to examine the learning approaches of teacher
candidates in relation to department, education level, and success in science courses. The
sample consisted of 407 undergraduate students from various departments within the Faculty of
Education at a state university.

The researcher used the Approach Questionnaire (R-SPQ-2F) developed by Biggs et al.
(2001) to measure learning approaches. Bati et al. (2010) previously adapted the scale to the
Turkish context. The scale includes 20 items and four subscales. In the current study, the
researcher calculated Cronbach’s alpha values for the sub-dimensions, which ranged from 0.82
to 0.72. One-factor analysis of variance (One-Way ANOVA) and t-test were used to analyze the
data of the study. The significance level in the tests is a=0.05.

Findings

The study examined undergraduate students’ deep and surface learning approaches based on
education-level variables. The education levels of teacher candidates were grouped into four
categories: 1, 2, 3, and 4. The researcher performed a one-way analysis of variance (ANOVA) to
determine if learning approach scores differed according to education level. The results showed
that teacher candidates’ deep and surface learning approach scores did not differ significantly
based on their level of education.

The study also examined deep and surface learning approaches based on undergraduate
students’ success in science courses. The success levels of teacher candidates in science courses
were divided into four groups: 1 (DD), 2 (CC), 3 (BB), and 4 (AA). A one-way analysis of variance
(ANOVA) was conducted to assess the variation in achievement levels regarding the learning
approaches scale. The results revealed a statistically significant difference between at least two
of the groups. The multiple comparison test showed that the significant differences occurred
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between success scores of group 1 (DD) and group 4 (AA), and between group 1 (DD) and group
3 (BB).

Finally, the study examined undergraduate students’ deep and surface learning
approaches based on department variables. An independent samples t-test was conducted to
determine whether learning approach scores differed according to department. The results
indicated that learning approaches did not significantly differ based on the department variable.

Discussion

In the current study, the researcher examined undergraduate students’ learning approaches in
terms of education level, success, and department variables. The results showed that deep and
surface learning approach scores did not differ significantly based on education level and
department variables. Contrary to expectations, the study found that learning approaches were
not influenced by department and education level variables. Given the participants, the
researcher expected the deep and surface learning approach scores of science teacher
candidates and classroom teacher candidates to differ. Since learning approaches can be
influenced by exposure to science courses (Mete, 2023), the researcher expected deep learning
approach scores to be higher for science teaching students. Additionally, as students progressed
from their first year to their senior year, the researcher anticipated an increase in their deep
learning approach scores. Possible reasons for the unexpected results could include the
characteristics of the department, students’ interest in the science course, or their personal
characteristics.

The study also showed that undergraduate students’ deep strategy learning approach
scores varied based on their success in the science course. The study observed a significant
difference between the achievement scores of group 1 (DD) and group 4 (AA), and between
group 1 (DD) and group 3 (BB). Previous research suggests that students using deep learning
strategies tend to achieve higher academic success than those using superficial strategies (Drew
& Watkins, 1998; Wong & Watkins, 1998). Deep strategy learners believe that they should learn
science lessons by developing strategies. They effectively manage their time and create paths to
meet their goals (Entwistle & McCune, 2004; Entwistle et al.,, 2002). This approach positively
affects their learning outcomes in courses. These findings support the results of previous
research (Olpak & Korucu, 2014; Prince Michael & Felder Richard, 2006; Sen, 2019). Sen (2019)
reported that students with higher academic success scored higher on deep motivation and deep
strategy dimensions.

Based on the study results, the researcher suggest that education stakeholders and future
researchers consider the following recommendations. To help teacher candidates develop deep
learning approaches, educational plans could be developed with reference to educational
research. Future studies could replicate the research with a larger sample size. The researchers
could gather detailed data on students’ learning and studying habits by conducting interviews.
Additionally, experimental studies could explore the effects of inquiry-based teaching practices
on the development of learning approaches.
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Analitik Geometri Dersinin Materyal ve Teknoloji Destekli Ogretimine iliskin
Ogretmen Goriislerinin Incelenmesi

Oz

Bu arastirmada materyal ve teknoloji destekli analitik geometri 6gretimine iliskin 6gretmen gortislerinin
incelenmesi amacglanmistir. Arastirma nitel arastirma yontemlerinden durum c¢alismasi deseniyle
yuritilmistir. Calismanin o6rneklemini Dogu Karadeniz Bolgesi'nde bir devlet iiniversitesinde
lisanstiistii 6grenim gérmekte olan 12 matematik 6gretmeni olusturmaktadir. Calisma grubu amagh
ornekleme yontemiyle belirlenmistir. Veriler yar1 yapilandirilmis goériisme formu ve giinliikler ile
toplanmis ve igerik analizine tabi tutularak analiz edilmistir. Elde edilen bulgular dogrultusunda
orneklemde yer alan 6gretmenler analitik geometri dersini materyalve teknoloji destekli 6grenmenin,
Ogretim siirecine katki sagladigini ifade etmislerdir. Bunun yaninda gorsellestirmenin ve
somutlastirmanin 6grenmede etkili oldugunu ve kullanilan y6ntemin en ¢ok vektorler konusunun
6grenilmesinde faydal oldugunu belirtmislerdir.

Anahtar Kelimeler: Analitik geometri, Geometri, Materyal destekli egitim, Teknoloji destekli egitim

Giris

Gelisen bilgi toplumlarinda, sorgulayan, 6grenen ve kendini gelistiren bireylerin énemi giderek
artmaktadir. Toplumdaki degisen ihtiyaclar ve bireylerden beklenen hedeflerdeki degisim, egitim
streglerinde de degisimi zorunlu kilmaktadir (MEB, 2018). Bu durum, geleneksel egitim anlayisini
etkilemis ve égretmen ile 6grencinin rollerinde degisikliklere neden olmustur. Ogretmen artik
yalnmizca bilgiyi aktaran bir figiir olmanin 6tesine gecerek, 6grencileri bilgiye yonlendiren bir
rehber konumuna gelmistir (Sahin & Yildirim, 1999). Egitimde kullanilan yontemlerin, araglarin
ve yaklasimlarin zaman icinde dnemli degisikliklere ugradigi da goriilmektedir. Ge¢miste sadece
yaz1 tahtas1 (kara tahta), kalem ve defter gibi geleneksel araclarla yiiriitiilen egitim-6gretim
ortamina karsilik, gliniimiizde bilgisayarlar, projeksiyon cihazlari, tabletler ve en son olarak akilli
tahtalar gibi teknolojik araglar egitim siirecinde yer aldig1 goriilmektedir (Mert & Sen, 2019).
Teknolojinin sagladigi onemli firsatlar ve 6grenme-6gretme siirecine olan olumlu etkisi,
matematik dgretim programlarinda koklii bir degisimin gerekliligini ortaya koymustur (Kaleli-
Yilmaz, 2012). Teknolojinin sundugu yeni bakis acilar;, deneme, sinama ve arastirma
stire¢lerindeki kolayliklar, matematigin icerigini ve ¢calisma alanlarini genisletmistir (Baki, 2001).
Alkan (2005), egitim teknolojisi siirecini, "insanin 6grenmesi olgusunun tiim yonlerini igceren
problemleri sistematik olarak analiz etmek, bunlara ¢oziimler gelistirmek iizere ilgili tim
unsurlan (insan giiciinii, bilgileri, yontemleri, teknikleri, arac-gerecleri, diizenlemeleri vb.) ise
kosarak uygun tasarimlar gelistiren, uygulayan, degerlendiren ve yoneten karmasik bir stirec”
olarak ifade etmistir. Boylece egitimdeki yenilikci yaklasimlarin temelini olusturacagi
distinilmektedir. Bu baglamda egitimde teknoloji kullanimiyla birlikte bilgiye ulasim 6nemli
olciide kolaylasirken, daha hizh ve etkili sonuclar elde edilebilir (Sen, 2011, s.1). Ayrica teknoloji,
ogrencilere esnek, etkilesimli ve kisisellestirilmis 6grenme imkanlar1 sunmaktadir (Saban, 2007;
Alacac1 & Mcdonald, 2012). Akkoyunlu (1998), egitimde teknolojinin kullanilmasinin katkilarini
“Teknolojinin entegrasyonu, 6grenmenin niteligini arttirabilir; 6grenci ve 6gretmenlerin hedeflere
ulasmak icin harcadiklar1 zamani azaltabilir; 68retmenlerin etkinligini artirabilir, egitim
maliyetlerini disiirebilir ve 6grencileri 6grenme ortaminda daha etkin kilabilir” seklinde ifade
etmistir. Teknolojinin egitim siirecine etkili bir sekilde entegre edilmesinin genel potansiyeline
vurgu yapildig1 gorilmektedir. Egitimde, insan gelisimine katkida bulunmak icin teknoloji
kullanilarak etkili ve kalic1 6grenmeleri olusturulmasi amaglanmistir (Isman, 2005).

Ulkemizde egitimde teknoloji kullanimina yonelik yatirimlar her gecen giin artmakta; egitim
kurumlarindaki siniflar modern teknolojik araclarla donatilmakta ve tiim 6grencilerin yeni
teknolojik cihazlarla tanisma firsati bulmasi icin uygun ortamlar olusturulmaktadir. (Onal & Cakar,
2016). Ozellikle bilgisayar teknolojisinin sagladigi olanaklar, matematik &gretiminde
kullanilabilen c¢esitli yazilimlarin gelistirilmesine olanak tanimistir Dinamik matematik
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yazilimlari, matematigi soyuttan somuta tasiyarak 6grencilerin hayal gii¢lerini gelistiren 6nemli
araglar olarak 6ne cikmaktadir (Hazzan & Goldenberg, 1997; Giiven & Karatas, 2005). Kaya (2006)
O0gretim materyallerinin, egitimciler tarafindan 6grencilere sunulan araclar oldugunu ve 6grenme
stirecinde Kkilit bir rol oynadigini, 6gretim programinin belirlenen kazanimlarina uygun bir sekilde
hazirlanmasinin gerekli oldugunu ve 6grenci ihtiyaglarina etkili bir sekilde cevap verecek nitelikte
olmasi gerektigini dile getirmistir. Giinii¢, Odabasi & Kuzu (2013), teknolojinin yayginlasmasiyla
birlikte 06grencilerin teknoloji kullanim becerilerinin gelisebilecegini, yeni sorumluluklar
alabileceklerini ve davranislarinin teknolojiden daha fazla etkilenecegini dil ile ifade etmislerdir.
Teknolojinin ve bilgisayarlarin hayatin her alanina entegre olmasiyla birlikte, 6g8rencilere bilgiyi
veya beceriyi geleneksel yontemlerle sunmak yerine, farkli yaklasimlar kullanmak giderek daha
fazla gereklilik halini almistir (Sen & Sentiirk, 2014, s. 189).

Egitimde teknolojiyi verimli kullanmanin en etkili yollarindan birinin de somut materyal
kullanimi oldugu diisiiniilmektedir. Materyal kavrami, baz1 arastirmalarda "manipulatif”, bazi
calismalar ise "nesne" veya "model" terimleriyle tanimlanmistir (Clements, 1999; Olkun & Toluk-
Ugar, 2007). Ogretim materyalleri, 6gretme ortamlarinda gérev alanlarin soyut kavramlari
somutlastirmak ve 6gretimi daha etkili bir sekilde gerceklestirmek i¢in kullandiklar1 araglardir
(Bozkurt & Akalin, 2010). Ogretim materyallerinden biri, konularin 6gretimi sirasinda kullanilan
somut materyallerdir. Somut materyaller, 6grenme ortamlarinda 6grencilerin karsilastigi soyut
kavramlar1 somut hale getiren araglar ve gereclerdir (Van de Walle, 2007). Materyaller, giinliik
yasamda da kullanilan boncuk, fasulye, para veya 6lcme araglari gibi nesneler olabilecegi gibi,
matematik 6gretimi i¢in 6zel olarak tasarlanip iiretilmis onluk taban bloklari, geometri tahtasi
veya oriintii bloklar: gibi nesneler de olabilir (Yetkin-Ozdemir, 2008). Somut materyal kullanimi,
ogrencileri kendi baslarina diisiinmeye tesvik eder, onlara problem ¢6zme i¢in gesitli firsatlar
sunar, 6z glivenlerini artirir ve kendi kararlarini verebilme yetisi kazandirir (Akkaya vd., 2012).
Ayrica somut materyaller, 6grenciler agisindan konunun daha kolay 6grenilmesini saglamakla
birlikte, 6gretmenler i¢in de 6gretimi kolaylastirarak egitim yasantilarini zenginlestirir ve konuya
derinlik kazandirir (Akkaya vd., 2012). Kaya (2006), 6gretim materyallerinin egitimdeki yerini ve
onemini vurgulayarak, bu materyallerin 6grenme stirecinde egitimciler tarafindan dgrencilere
sunulan araglar oldugunu belirtmis ve o6gretim programinin hedeflerine uygun olarak
hazirlanarak dgrenci ihtiyaclarini eksiksiz bir sekilde karsilayacak nitelikte olmalar1 gerektigini
ifade etmistir (s. 26). Literatiirdeki calismalara gore, Kelly (2006), somut nesne kullaniminin
ilkogretim 6grencilerinin matematiksel kavramlar1 6 grenmelerine ve problem ¢6zme becerilerini
gelistirmelerine biiyiik fayda sagladigini belirtmistir. Benzer sekilde, Ersoy & Ardahan (2003),
etkilesimli 0gretim materyallerinin ve somut materyallerin sinif ortaminda kullanilmasinin
o6nemini vurgulamislardir. Ayrica, Bulut ve arkadaslar1 (2002), matematik 6gretiminde somut
materyallerin gerekliligini, bu materyallerin kavramlar1 somutlastirarak matematigin 6grenciler
icin anlamli hale gelmesine yardimci olmalariyla agiklamislardir.

Materyal ve teknoloji destekli 6gretimin kullanildig1 derslerden birisi de analitik geometri
dersidir. Geometri "Geo" (yer) ve "metry" (6l¢iim) kelimelerinin birlesiminden tiiretilmis "yer
Olciisti " anlaminda sozctiktiir. Kelime anlamindan yola ¢ikilarak geometri icin "diinyay1 6lcmek”
de denebilir (Terzi, 2009). Geometri giinliik hayatin icinde bir bilimdir. Bir resim ¢izilirken
sekillerden yararlanilir, bir mekan tarif edilirken yonler kullanilir, bir nesnenin 6zelligi
aciklanirken (dikddrtgen masa gibi) yine geometriden yararlanilir. Analitik geometri diger adiyla
koordinat geometrisi, geometri ile cebiri birlestiren bir matematik dalidir. Bu sayede geometrideki
problemler cebirsel problemlere déniistiiriilerek formiiller elde edilir. Ogrencilerin diisiinmelerini
kolaylastirmada, ¢6ziime ulasmalarini saglamada yeni goriisler kazanmalarina katki saglamada
analitik geometrinin 6neminin yadsinamaz oldugu sdylenebilir. Analitik geometri, geometri ve
cebiri birlikte kullanip, cebirsel agiklama getirerek problem ¢ézmeyi amaclar (Altun, 2004).
Bununla birlikte 6grenciler analitik geometri konularini 6grenmede c¢esitli zorluklarla
karsilasmaktadir (Gézen, 2001). Bu durumun gerekgesi olarak, analitik geometri dersinin
o0gretmenler tarafindan yeterince somutlastirillamamasi ve 6grencilerin seviyesine uygun hale
getirilememesi nedeniyle anlasilmasinin zorlasmasi gosterilebilir (Pazarbasi & Es, 2015).
Ogrencilerin analitik geometri dersinde sikinti yagsamalarinin bir diger gerekgesi ise dersin yogun
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bir sekilde soyut kavramlar icermesi olarak gosterilebilir (Gozen, 2001). Yapilan calismalar
incelendiginde, oOgrencilerin analitik geometri kavramlarini 6grenmede cesitli giicliiklerle
karsilastiklar1 gozlemlenmistir (Giilkilik, 2008; Gorghiu, Puana & Gorghiu, 2009; Giiven & Karatas,
2009; Baltaci, 2014; Baltac1 & Yildiz, 2014; Tatar, Kagizmanh & Akkaya, 2014). Geometrik yer
kavrami ile ilgili yapilan arastirmalarda, 6grencilerin bu kavrami kafalarinda canlandiramadiklari,
tahmin edemedikleri ve tahminlerini agiklamada yetersiz kaldiklar1 belirlenmistir (Giilkilik, 2008;
Giiven & Karatas, 2009; Baltaci, 2014). Matematik ve 6zellikle analitik geometri 6gretimindeki
giicliikleri asmak i¢cin zengin 6grenme ortamlari olusturulmalhdir (Baltaci, Yildiz & Kosa, 2015).
Boylece 6gretim icin kullanilan arag ve gerecler, 6grencilerin derse ilgilerini arttirip 6grenmelerini
kolaylastirmakta ve motivasyonlarini ytikseltebilmektedir (Yalin, 2000). Sowell (1989) yaptig1
calismada, Ogretim siirecinde materyal kullaniminin, o6grencilerin belirlenen amaglara
ulasabilmesinde etkili bir yontem olarak tercih edilebilecegini belirtmistir. Campoy (1992),
ilerleyen teknolojinin geometri 6gretiminde kullanilmasinin tiim 6grenciler i¢in uygun olacagini
dile getirmistir. Egitimdeki gelisim ve degisim bircok faktére dayalidir ki bu faktorlerin basinda
O0gretmenler yer almaktadir. Literatiirde 6gretmen ve 6gretmen adaylarinin teknolojiyi kullanma
konusunda diisiincelerini inceleyen calismalar yer almaktadir. Ugar (1999) calismasinda
Ogretmenlerin hizmet 6ncesi egitimlerinde yeterli 6gretim teknolojisi bilgi ve becerilerine sahip
olmadiklarini belirtmistir. Elikiiciik (2006) tarafindan yapilan diger bir calismada 6gretmenlerin,
Ogretim siirecinde teknoloji kullanma istegi ve yeterlilikleri incelenmis ve sonucunda erkek
Ogretmenlerin bilgisayar, tepegdz ve projeksiyonu bayan 6gretmenlere gore daha sik kullandigi
ayrica geng¢ 0gretmenlerin deneyimli 6gretmenlere gore teknolojiyi kullanma konusunda daha
istekli olduklar1 belirtilmigtir. Ogretmenler, teknolojiyi 6gretim materyalleriyle uyumlu bir sekilde
kullandiklarinda, etkili bir egitim stireci gerceklestirilebilir (Dargut & Celik, 2014).

Alan yazinda yapilan calismalar incelendiginde Drake & Sherin (2006), calismalarinda
matematik dgretmenlerinin teknolojik gelismelere uyum siireclerini incelemis, her 6gretmenin
kendisine 0zgli yontemleri oldugunu belirtmislerdir. Karatas ve Giliven (2008) 0Ogretmen
adaylarina matematik egitiminde teknolojinin nasil kullanilacagi konusunda 6rnek durumlarin
sunulmasinin gerekliligini anlatmislardir. Clarke (2009) tarafindan yapilan ¢alisma ise matematik
bilgisini artirmada teknolojinin 6énemli oldugunu ve 6gretmen adaylarinin bu becerilere sahip
olacak sekilde egitilmelerinin 6neminden bahsetmektedir. Carter ve Ferrucci (2009), GeoGebra
kullaniminin 6gretmen adaylarinin geometri konularini daha iyi anlamalarina katki sagladigini
belirlemislerdir. Késa ve Karakus (2010) ¢alismasinda, Cabri 3D yaziliminin analitik geometri
ogretiminde etkili bir arag olabilecegini ve dgrencilere matematiksel kavramlari daha iyi anlama
firsat1 sunabilecegini dne stirmektedir. Genel olarak alan yazinda analitik geometri dersine iliskin
o0gretmen goruslerinin incelendigi calismalarin sinirli sayida oldugu goérilmiistir.

Teknolojik araglarin 6gretimde yayginlasmasiyla 6grencilerin cesitli giicliikkler yasadigi
derslerden biri olan analitik geometri 6gretiminde de bu aracglarin entegre edilmesi énem arz
etmektedir. Bu baglamda da teknolojinin hizla ilerledigi giliniimiizde analitik geometri
kavramlarinin 6gretiminde hem teknoloji hem de somut materyal kullanimina iliskin
ogretmenlerin goriislerinin 6nemi 6n plana cikmaktadir. Bu kapsamda arastirmacilarla matematik
ogretmenlerine yonelik 14 haftalik materyal ve teknoloji destekli analitik geometri egitim siireci
tasarlanmistir. Bunun i¢in ilk olarak érneklemde yer alan 6gretmenlerin ihtiyaglari belirlenmistir.
Ayrica irdelenen konuya iliskin materyaller hazirlanmis, hazirlanan materyallerin sunuma katkisi
tartisiimistir. Hazirlanan materyaller ve teknoloji destegiyle planlamaya uygun bir sekilde
yuriitillen uygulama asamasinda ise dersler yiiz ylize olmakla birlikte katilim saglayamayan
olmas1 durumunda ¢evrimici olarak da acilmis ve kayit altina alinmistir.

Teknoloji destegi GeoGebra basta olmak tlizere Scientific Word Place ve Mathematica
programlarinda aktif olarak yapilan cizimler ile 6zellikle somutlastirma ve ii¢ boyutlu
diistinebilmeyi kolaylastirabilme noktasinda kullanilmistir. Uygulama evresinde drneklemde yer
alan 6gretmenlerin materyal ve teknoloji destekli analitik geometri egitim siirecine yonelik
gorislerinin belirlenebilmesi adina her dersin bitiminde giinltikler hazirlanmis ve kullanilan
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programa yiiklenmistir. Bu ¢alismada analitik geometri dersinin materyal ve teknoloji destekli
ogretimine iliskin 68retmen goriislerinin incelenmesi amac¢lanmistir. Bu amag kapsaminda;

1) Tasarlanan egitim stlirecine katilan 6gretmenlerin materyal destekli analitik geometri
egitim siirecine yonelik gortslerinin belirlenmesi,

2) Tasarlanan egitim siirecine dahil olan 6gretmenlerin teknoloji destekli analitik geometri
egitim siirecine yonelik goriislerinin belirlenmesi hedeflenmistir.

Materyal destekli egitime iliskin yapilan ¢alismalar incelendiginde daha ¢ok okul éncesi ve
ilkokul diizeyinde ¢alismalar yuriitildiigii goriilmektedir. Ancak 6gretimde materyal kullanimi
somutlastirmay1 kolaylastirdigindan ortaokul matematigi icinde olduk¢a 6nemlidir. Bu ¢alisma
0gretmenlere yonelik analitik geometri 6gretimine iliskin teknoloji ve materyal desteginin birlikte
kullanildig1 bir egitim siirecinin tasarlanmasi ve uygulanmasi bakimindan 6zgiin oldugu ve
¢alismanin bu yoniiyle mevcut alan yazina katki saglayacag diisiiniilmektedir.

Yontem
Arastirmanin Modeli

Arastirmada nitel arastirma yontemlerinden durum ¢alismasi kullanilmistir. Durum ¢alismasi bir
veya daha fazla durumun detayl olarak incelendigi durumlarda kullanilir (Yildirim & Simsek,
2013). Bu calismada lisansiistii egitim alan 6gretmenlerin materyal ve teknoloji destekli analitik
geometri egitim siirecine iliskin goriislerinin detayl olarak incelenmesi amaglandigindan durum
¢alismasi deseni tercih edilmistir.

Orneklem

Calismanin 6rneklemi Dogu Karadeniz Bolgesi'nde bir devlet iiniversitesinde lisanstistii 6grenim
gormekte olan ve Analitik geometride se¢meli konular dersini alan 6 kadin ve 6 erkek olmak iizere
12 matematik 6gretmeni olusturmaktadir. Katilimcilar devlet okullarinda gérev yapmakta ve
hizmet siireleri 1 ile 10 yil arasinda degismektedir. Katilimcilarinin belirlenmesinde amach
ornekleme yontemlerinden maksimum cesitlilik 6rneklemesi tercih edilmistir. Bu yontemle,
goreli olarak kiiciik bir drneklem olusturulmasi ve o6rneklemde ele alinan problemle ilgili
bireylerin c¢esitliliginin en list diizeyde yansitilmasi amag¢lanmistir (Yildirim & Simsek, 2008).
Katilimcilarin belirlenmesinde, arastirmaya katilma istegi ve konuya yonelik ilgileri esas
alinmistir.

Veri Toplama Araglari

Arastirma kapsaminda, matematik 6gretmenlerine yonelik lisansiistii analitik geometri dersi,
arastirmacilar tarafindan GeoGebra'nin yani sira Scientific Word Place ve Mathematica yazilimlari
kullanilarak uygulanmistir. Bu derslerde; diizlemde-uzayda koordinat sistemleri, diizlemde-
uzayda vektorler, dizlemde-uzayda dogrular, diizlem denklemleri, geometrik yer ve koordinat
doniisiimleri konularina yer verilmistir. Dersler haftada 2 ders saati olmak tizere 14 haftalik bir
stirecte gerceklestirilmistir. Calismanin 6rnekleminde yer alan matematik 6gretmenlerinin
analitik geometrinin 6gretimine iliskin ihtiyaclar1 géz 6niinde bulunularak siire¢ tasarlanmistir.
Veri toplama siireci boyunca yapilan goriismeler su sekilde 6zetlenebilir:

Ilk hafta, 6gretmenlerin teknoloji temelli 6gretime yonelik bakis acilar ve teknoloji destekli
materyal kullanimi konusundaki goriisleri alinmistir. Analitik geometriye iliskin bilgi, birikim ve
tutumlari, teknoloji kullanim durumlari, teknolojiye erisim yollari ile ilgili bireysel goriismeler
yapilarak katilimcilarin siirecten yiiksek oranda fayda gorebilmeleri icin tasarlanan siireg¢
tizerinde gerekli diizenlemeler yapilmistir. Ayrica yapilan bu goriismelerde siirecin ilerleyen
asamalarinda katilimcilarin sorumluklarina iliskin bilgilendirme yapilmistir. Bu dogrultuda;
materyal ve teknoloji destekli olarak toplamda on dort hafta boyunca islenmesi planlanan her bir
analitik geometri bashigi altinda kullanilan yontemin siirecteki etkisine iliskin giinliik yazmalari
talep edilmistir.
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[kinci hafta, geometrinin temel kavramlarindan olan nokta, dogru, diizlem, uzay basliklari
ele alinarak nokta-dogru, dogru-diizlem, diizlem-uzay kavramlar iliskisel bazda GeoGebra
yazilimi kullanilarak irdelenmistir. Ayrica koordinat, koordinat diizlemi, vektor kavramlarinin
Ogretimi icin hazirlanan materyal kullanilarak koordinat diizleminde nokta gosterimi, konum
vektort, 151n ve vektor arasindaki fark ve bir vektoriin normu, birim vektor gibi alt bagliklar ele
alinmistir. Kullanilan materyalin katilimcilarin ders esnasinda aktif olmasini sagladigi ve teknoloji
desteginin 6grenme siirecini etkili ve daha kolay anlasilabilir hale getirdigi gozlemlenmistir.
Ayrica her dersin sonunda, katilimcilarin derse 6n hazirlikla gelmelerinin saglanabilmesi adina
sonraki hafta islenecek konu ile ilgili 6n bilgilendirme yapilmistir.

Ugiincii hafta, diizlemde vektorler baghg altinda iki vektoriin skaler carpimi ve bu garpimin
islem ozellikleri, skaler ¢arpim ve bir vektoriin skalerle carpimi arasindaki fark, diizlemde iki
vektoriin paralellik ve diklik kosullar1 ele alinmistir. Ayrica Scientific WorkPlace programinin
kullanim paneli kisaca tanitilarak basit c¢izimler iizerinde uygulamalar yapilmis boylece
katilimcilarin programa ilgi duymalar1 adina bir zemin hazirlanmistir. Sonrasinda katilimcilarin
i¢ boyutlu diisiinebilmelerini saglayabilmek i¢in Scientific WorkPlace programinda paralel ve dik
diizlemler cizilmis ve bu diizlemler lizerinde yatan vektorlerin diklik ve paralellik durumlari
tartisilmistir. Ayni program tizerinde yapilan cizimle diizlem ve yiizey farki irdelenmistir (Sekil
1). Son olarak dikdortgenler prizmasi seklindeki bir koliden hazirlanan materyal kullanilarak
diizlemlerin paralelligi, ayritlar tizerinde yatan vektorlerin birbirine gére durumlari tartisilmistir.

Sekil 1.
Scientific WorkPlace programinda paralel ve dik diizlemler

Dordiincti hafta, dersin baslangicinda katilimcilara derslerde kullanilan materyallerin
sagladig1 potansiyel ve sinirhiliklarin, 6gretim tercihlerine nasil etki ettigine dair acik bir soru
yoneltilmis, ders sonunda yazacaklar1 giinlilkte soruyu cevaplandirmalar1 talep edilmistir.
Sonrasinda uzayda vektor konusuna GeoGebra ile ¢izilen li¢ boyutlu koordinat sistemi iizerinden
giris yapilarak, iki vektor arasindaki agi, vektorel carpim, karma carpim anlatilmistir. Bu hafta icin
yeni bir materyal hazirlanmamis {ciincii haftada dikdortgenler prizmasi seklindeki bir koliden
hazirlanan materyal kullanilarak ayritlarinda vektérler bulunan prizma icin hacim hesabi ve
vektorlerin olusturdugu dortgen icin alan hesabi irdelenmistir.

Besinci haftada ve sonrasinda her hafta belirlenen yazilimlar ve hazirlanan somut
materyaller kullanilarak, belirlenen konular dogrultusunda dersler on doért hafta boyunca
islenmistir. Akistan farkli olarak sekizinci haftada katilmcilardan yedinci haftada islenen konuyla
ilgili kendi materyallerini hazirlamalari, siirecte dikkate aldiklar1 kriterleri agiklamalari, ayrica
materyallerin amacini ve beklenen etkisini konuyla iliskilendirerek belirtmeleri istenmistir.
Boylece katilimcilarin materyal hazirlayabilme konusunda 6z giiven kazanmalar1 ve ele alinan
konuya iliskin farkindaliklarinin arttirilmasi amacglanmistir.

Ayrica bu on dort haftalik siirecte iki farkli program tlizerinden matematik ve geometri
derslerinde dinamik bir yazilim kullanilarak teknoloji destekli bir 68retimin nasil yapilabilecegine
iliskin farkindalik olusturulmus ve farkli konularda materyallerin nasil hazirlanabilecegi
tartisilmistir. Uygulama evresinde orneklemde yer alan 6gretmenlerin materyal ve teknoloji
destekli analitik geometri egitim stirecine yonelik goriislerinin belirlenebilmesi adina her dersin
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bitiminde giinliikler hazirlanmis ve bu giinliikler kullanilan Microsoft Teams programina
yluklenmistir. Glinliiklerde 6gretmenler ders bitiminde islenen derse yonelik diisiincelerini ve
gozlemlerini yazili olarak ifade etmislerdir.

Arastirmanin verileri 6 sorudan olusan yar1 yapilandirilmis goriisme formu ve giinliikler ile
toplanmistir. Goriisme sorularinin gelistirilmesi siirecinde arastirmanin amaci ve hedefleri
dikkate alinmistir. Arastirmacilar tarafindan hazirlanan goériisme sorulari i¢cin uzman goriisiine
basvurulmustur. Uzmanlardan, her bir sorunun agiklik, anlasilirlik ve amaca uygunluk agisindan
degerlendirilmesi talep edilmistir. Ayrica, bu degerlendirmelere ek olarak (varsa) ifade etmek
istedikleri hususlar1 agiklamalari istenmistir. Yapilandirilmis gériisme formunun arastirmanin
amacina uygun sorulardan olustugu konusunda goriis birligi saglanmistir. Uzman
degerlendirmeleri dogrultusunda, ifade tarzina baglh olarak sorularin anlasilirhgini etkileyen bazi
noktalar iizerinde yapilan kii¢iik diizeltmelerle birlikte goriisme formuna nihai hali verilmistir.

Orneklem grubunda yer alan tiim 6gretmenlerle goniillillik esas1 dikkate alinarak
goriismeler yapilmistir ve bu goriismeler 6gretmenlerin izni ile kayit altina alinmistir. Goriisme
oncesi her bir 6gretmene arastirmanin amaci hakkinda kisaca bilgilendirme yapilmistir. Herhangi
bir yonlendirmeden ka¢inilmistir.

Verilerin Analizi

Goriismelerden ve giinliiklerden elde edilen verilerin analizinde icerik analizi kullanilmistir.
Icerik analizi, ele alinan konular hakkinda nesnel ¢ikarimlar gelistirmek i¢in kullanilir (Kondracki
vd., 2002). Giinliiklerden ve goriismelerden elde edilen verilerden arastirmacilar tarafindan
kodlar ¢ikarilmistir. Kodlama siirecinde, belirli kategoriler veya kodlar olusturularak veriler
siniflandirilmistir. Nitel verilerin sayisallastirilmasi yoluyla, verilerin frekanslar: tablolar halinde
diizenlenmistir. Ogretmenlerin yar1 yapilandirilmis goriisme formundaki sorulara verdikleri
yanitlardan dogrudan alintilar aktarilmistir. Bu alintilarin sunumunda, 6gretmen adaylarinin
gercek isimleri gizli tutulmustur. Arastirmada yer alan 6gretmen adaylar1 C1’den C12’ye kadar
kodlanmis ve gercek isimler yerine bu kodlar kullanilmistir. Gériisme formundan elde edilen
veriler, arastirmaci disinda baska bir kodlayic1 tarafindan da degerlendirilmistir. Bagimsiz
degerlendirmeler arasindaki uyum yiizdesi, Miles ve Huberman (1994)'in Uzlasma yiizdesi =
[(Goriis birligi/ (Goriis birligi+Goris ayriligl)]x100 seklinde ifade ettigi formiil ile hesaplanmis
ve 81 bulunmustur. Hesaplanan uyum yiizdesi %70’ten biiylik bir deger oldugu icin, yapilan
analizin giivenilir oldugu soylenebilir (Miles & Huberman, 1994). Ardindan, arastirmacilar
arasinda goriis ayriligina neden olan kodlarda gerekli diizeltmeler yapilarak analiz siireci
tamamlanmistir.

Etik Beyan
Yapilan bu ¢alismada “Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci bolimi olan
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Bu baslik altinda, 6gretmenlerden toplanan verilerin analizi sonucunda elde edilen bulgulara yer
verilmistir. Elde edilen bulgular, her bir soru i¢in ayr1 alt basliklar altinda ve sorularin sirasina
uygun bir diizen izlenerek tablolar halinde sunulmustur.

Materyal ve Teknoloji Destekli Geometri Ogretiminin Katkilarina iliskin Gériigler

Ogretmenlerin, gériisme formunda yer alan, “Materyal ve Teknoloji Destekli Analitik Geometri
Ogretiminin Sizlere Katkis1 Nelerdir?” seklindeki soruya verdikleri cevaplarin analizinden elde
edilen bulgular Tablo 1’de sunulmustur.

Tablo 1.
Materyal ve teknoloji destekli analitik geometri 6gretiminin 6gretmenlere katkilarina iliskin
ogretmen gortisleri

Kodlar f
Ufuk Agma 12
Merak Etme 7
Farkindalik 8
Dikkat/ilgi 6
Ug boyutlu
diistinme 10
Etkili 6grenme 10
Bakis Acisi 10
Ozgiiven 12
Ogrenciye yonelik 11
Duraganligi 6nleme 8

Ogretmenler aldiklar1 geometri egitimin kendilerine katkilar ile ilgili farkh ifadeler
kullanmislardir. Kullandiklari ifadeler daha ¢ok 6grenciye yonelik (f=16), dikkat cekme (f=15), ve
lic boyutlu diisiinme (f=14). Ogretmenlere cesitli kodlar verilerek kullandiklari ifadeler tablo1’de
gosterilmistir. Tablo 1'e bakildiginda birden fazla ifade kullandiklar1 goériilmektedir. Bu
katilimcilardan €1 kodlu o6gretmen o6grendiklerinin dikkatini c¢ektigini, merak duygusu
uyandirdigini séyle ifade etmistir.

...... Vektorler konusunda gecmisten kaynaklanan bir 6nyargim mevcuttu. Bu dersten sonra
bilgiler anlamii hale geldi benim icin. Taslar yerine oturmaya baslayinca dikkatimi cekti ve keyif
almaya basladim. Daha cok 6grenme istegi basladl.”

(2 kodlu 6gretmen ise“....... Problem veya soru verildiginde ¢6ziimii biliyor olmamiz aslinda
aradaki islemlerin dzelliklerini ezbere yaptigimi gérdiim. ”1fadesiyle farkindalik uyandirdigini dile
getirmistir.

“«

(3 kodlu ogretmen “........ lisans egitiminden sonra bircok konuya uzak kaldigimi fark ettim.
Bu konulari 6grenmek zevkliydi.”

“«

C6 kodlu ogretmen “........ Uzayda olusan 3 boyutlu sekilleri kafamizda canlandirmak zor
oldugu getirilen materyallerle somutlastirdik.”

(14 kodlu ogretmen “........ geogebra kullanarak etkili 6grenme saglandi.”

Ogretmenlerin dénem boyunca aldiklar1 analitik geometri dersi icin 5 adet sorudan olusan
yapilandirilmis goriisme form sunularak doldurmalar istenmistir. Ogretmenlerin sorulara
verdikleri cevaplar asagida verilen tablolarda ifade edilmistir.
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Ogretmen Géziiyle Materyal ve Teknoloji Destekli Ogretim Uygulamasina {liskin Goriigler

Ogretmenlerin, gériisme formunda yer alan “Ogretmenlerin Arastirmacinin Dénem Boyunca Ders
islerken Kullandiklar1 Materyal ve Teknoloji Destekli Egitim Hakkinda Ne Diisitinliyorsunuz?”
seklindeki soruya verdikleri cevaplarin analizinden elde edilen bulgular Tablo 2’de sunulmustur.

Tablo 2.
Materyal ve teknoloji destekli 6gretim uygulamasina iliskin genel gériisler

Kodlar f
Gorsellik
Kavram yanilgisini énleme

Uy
[y

Anlamli hale getirme

ligiyi artirma

wWw| o | v

iliskilendirme

Tablo 2’ye bakildiginda materyal ve teknoloji destekli egitim hakkinda gortsleri dile
getirdikleri goriilmektedir. C1 ve C3 kodlu 6gretmenlerin ifadeleri sunlardir:

“.... Geometri konularinda gorsellestirme materyal kullanimi faydali olmustur.”

“... Ezbere bildigimiz kavramlari ve tanimlar1 anlaml1 hale getirdim. Var olan bilgiler aslinda
havada kaliyorken simdi yavas yavas taslar yerine oturdu. Her tanimi ispat ile desteklemek ve
genelde olusan kavram yanilgilarina deginmek yanlislarimi gormeme yardimci oldu.”

........... Dersin daha anlasilir olmasini sagladi ve gérsellik gereken konularda somutlastirma

........ Teknolojinin kullanimi da daha fazla iliskilendirme yapmamizi sagladi.”

Materyal ve Teknoloji Destekli Analitik Geometri Ogretimin Faydali Oldugunu Diigiinen
Ogretmenlere iligkin Gériigler

Ogretmenlerin, gériisme formunda yer alan “Analitik Geometri Dersinin Materyal ve Teknoloji
Destekli Ogretimiyle islenmesinin faydali oldugunu diisiiniiyor musunuz? Bu konuya yénelik
yonelik diisiinceleriniz nelerdir?” seklindeki soruya verdikleri cevaplarin analizinden elde edilen
bulgular Tablo 3’de sunulmustur.

Tablo 3.
Materyal ve teknoloji destekli 6gretimin faydaliligina iliskin gortisler

Kodlar f
Ogrenme istegi uyandirma 9
Somutlastirma 13
Onyargiy1 kirma 8
Kalicilik 10
Verimli vakit 13

Yukaridaki tablo incelendiginde materyal ve teknoloji destekli geometri 6gretiminin dersin
islenisini faydali olduguna dair ortak bir goriis bulunmaktadir. Goriisler su sekilde dile
getirilmektedir:

....... Ozellikle vektérler gibi somutlastirilmasi zor olan bir konunun dgrenilmesinde fayda
saglamaktadir.”

...... Vektorler konusunda gecmisten kaynaklanan bir onyargim mevcuttu. Bu dersten sonra
bilgiler anlamil hale geldi benim icin. Keyif almaya basladim.”

............ Bilgileri daha kolay kavranmasini ve 6grenilmesini sagladl.”
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............. Gorsel ve somut materyal benim icin daha akilda kalici oluyor.”
Materyal ve Teknoloji Destekli Ogretimin Faydali Oldugu Konulara iligkin Gériisler

Ogretmenlerin, goriisme formunda yer alan “Materyal ve Teknoloji Destekli Ogretimin En
Cok Hangi Konuyu Anlamanizda Yararl Oldugunu Diistintiyorsunuz?” seklindeki soruya verdikleri
cevaplarin analizinden elde edilen bulgular Tablo 4’de sunulmustur.

Tablo 4.
Materyal ve teknoloji destekli 6gretimin uygulanabilecegi diger konulara iliskin goriisler

Kodlar
Vektorler 1
Diizlem
Hacim
Arakesit
Egim

N

o w o

Tabloda goriildiigii lizere materyal ve teknoloji destekli 6gretimin dgretmenler icin en ¢ok
vektorler konusunun anlasilmasinda yararh oldugu ortak bir kanaattir. Diislincelerini soyle dile
getirilmistir.

........ Vektérler konusunu anlamamda faydasi oldu.”

......... Daha cok gorsel destekli konularda faydalr oldugunu diisiiniiyorum. Diizlem, hacim,

Materyal ve Teknoloji Destekli Ogretimin Siavlara Olan Katkisina Iligkin Gériisler

Ogretmenlerin, goriisme formunda yer alan “Dénem Boyunca Ders islerken Kullandig1
Materyal Ve Teknoloji Destekli Ogretimin Matematik Dersinde Kullanilmasinin Matematik
Sinavlariniza Olumlu Ve Olumsuz Etki Ettigini Diisliniiyor Musunuz?” seklindeki soruya
verdikleri cevaplarin analizinden elde edilen bulgular Tablo 5’de sunulmustur.

Tablo 5.
Materyal ve teknoloji destekli 6gretimin sinaviara katkisina iliskin gortisler

Kodlar f
Basari 13
Anlasilabilirlik 12
Akilda kalma 9
Motivasyon 13

Tabloya bakildiginda ders islerken kullanilan materyal ve teknoloji destekli 6gretimin
matematik dersinde kullanilmasinin matematik sinavlarina olumlu etki ettigine dair ortak bir
goris oldugu belirtilmistir.

“«

C1 kodlu ogretmen “...... Hem sozel hem de ii¢c boyutlu olarak anladigimiz icin sinaviarda
da iyi ifade ettik. Sinaviardan yiiksek puanlar aldik.”

“«

(3 kodlu égretmen “...... Konunun somutlastirilmasi anlamayi ve farkli érnekleri c6zmeyi
kolaylastirdi, bu sebeple sinaviarda faydali oldu.”

“«

C2 kodlu égretmen “........ olumlu etki ettigini diistintivorum, sebeplerine gelecek olursak
kullandigimiz materyaller ve dinamik geometri yazilimlari sayesinde zihnimde direk sekiller
canlandi ve sorulari rahatlikla cevapladim.”

Materyal ve Teknoloji Destekli analitik Geometri Ogretimine iliskin Oneriler
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Ogretmenlerin, goriisme formunda yer alan “Materyal Ve Teknoloji Destekli Ogretim Ile Ilgili
Belirtmek Istediginiz Goriis Ya Da Onerileriniz Var Mi?” seklindeki soruya verdikleri cevaplarin
analizinden elde edilen bulgular Tablo 5’de sunulmustur.

Tablo 6.
Materyal ve teknoloji destekli 6gretime iliskin oneriler

Kodlar f
ilave Egitim 4
Yayginlastirma 10
Verim 9

Yukaridaki tabloda materyal ve teknoloji destekli 6gretim ile ilgili 6gretmen goriisleri dile
getirilmistir. Ortak goriis ilave ve yayginlastirilmasi yoniindedir.

......... Ozellikle geometri konularinda kullanilmasi verimi artirmakta, ényargilari
kirmakta, dersleri zevkli hale getirmektedir.”

...... Matematik yazilimlari hakkinda bilgimiz yok. Seminer olabilir; iiniversitelerde ders
eklenebilir"

.......... Materyal ve teknoloji destekli 6gretim egitim fakiiltelerinde zorunlu ders olarak
verilmesi daha nitelikli 6gretmenleri yetistirmede faydali olacaktir:

Materyal ve Teknoloji Destekli Ders Siirecinde Ogretmenlerin Tuttuklan Giinliiklerden Elde Edilen
Goriigler

Materyal ve teknoloji destekli 6gretimin 14 hafta boyunca uygulandigi derse iliskin 6gretmenlerin
yazdig1 giinliiklerden elde edilen bulgulara ulasilmistir. Giinliiklerden elde edilen veriler titizlikle
incelenmis ve ilk kodlamalar yapilmistir. Ardindan, her 6gretmenin giinliigii analiz edilerek uygun
kodlar olusturulmustur. Bu islem birden fazla kez tekrarlanmis, sonug¢ta benzer kodlar
birlestirilmis ve bu kodlarin frekanslar1 sunulmustur. Yapilan analiz sonucunda elde edilen kodlar,
Tablo 7'de sunulmaktadir.

'I/;;;;ZI‘Z/;'II ve teknoloji destekli 6gretimin uygulandigi derse yonelik giinliiklerden elde edilen

gortisler
Kodlar f
Somutlastirma 11
Verimli vakit 9
Anlasilir olma 12
Akilda kalicilik 10
Motivasyon 13
llgiyi Artirma 9
Ezbercilikten uzaklastirma 13
Ayrintilar1 gérme firsati 8
Farkindalik 12
Ug boyutlu diisiinme 10
Basarl 11

Yukaridaki tabloya bakildiginda 6gretmenlerin materyal ve teknoloji destekli derse yonelik
diistincelerinin olumlu oldugu goérilmektedir. Ortak diisiinceler daha c¢ok, “motivasyon”,
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“ezbercilikten uzaklastirma”, “anlasilir olma”, “farkindalik” ifadelerin kullanildigi goériilmiistiir.
Ornegin C2, C3, C4 ve C5 kodlu 6gretmenlerin ifadeleri su sekildedir:

......... Dersimizde once temel tanimlara degindik, aslinda bircok kavrami ezbere
ogrenmisim. Simdi tanimlar anlamli hale geldi.”

............... Dersten sonra ¢cozdiigiimiiz soru cok etkileyiciydi. Artik bu sorulari ¢ézebilirim.”

............... Lineer bagimlilik/bagimsizlik konusunda lineerligin aslinda ayni dogrultuda
vektorler oldugunu anladik.”

............... Bu dersimizde Schwartz esitsizliginden bahsettik. EsitsizIligi acik olarak nasil elde
ettigimizi anlaml1 bir sekilde gordiik.”

........ Dinamik geometri yazilimlarini kullanarak vektérler arasindaki aci, bir vektdériin
dogrultmanini bulmada, vektériin birbirine gore durumlarini incelemede faydali oldu.”

Sonug ve Tartisma

Bu calismada, analitik geometri dersinin materyal ve teknoloji destekli 6gretimine iliskin
O0gretmen goriislerinin incelenmesi amaglanmistir. Arastirma sonuglarina gore, analitik geometri
dersinin materyal ve teknoloji destekli 6gretimine iliskin goriislerin genel olarak olumlu oldugu
tespit edilmistir. Ogretmenler materyal ve teknoloji destekli égretimin yapilmasinin analitik
geometri dersi icin kullanish oldugunu dile getirmislerdir. Ogretmenler dénem boyunca yapilan
uygulamanin bakis agilarini degistirdigini, etkili 6grenme sagladigini ve {i¢ boyutlu cisimlerin
somutlastirildigini belirtmislerdir. Bu baglamda analitik geometri dersinin materyal kullanilarak
teknoloji destekli 6gretiminin etkili oldugu soylenebilir. Elde edilen bu sonug¢ Ertem (1999)
tarafindan yapilan ¢alismayla benzerlik gostermektedir. Ertem (1999) tarafindan yapilan ¢alisma
sonucunda dgretmenlerin ve 6grencilerin bilgisayar kullaniminin, problem ¢6zme yeteneklerini
gelistirme, grafik cizme becerilerini artirma ve matematik 6gretimini daha cekici hale getirme
konularinda etkili bir ara¢ oldugu goézlenmistir. Diger taraftan Ulusal Matematik Ogretmenleri
Konseyi tarafindan, teknolojinin matematigin 6gretim ve 6greniminde esas oldugunu, dgretilen
matematigi etkileyip 0Ogrencilerin 6grenimini artirdig1 belirtilmistir (Ulusal Matematik
Ogretmenleri Konseyi (NCTM), 2000). Arastirma probleminin nitel bulgular1 dogrultusunda elde
edilen sonuclara gore; 6gretmenlerin materyal ve teknoloji destekli 6gretim kullanilarak yapilan
analitik geometri dersine iliskin gorisleri icerik, 6grenme ve 6gretim kategorileri altinda
incelenmistir. Bu dogrultuda, kullanilan yontemin icerik kategorisi altinda en fazla uzayda
vektorler, diizlem, hacim ve arakesit konularinin dgrenciler tarafindan anlasilmasini saglama
noktasinda etkili oldugu goriilmustiir. Ayrica 6rneklemde yer alan dgretmenler sinavlardaki
basarilarini artirdigini dile getirmislerdir. Bu durum Giiven ve Kosa (2008) tarafindan yapilan
calismanin sonuglariyla paralellik gostermektedir. Ayrica kullanilan yéntemin 6grenci basarisini
artirmasi yoniine vurgu yapan calismalarda alanyazinda yer almaktadir (Almeqdadi, 2005; Erbas
& Yenmez, 2011). Ogretmenler, materyal ve teknoloji destekli gerceklestirilen derslerin daha
zevkli oldugunu ve 6grencilerin sikilmalarini engelledigini ifade etmislerdir. Baltaci (2014)
¢alismasinda, geometrik yer kavraminin 6gretiminde 6gretmen adaylarinin daha fazla aktif rol
tistlendiklerini ve bu durumun ders siirecinde sikilmamalarini sagladigini vurgulamistir. Ayrica,
bu tiir egitim yazilimlarinin 6grencilerin motivasyonlarini artiracag belirtilmektedir (Bakar vd.,
2010; Tezer & Kanbul, 2009). Sonuc¢lardan hareketle 6gretmenlerin bu yoénteme iliskin
gorislerinin incelenmesi, dersin etkinligini degerlendirmek ve iyilestirmek icin 6nemli bir adim
olarak diistintilebilir. Bu baglamda daha fazla goriis elde edebilmek icin her kademeden 6grenciyle
c¢alisma yapilmasinin etkili olacag1 diisiiniilmektedir. Materyal kullaniminin 6grencilerin
motivasyonunu artirdig1 da gézlemlenmistir. Orneklemde yer alan é6gretmenler tarafindan zor bir
ders olarak nitelendirilen ve soyut olmasindan dolay1 anlasilmasi zor olan analitik geometri
dersinin teknoloji ve materyal destegiyle zenginlestirildigi ve keyifli bir hale getirildigi
diistiniilmektedir. Bu noktadan yola ¢ikilarak okullarda teknoloji kullanilmasinin artirilmasinin
0grenme/6gretme siirecini olumlu etkileyecegi diisiiniilmektedir.
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Nitekim materyal ve teknoloji destekli 68retimin bazi zorluklar1 da olabilir. Umay (2004),
calismasinda okullarda teknoloji kullanim imkanlarinin fazla olmamasi nedeniyle 6gretmen
adaylarinin ders planlarinda teknoloji kullanimina yer vermediklerini vurgulamistir.
Ogretmenlerin derslerinde kullanmak istedigi teknolojileri etkili bir sekilde kullanabilmeleri i¢in
gerekli teknik becerilere sahip olmalar1 ve kendileri gelistirebilmeleri 6nem kazanmaktadir.
Ogretmen yetistiren programlara teknoloji ve materyal kullanimina yénelik derslerin eklenmesi
ya da varsa mevcut ders saatlerinin artirilmasi, igeriginin zenginlestirilmesi dnerilebilir. Ayrica
yapilan arastirmada, o6gretmenlerin teknoloji kullanimina yonelik istekli olduklar1 tespit
edilmistir. Ogretmenlerden elde edilen gériisler dogrultusunda derslerde teknoloji ve materyal
kullanimina daha fazla yer vermenin ders basarisini artiracagini disiindiirmektedir. Diger
taraftan bu calisma kapsaminda 6zellikle teknoloji destekli 6gretimin kolaylikla yapilabilmesi i¢in
okullarda teknolojik donanim imkanlarinin olusturulmasi, varsa zenginlestirilmesi dnerilebilir.
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Extended Abstract

Introduction

In evolving information societies, the importance of individuals who are questioning, learning,
and self-developing has increased. This transformation also necessitates a change in educational
processes, where teachers have transitioned from being figures who deliver knowledge to
becoming guides for students (Sahin & Yildirim, 1999). The tools used in education have shifted
from traditional tools to technological tools (computers, smart boards, etc.) (Mert & Sen, 2019).
The integration of technology offers significant opportunities in teaching abstract subjects such
as mathematics, helping students learn more quickly and effectively (Kaleli-Yilmaz, 2012; Sen,

EURASIAN JOURNAL OF TEACHER EDUCATION, 2024, 5(3), 86-102


https://doi.org/10.17860/efd.51865

TECHNOLOGY-SUPPORTED TEACHING OF ANALYTICAL GEOMETRY COURSE 102

2011). The use of technology in education is growing in our country, especially in mathematics
education, where technological tools and software are utilized. Dynamic mathematics software
makes abstract concepts more tangible, enabling better learning for students (Hazzan &
Goldenberg, 1997; Giiven & Karatas, 2005). Concrete materials also play an important role in
education; by making abstract concepts more tangible, they simplify learning and enhance
students' problem-solving skills (Akkaya et al,, 2012; Kelly, 2006). Analytic geometry, which
combines geometry and algebra, involves abstract concepts that can be challenging for students
(Gozen, 2001). The integration of technology and concrete materials is crucial for overcoming
these challenges. This study aims to investigate teachers' perspectives on material and
technology-supported teaching in analytic geometry. In conclusion, the use of technology and
concrete materials in education enriches the teaching process and helps students understand
abstract subjects more easily. Therefore, enhancing teachers' skills in using technology is of great
importance (isman, 2005; Dargut & Celik, 2014).

Method

This study employed a case study method to examine teachers' views on material and technology-
supported teaching in analytic geometry. This method aims to investigate a specific situation in-
depth (Yildirim & Simsek, 2013). The sample of the study consisted of 12 mathematics teachers
from a university in the Eastern Black Sea Region. Participants were selected using the maximum
variation sampling method, which reflects diverse views on the use of technology in the
classroom. The lessons were conducted using software such as GeoGebra, Scientific WorkPlace,
and Mathematica. The topics covered mathematical concepts such as coordinate systems in planes
and space, vectors, and lines. To ensure active participation of teachers, materials and
technologies were effectively used throughout the lessons, with journals being kept weekly, and
the effects of the lessons were evaluated. Data were collected through semi-structured interview
forms and journals, and analyzed using content analysis. In the coding process, specific categories
or codes were created to classify the data. The qualitative data were quantified by organizing the
frequencies of the data into tables. The data obtained in this process revealed the impact of
technology-supported teaching on the learning processes.

Findings and Conclusion

This study examined teachers' views on material and technology-supported teaching in analytic
geometry. The participants reported that these teaching methods contributed to increased
attention, stimulated curiosity, and enhanced three-dimensional thinking skills. They also
expressed that their confidence grew, effective learning was supported, and benefits for students
were achieved (Ertem, 1999; National Council of Mathematics Teachers, 2000). Teachers shared
positive views on material and technology-supported teaching, especially in terms of visualization
and preventing misconceptions. These methods made lessons more understandable and lasting
(Gliven & Kosa, 2008; Almeqdadi, 2005). They also reported positive contributions to exams,
particularly by increasing success through the concretization of abstract concepts (Erbas &
Yenmez, 2011). Teachers recommended the widespread implementation of material and
technology-supported teaching and suggested organizing additional training and seminars. They
emphasized that receiving more training in the use of technology and materials would increase
teaching efficiency (Bakar et al., 2010; Tezer & Kanbul, 2009). The current study concludes that
material and technology-supported teaching is beneficial for analytic geometry lessons, enhances
student motivation, and facilitates the understanding of concepts. However, the study
recommends that teachers' technology usage skills need to be improved, and the technological
infrastructure in schools needs to be strengthened.
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Matematik Ogretmen Adaylarinin Mesleki Kaygilar1 ve Akademik
Umutsuzluklarinin Akademik Bagariya Etkisinin incelenmesi

Oz

Bu agiklayici karma yontem c¢alismasi, mesleki kaygi ve akademik umutsuzlugun matematik 6gretmeni
adaylarinin akademik basarilar1 iizerindeki etkisini arastirmayr amaglamistir. Calismada ayrica,
0gretmen adaylarinin bu etkiye iliskin bakis agilarini kesfetmek ve bu diizeylerin cinsiyet ve sinif diizeyi
degiskenlerine gore nasil degistigini belirlemek hedeflenmistir. Arastirmada iliskisel tarama modelini
kullanan nicel bir yaklasimin yani sira durum ¢alismasi deseniyle nitel bir yaklasim da kullanilmistir.
Katilimcilar, rastgele 6rnekleme yontemi kullanilarak secilen 184 matematik 6gretmeni adayindan
olusmaktadir. Arastirmanin nitel boyutu ise katilimcilar arasindan goniilliiliik esasina gore segilen 12
ogretmen aday1 ile gerceklestirilmistir. Arastirmada kullamlan 6lgme araglari arasinda “Ogretmen
Adaylan i¢in Mesleki Kaygi Olcegi”, “Akademik Umutsuzluk Olgegi”, akademik basariy1 degerlendirmek
icin son dénem “Agirlikli Not Ortalamasi” ve arastirmacilar tarafindan gelistirilen yar1 yapilandirilmis
bir goriisme formu yer almaktadir. Sonuglar, matematik 6gretmen adaylarinin yiiksek diizeyde
akademik umutsuzluk ve orta diizeyde mesleki kaygi sergilediklerini gdstermektedir. Cinsiyetin mesleki
kayg1 diizeylerini yiiksek bir etki biiyiikliigi ile anlamh olarak etkiledigi, sinif diizeyinin ise akademik
umutsuzluk diizeyleri agisindan 4. siniflar lehine fark yarattifi goriilmistiir. Son olarak, 6gretmen
adaylarinin akademik umutsuzluk diizeyleri ile akademik basarilar1 arasinda diisiik diizeyde pozitif
anlaml bir korelasyon gézlenmistir.

Anahtar Kelimeler: Akademik basari, Akademik umutsuzluk, Matematik egitimi, Mesleki kaygi,
Ogretmen adaylari.

Introduction

Education and the teaching profession are the cornerstone of social development, shaping not
only individual futures but also fostering innovation, critical thinking, and the collective
progress of societies. Teaching is a high-quality profession that promotes the dissemination of
knowledge in a growing and developing society (Hiebert et. al., 2002). Enhancing the caliber of
this profession is intricately linked to the education provided to pre-service teachers and their
motivation to pursue this career path.

Promoting the teaching profession is essential to engage academically proficient
individuals in the workforce, foster their growth, address regional disparities through enhanced
teaching conditions, and thereby advance societal progress and development. Considering that
teachers appointed under current conditions spend many years in the labor market, it is thought
that the education of pre-service teachers should go beyond theoretical courses in faculties and
include practical applications. The first condition for this is that pre-service teachers have strong
morale and motivation both professionally and academically (Lohbeck & Frenzel, 2022).
However, in Turkey, pre-service teachers’ expectations regarding their profession and future
expectations remain below expectations (Bek, 2007; Ulutas, 2017). It is thought that this
situation is due to some reasons, especially the society's negative perception of the teaching
profession. Piskin and Parlar (2021) revealed that Turkish people primarily pay attention to
factors such as wage income and job guarantee when determining the social status of a
profession. Being a profession that is beneficial to society has remained in the background.
While the teaching profession plays a crucial role in societal development, there lacks a
comprehensive perspective on its significance in Turkey, often attributed to factors like teacher
salaries and working hours.

Additionally, Telef (2011) pointed out issues such as frequent changes in education
policies, economic difficulties, excessive workload and social apathy, and argued that these
problems lead to progressive teacher burnout. On the other hand, Mutluer and Yiiksel (2019)
stated that especially employment problems are an important factor affecting the professional
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status of the teaching profession in Turkey. As a result, such situations can lead to negative
behaviors such as occupational anxiety and academic hopelessness in pre-service teachers.

The literature extensively supports the idea that pre-service teachers experience high
levels of stress throughout their academic programs (Hardacre et. al, 2021). Although the
number of universities has increased, unfortunately, job opportunities have not increased at the
same pace. The problem of not being appointed after completing their education and the lack of
job opportunities cause students to experience hopelessness and professional anxiety about the
future. As a result, it can be concluded that future stress contributes to occupational anxiety and
academic despair (Zhang et al., 2022).

Literature Review
Occupational Anxiety in Pre-service Teachers

Generally, anxiety refers to the state of stress and worry experienced by individuals in
response to a subjective situation (Sahin, 2019). Although the exact causes of anxiety are not
fully understood, individuals who feel secure and content tend to experience lower anxiety
levels. Conversely, it is widely recognized that stress is a significant source of anxiety in
academic life and affects students in higher education. Persistent stress has a detrimental effect
on students' learning experiences and academic performance (Pascoe et al, 2020). In this
regard, the higher the level of stress to which students are exposed, the greater their degree of
anxiety (Amate-Romera & Fuente, 2021). The conditions surrounding the teaching profession in
Turkey, alongside its associated difficulties, contribute to the emergence of occupational stress
among pre-service teachers, intensifying occupational anxiety.

Professional anxiety is the one of the primary challenges hindering the professional
growth of pre-service teachers (Bullard et al,, 2017). This anxiety can be attributed to various
factors, including the challenge of securing employment after completing education, economic
difficulties, conflicts between school and family obligations, and limited job opportunities (Aydin
& Ciftel, 2013). It is also believed that the anxiety of pre-service teachers who potentially
continue their roles as educators during their educational journey may continue throughout
their professional lives (Bekdemir, 2010). This notion is supported by Sinclair and Ryan (1987),
who suggest that pre-service teachers with elevated levels of occupational anxiety may also
experience anxiety in their subsequent professional endeavors. Fuller (1969) classified pre-
service teachers' anxiety regarding their profession into three categories: self-centered, task-
centered, and student-centered. Cabi and Yal¢cinalp (2013) attributed self-centered anxiety to
concerns about their future professional success, task-centered anxiety to worries about being
an effective teacher, and student-centered anxiety to apprehension about meeting the interests
and needs of their students.

One of the important factors contributing to the professional concerns of pre-service
teachers is their concerns about not being appointed to the teaching staff (MEB, 2017). The
belief that they will not be able to find a job after graduation and that they will not be able to
continue their chosen profession causes loss of motivation and increased professional anxiety in
pre-service teachers. Another factor that increases professional anxiety is exam stress. In
Turkey, pre-service teachers are required to take a competitive exam known as the Public
Personnel Selection Examination (KPSS) for job placement after completing their education.
This exam causes serious anxiety, especially in the later years of undergraduate education, and
can negatively affect academic performance. This situation was also expressed by Piskin and
Parlar (2021). Research findings consistently show that test anxiety negatively affects students'
performance and contributes to academic disruptions (Banks and Smyth, 2015; Cassady and
Johnson, 2002; Gallagher and Millar, 1996; Hardacre et al, 2021; Luttenberger et al, 2018;
Mahmoud et al., 2012; McDonald, 2001; Priebe and Kurtz-Costes, 2022; Spencer et al., 1999). On
the other hand, when the literature on occupational anxiety is examined, girls are more anxious
than boys (Aslan, 2015; Aycan and Uziim, 2019; Aydin and Ciftel, 2013; Bayraktar et al., 2014;
Ceviz, 2022; Sadikoglu. et al.,, 2018; Sarag, 2015; Suner, 2019; Trifoni & Shahini, 2011; Unal
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Karagiiven, 1997) and low-income individuals have been observed to experience high levels of
anxiety compared to high-income individuals (Aydin & Ciftel, 2013; Ceviz, 2022; Siiner, 2019).

Academic Hopelessness in Pre-Service Teachers

Hopelessness is a cognitive behavior characterized by negative expectations about the
future and dominant feelings of disbelief and hopelessness (Lima et al,, 2021). It is a serious
mental issue that can lead to behaviors that impact an individual's productivity, such as
depression and exhaustion (O’Connor & Sheehy, 2000). When these feelings of hopelessness
specifically relate to school life and future academic prospects, they are referred to as academic
hopelessness (Gokalp & Soykan, 2020). Academic hopelessness is a serious psychological
problem seen especially in pre-service teachers in Turkey (ince Aka and Yilmaz, 2018; Yilmaz,
2019). Currently, the most significant problem causing academic hopelessness among pre-
service teachers is the lack of job appointments (Yetisensoy & Sahin, 2020; Yilmaz, 2019). Apart
from this, Ghasemi (2022) stated that factors such as self, family, society, work environment and
colleagues trigger hopelessness in teachers and pre-service teachers. The feeling of hopelessness
can negatively impact the academic performance of pre-service teachers by undermining their
optimistic outlook on the future. It is anticipated that individuals who willingly select their
profession will encounter reduced levels of academic hopelessness compared to those who enter
the field involuntarily. Additionally, there exists a direct relationship between the degree of
hopelessness and the extent of occupational anxiety (Adali et al., 2019).

Yetisensoy and Sahin (2020) revealed in their study that academic hopelessness in pre-
service teachers negatively affects their attitudes towards the teaching profession. According to
Putwain and Symes (2018), hopelessness is an important factor that negatively affects academic
performances.

Current Study

Like many contemporary fields, the field of education also faces significant obstacles. In
various studies, it has been stated that education in Turkey faces problems such as the lack of a
healthy education system (Yaras & Turan, 2021), inability to be appointed to the teaching
profession (Cinkir & Kurum, 2017), insufficient income level (Habaci et al, 2013), and
decreasing professional prestige (Esen et al, 2017). These conditions cause psychological
problems, especially among pre-service teachers who are in the midst of preparations for
entering the profession. These concerns were related to occupational anxiety and academic
hopelessness. It is thought that prospective educators who experience high levels of anxiety and
hopelessness have difficulty adapting to undergraduate education, which may lead to a decrease
in academic performance. In order to improve the quality of the teaching profession, it is very
important to reveal these problems clearly, discuss their reasons in depth and make suggestions
that may shed light on future studies.

Upon conducting a comprehensive review of the relevant scholarly literature, it becomes
apparent that previous studies have individually investigated the effects of occupational anxiety
and academic hopelessness on the academic performance of aspiring educators. To date, no
study has investigated the collective consequences of these two interconnected factors. In
addition, the effects of these two factors on teacher education and the teaching profession have
not been sufficiently examined. It is believed that quality studies that can reveal the negative
effects of these factors on teacher education can improve the quality and preferability of the
teaching profession. Therefore, this study is positioned as ground-breaking, presenting a novel
perspective, and contributing a valuable addition to the existing literature and teacher
education.

The objective of this study was to investigate how occupational anxiety and academic
hopelessness influence the academic achievements of individuals aspiring to become
mathematics teachers. Moreover, this study aims to provide practical and implementable
recommendations derived from the results. The research questions that informed this
investigation were formulated as follows:
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RQ1: What is the extent of the occupational anxiety and academic hopelessness experienced by
individuals aspiring to become mathematics teachers?

RQz: Is there a significant difference in the levels of occupational anxiety and academic
hopelessness between male and female aspiring math teachers as well as across different grade
levels?

RQs: Is there a correlation between levels of occupational anxiety and academic hopelessness
among prospective math teachers and their academic attainment?

RQ4: To what extent can the levels of occupational anxiety and academic hopelessness among
prospective math teachers serve as significant predictors of academic achievement?

RQs: What are the perspectives of pre-service mathematics teachers towards the teaching
profession and the professional issues they will face?

METHOD
Research Design

This study used an explanatory mixed model design. For the quantitative aspect, it employs a
commonly used relational survey model. Additionally, case study was used for the qualitative
dimension. As this study investigates whether the occupational anxiety and academic
hopelessness levels of pre-service mathematics teachers predict their academic achievement,
the research is well-suited to the relational survey model. The sample of the study consisted of
184 pre-service mathematics teachers who could be reached among those enrolled in the
courses at the faculty of education of a state university in Turkey in the 2022-2023 academic
year. Since the researchers were working at this faculty, convenience sampling was used in the
study. Table 1 provides an overview of the demographic characteristics of the sample students.

Table 1.
Demographic characteristics of the research sample
Variable Sub-dimension Frequency (f) Percentage (%)
Female 145 76.3
Gender
Male 45 23.7
1 46 24.2
2 58 30.5
Grade
3 56 29.5
4 30 15.8

Semi-structured interviews were carried out with 12 pre-service teachers, who
volunteered from a pool of 184 pre-service teachers. The pre-service teachers to be interviewed
were determined to be equal in number at each grade level. In addition, in order to observe and
compare the effects of the factors examined within the scope of the research, care was taken to
ensure a balanced distribution of the pre-service teachers determined for the interviews at low,
medium and high levels according to their academic performance.

Data Collection

The data collection for this study was carried out using two established instruments: the
Prospective Teachers' Occupational Anxiety Scale (OAS) constructed by Cabi and Yalginalp
(2013), and the Academic Hopelessness Scale devised by Gokalp and Soykan (2020). Written
consent was obtained from the scale owners for using both scales.

To assess the academic achievements of the participants, the researchers used the
Weighted Grade Point Average (CGPA) obtained from the most recent academic term.
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Furthermore, a semi-structured interview questionnaire created by the researchers was used to
obtain the perspectives of pre-service teachers.

Occupational Anxiety Scale (OAS) for Prospective Teachers

Cabi and Yalginalp (2013) developed the Occupational Anxiety Scale (OAS) for Prospective
Teachers, which is a comprehensive instrument consisting of 45 items. The validation process,
which aimed to establish the reliability of the study, involved 283 pre-service teachers. Different
methodologies, including assessments of content and construct validity, t-tests, adjusted item-
total correlations, Cronbach's alpha, and two-half test correlations, were employed to analyze
distinctions between the means of the top 27% and bottom 27% groups. The results revealed
that the correlations between the adjusted item scores and total scores of the factors varied
between 0.23 and 0.73. Cronbach's alpha coefficients were computed and were found to range
from 0.94 to 0.67. Additionally, all comparisons between the average scores of the top 27% and
bottom 27% groups showed statistically significant differences. The scale exhibits a reliability
coefficient of 0.95. The scale utilizes a 5-point Likert-type response format, with a scoring range
of 45 to 225. Elevated levels of occupational anxiety are associated with higher scores on this
scale. The evaluation standards for this scale are presented in Table 2.

Table 2.
The evaluation criteria utilized in the occupational anxiety scale
Evaluation Low Medium High
Score Range 45.00-104.99 105.00-164.99 165.00-225.00

Academic Hopelessness Scale

The Academic Hopelessness Scale, devised by Gokalp and Soykan (2020), consists of 16
items and utilizes a 4-point Likert-type response format. The scale was subjected to a
comprehensive evaluation process involving a sample of 310 university students to ascertain its
validity and reliability. The reliability analysis revealed a significant level of internal consistency,
indicated by a Cronbach's alpha coefficient of .83. Content validity was established by
incorporating input from experts in the relevant field, whereas construct validity was rigorously
assessed through a comprehensive analysis that included both exploratory and confirmatory
factor analysis methodologies.

The findings from the exploratory factor analysis unveiled a three-factor arrangement that
accounted for 48.3% of the total variance. The aforementioned structure was subsequently
subjected to confirmatory factor analysis, which revealed a satisfactory level of fit. The construct
validity assessment identified three dimensions: behavioral (comprising seven items), cognitive
(comprising four items), and environmental (comprising five items). The composite score spans
from 16 to 64, with higher scores indicating an increased perception of academic hopelessness.
The evaluation criteria for the interpretation of the outcomes of the scale are elaborated in Table
3.

Table 3.
The evaluation criteria utilized in the academic hopelessness scale
Evaluation Low Medium High
Score Range 16.00-31.99 32.00-47.99 48.00-64.00
Interview Form

The researchers devised a semi-structured interview form comprising six open-ended
questions. This form aims to gather insights from prospective teachers concerning their
perceptions of the teaching profession. The questions delve into various aspects, including their
understanding of their chosen career path, their reflections on the role of teaching in society,
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their familiarity with prevailing issues in Turkey, their encounters with occupational anxiety and
academic hopelessness, and the potential impact of these emotional states on their academic
achievement.

To establish the interview form's content validity, the researchers consulted four
professionals who held academic degrees from educational faculties and two actively involved
mathematics teachers. By incorporating the insights of these experts, the interview form aimed
to gather comprehensive and meaningful responses from the participants, providing valuable
insights into their thoughts and experiences related to the teaching profession. The form was
finalized in line with the feedback received from the experts regarding the clarity of the
questions, their suitability for the purpose of the interview, and their adequacy. The experts
requested corrections especially on the clarity of the questions rather than their
appropriateness.

Data Collection Process

Before the data collection process, the researchers obtained the necessary permissions from the
scale owners. The scales were then digitized using Google Forms, allowing students to access
and complete them via their mobile phones in a classroom setting.

Before initiating the scale application, the students were provided with general
information and asked for their consent to participate. The interviews, which were conducted
via Zoom and lasted approximately 15-20 minutes, were recorded with the consent of the
participating pre-service teachers. To ensure compliance with ethical considerations and
maintain the confidentiality and rights of the participants, the researchers adhered to these
procedures throughout the data collection process.

Data Analysis

The research data were analyzed utilizing the SPSS-22 software package. Before selecting the
appropriate statistical techniques, the researchers checked the data for normal distribution and
homogeneity of variance. Descriptive statistics were used to determine the levels of
occupational anxiety and academic hopelessness among pre-service teachers (RQ1). The
normality assumption of the data was considered when assessing the potential variations in
these levels concerning variables, such as gender and grade level (RQ2). T-tests and univariate
ANOVA were used when the data met the assumption of normality. In cases where the data did
not meet the normality assumption, the Mann-Whitney U and Kruskal-Wallis H techniques were
utilized.

Correlation analysis was used to investigate the interplay between occupational anxiety,
academic hopelessness, and academic achievement among pre-service teachers (RQ3).
Furthermore, multiple regression analysis was employed to ascertain whether these levels had a
substantial predictive impact on academic achievement (RQ4). Through the application of these
statistical methods, researchers sought to thoroughly analyze the data and provide insightful
answers to research inquiries.

Multiple regression analysis necessitates the fulfillment of several assumptions
(Biiytikoztiirk, 2008). Therefore, before conducting the regression analysis, various checks were
performed to assess the normality of the data. These checks included examining the mode,
median, and arithmetic mean values; creating histogram graphs; evaluating skewness and
kurtosis values; analyzing scatter diagrams; and conducting the Kolmogorov-Smirnov test.
Based on these assessments, it was determined that the data exhibited a suitable level of
normality. Furthermore, for multiple regression analysis, the sample size (n) should exceed a
threshold of n > 50 + 8m, where m represents the number of independent variables used
(Tabachnick & Fidell, 2007). There were two independent variables in the present study: pre-
service teachers’ academic hopelessness and occupational anxiety levels. Hence, a sample size
greater than 66 was deemed appropriate for this analysis.
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Another assumption for multiple regression analysis is the independence of the errors in
the observed data. This was evaluated by examining the Durbin-Watson statistic, which ideally
falls between 1.5 and 2.5 (Field 2009). In this analysis, the Durbin-Watson value was 1.533,
indicating the independence of the observations. Additionally, it is crucial to ensure that there is
no multicollinearity problem in multiple regression analysis, meaning that there should be no
linear relationship between two or more independent variables. The analysis results were
scrutinized for the Variance Inflation Factor (VIF) and tolerance values. VIF values less than 10
and tolerance values greater than 0.2 are generally regarded as acceptable in statistical analysis.
The present study observed VIF values of 1.02 and Tolerance values of .980, suggesting the
absence of multicollinearity.

To assess the fulfillment of the assumption of a multivariate normal distribution,
(Blytikoztirk, 2014) suggested examining Mahalanobis distance values. In this study, because
all Mahalanobis values were less than 25, it can be concluded that there were no outliers, and
the assumption of multivariate normality was satisfied. Accordingly, in this study, a model in
which all independent variables were included in the analysis was preferred to predict the
achievement of pre-service teachers.

Regarding the qualitative analysis of the research, content analysis was conducted using
the Nvivo software package (RQ5). In this context, the interviews with each of the interview
participants, which were recorded on a voice recorder, were listened to one by one, transcribed
into sentences and converted into written texts. The raw data obtained during these processes
were placed into categories determined by the researchers and these data were divided into
appropriate subcategories. Then, the data placed in all categories were subjected to content
analysis and codes were determined. The frequencies and percentages of the responses to each
code were calculated and presented in tables within the scope of the research.

By thoroughly evaluating these assumptions and performing necessary analyses, the
researchers ensured the robustness and validity of their findings.
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Results

The results of the descriptive analysis revealing the levels of anxiety towards the teaching
profession and academic hopelessness among pre-service mathematics teachers in accordance
with sub-problem 1 of the study are presented in Table 4.

Table 4.
Descriptive analysis results

Variables N Min Max X sd
Academic Hopelessness 190 16.0 64.00 48.19 7.52
Occupational Anxiety 190 45.0 225.0 136.6 41.6

When the results are evaluated according to Tables 2 and 3, it can be said that pre-service
mathematics teachers had high levels of academic hopelessness and moderate levels of
occupational anxiety.

In accordance with the second sub-problem of the research, an analysis was conducted to
investigate the variations in occupational anxiety and academic hopelessness levels among pre-
service mathematics teachers, considering gender and grade level. Initially, the normal
distribution of the data was assessed, as presented in Tables 5 and 6.

Table 5.

Normality results of occupational anxiety scores according to gender and grade level

Kolmogorov Smirnov

Variables X Median Skewness Kurtosis
Statistic df Sig.
144.37 142.00 -.041 -.091 .069 145 .088*
Gender
112.68 110.00 .104 -936 .089 45 .200*
142.56 141.00 .339 -.233 .085 46 .200*
129.05 131.00 -122 -.567 110 58 077*
Grade Level
140.10 141.50 -.095 -134 .082 56 .200*
137.20 130.50 .008 -.507 107 30 .200*

*p>.05 (F: Female; M: Male)

Upon reviewing the data in Table 5, it becomes evident that the anxiety scores of pre-
service mathematics teachers regarding the teaching profession exhibit a normal distribution
across both gender and grade level categories.

Table 6.
Normality results of academic hopelessness scores according to gender and grade level

Kolmogorov Smirnov

Variable X Median Skewness Kurtosis
Statistic df Sig.
48.25 48.00 -.570 1.585 .065 145 .200*
Gender
48.00 48.00 -.167 .009 .061 45 .200*
48.65 50.00 -.280 -.523 .150 46 .012
47.24 47.00 -434 .233 .080 58 .200*
Grade Level
46.98 47.00 -.646 2.317 116 56 .059*
51.60 51.50 -.152 -.889 .083 30 .200*

*n>.05 (F: Female; M: Male)
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When Table 6 is examined, it is decided that the academic hopelessness scores of pre-
service mathematics teachers are normally distributed according to gender, whereas they are
not normally distributed according to grade level. The results of the independent sample t-test
are shown in Table 7.

Table 7.
T-test results of occupational anxiety and academic hopelessness scores according to gender
Variable N X sd t df p Cohen's d

Occupational 145 144.37 39.59

4.674 188 .000" 794

F
Anxiety M 45 112.68 40.15
Academic F 145 48.25 7.46
Hopelessness M 45 48.00 7.79

.198 188 .843 -

(F: Female; M: Male)

Upon reviewing Table 7, a statistically significant difference in pre-service teachers'
anxiety scores based on their gender is evident (t = 4.674; p < .05). Upon further examination of
the average anxiety scores of pre-service teachers towards their occupation, it became apparent
that this difference favored female students. However, merely observing a statistically
significant difference between the two groups through an unpaired t-test does not provide
sufficient information about the magnitude of the difference. Therefore, it is necessary to assess
the effect size to obtain meaningful statistical results, as recommended by the APA (2010).
Cohen (1988) proposed interpreting effect sizes based on the d value, where a value of .20
represents a small effect size, .50 denotes a medium effect size, .80 indicates a large effect size,
and values exceeding .80 suggest a very large effect size. Upon evaluating the obtained Cohen's d
value for the effect size, it becomes apparent that gender has a very large effect on pre-service
teachers' anxiety levels toward their occupations.

Table 8 presents the outcomes of the analysis of variance, revealing whether there were
discrepancies in anxiety scores among pre-service teachers based on their grade levels.
Table 8.
One-Way ANOVA results of occupational anxiety scores according to grade level

Source of Variance Sum of Squares df Mean of Squares F p
Between groups 5627.404 3 1875.801

Within groups 325566.306 186 1750.356 1.072 .362
Total 331193.711 189

Upon reviewing Table 8, it is evident that there is no significant disparity in occupational
anxiety scores among pre-service mathematics teachers across different grade levels (p>.05).
Table 9 displays the outcomes of the Kruskal Wallis H test that was performed to examine
potential variations in academic hopelessness scores among pre-service mathematics teachers
based on their respective grade levels.

Table 9.
Kruskal wallis h test results of academic hopelessness scores according to grade level

- Difference
Grade Level N Rank Mean. df X p ,
(Dunnett's C)
1 46 99.68
2 58 88.78 4>2
3 8.064 .045" 4>3
3 56 86.50
4 30 118.87
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Upon reviewing Table 9, it becomes apparent that there are notable variations in academic
hopelessness scores among pre-service mathematics teachers based on their grade levels,
particularly observed between the 4th, 2nd, and 3rd grades.

The results of the correlation analysis, exploring the association between pre-service
mathematics teachers' occupational anxiety, academic hopelessness levels, and academic
achievement, are presented in Table 10. This analysis corresponds to the third sub-problem
addressed in the study.

Table 10.

Correlation analysis results between occupational anxiety, academic hopelessness levels, and
academic achievement scores

Variables Occupational Anxiety =~ Academic Hopelessness Academic Achievement
Occupational Anxiety 1

Academic Hopelessness -141 1

Academic Achievement -.050 276" 1

*0>.05

Upon reviewing Table 10, a positive, low-level significant relationship was observed
between the academic hopelessness levels of pre-service mathematics teachers and their
academic achievement (r=.276; p<.05). However, there was a low, insignificant negative
relationship between anxiety towards the occupation, academic hopelessness, and academic
achievement.

The results of the multiple linear regression analysis conducted to determine whether pre-
service mathematics teachers' occupational anxiety and academic hopelessness levels predicted
their academic achievement at a significant level are presented in Table 11.

Table 11.

Multiple linear regression results

Variable B Standard Error B t p
Constant 56.073  6.619 8.472 .000"
Academic 444 115 274 3.863 000"
Hopelessness

Occupational Anxiety -.003 .021 -011 -.160 .873
R=.276 R2=.076

F,187=7.715 p=.001"

Upon reviewing Table 11, a notable correlation was found between academic
hopelessness and occupational anxiety levels among pre-service math teachers, as well as their
corresponding academic achievement scores (R=.276; R2=.076; F (2,187) = 7.715, p<0.05).
These variables explained approximately 8% of the observed variance in academic achievement.
The study findings suggest that academic hopelessness (=0.444) has a stronger predictive
influence on academic achievement than occupational anxiety (=-0.003), which has a
negligible impact. Academic hopelessness (p<.05) demonstrated a statistically significant
predictive association with academic achievement, whereas occupational anxiety (p>.05) did
not exhibit such a relationship. Therefore, the regression equation for forecasting academic
performance is

Academic achievement = (56.073) + (0.444* Academic Hopelessness Score) - (0.003* Occupational
Anxiety Score)

The fifth sub-problem examined pre-service mathematics teachers' perspectives about
teaching profession and the professional issues they will face. The perspective analysis results
are presented in Table 12.
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Table 12.
Content analysis consequences of the opinions

Categories Codes Frequency (f) Percentage (%)
Love the occupation 12 100
Occupational anxiety 11 91.66
Academic hopelessness 11 91.66

Occupational feelings Believe to be successful 10 83.33
Don’t choose willingly 7 58.33
Choose willingly 5 41.66
Don’t believe to be successful 2 16.66
Loss of prestige 12 100

Zgici?l(;:g;i perspective Seen as worthless 12 100
Seen as easily accessible 4 33.33
Economic problems 12 100
Inability to be appointed 12 100
Academic uncertainty 10 83.33
Ignoring education 8 66.66

Occupational issues Curricula 4 33.33
Infrastructure deficiencies 4 33.33
Education system 3 25
Insufficient lesson times 2 16.66
Exams 2 16.66

Academic Success Negatively affected 11 91.66
Not affected 1 8.33

This study examined pre-service teachers' views in four categories: professional feelings,
social perceptions, professional concerns and academic achievement. All preservice teachers
expressed a positive outlook on their future profession (F=12; 100%) and a strong belief in
their ability to succeed (F=10; 83.33%), although some preservice teachers reported
uncertainty in choosing a major. However, the study uncovered that pre-service mathematics
teachers encounter occupational anxiety (f=11; 91.66%) and academic hopelessness (f=11;
91.66%) in Turkey. A pre-service teacher reflected on their experience, stating,

Tz: [ feel high levels of anxiety regarding the teaching profession in Turkey, especially given
the increasing problem of not being appointed, which worsens every year. Unfortunately, my
concerns are heightened due to the uncertain future.

Pre-service teachers have highlighted the decrease in the prestige of the teaching
profession in Turkey in recent years, citing various factors (f=12; 100%). They are concerned
that this trend contributes to the devaluation of occupation within society (f=12; 100%). In
particular, they attribute this devaluation to the perception that entering the field of teaching is
easily achievable (f=4; 33.33%). A pre-service teacher shared their view on this issue:

Te: [ regret that the teaching profession has lost its standing in society due to the loosening of

entry requirements, which leads to a prevailing belief that almost anyone can pursue

teaching ultimately diminishing the respect for the profession

Pre-service teachers reported that the teaching profession in Turkey faces significant
challenges, including economic concerns (f=12; 100%), uncertainties in appointments (f=12;
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100%), academic uncertainties (f=10; 83.33%), and the undervaluation of education (f=8;
66.66%). In summary, the perspective of a pre-service teacher can be outlined as follows:

Ty Educators in Turkey face significant pressures, including economic challenges that often

place them in the lower strata of society. This situation impedes educators from fully

devoting themselves to their work, which leads to a lack of seriousness and respect from

students and society. Furthermore, obtaining a bachelor's degree does not automatically
ensure job opportunities for educators. Unfortunately, there is a lack of transparency in the
appointment process, resulting in uncertainties. Furthermore, educators face predicaments

such as overcrowded curricula, challenges implementing constructivist learning in

classrooms, and inadequate technical infrastructure in educational institutions.

Pre-service teachers reported that the challenges of the teaching profession have led to
increased levels of work-related anxiety and academic distress, ultimately impacting their
academic achievement negatively (f=11; 91.66%). A quotation from a pre-service teacher's
perspective provides further understanding:

To: Unfortunately, I am feeling despondent about my academic prospects, and it is affecting

my focus. The potential uncertainty of securing a teaching position poses a significant source

of concern for me. Should alternate employment opportunities become necessary, the

private sector is a potential avenue, despite the likelihood of decreased financial

compensation and increased workload. Currently, pursuing an independent school is
financially infeasible. Additionally, embarking on an academic career presents unique
challenges. Although I am working to improve my skills in various areas, these uncertainties

are causing me significant distress and hindering my progress.

Conclusion and Discussion

This study aimed to investigate how occupational anxiety and academic hopelessness impact the
academic achievements of pre-service mathematics teachers. The initial results of the research
reveal that academic hopelessness levels among these prospective mathematics teachers are
notably high. In the interviews conducted with pre-service teachers, it was understood that this
hopelessness was mostly related to the fear of not being appointed. Apart from this, Ghasemi
(2022) stated that factors such as self, family, society, work environment and colleagues trigger
hopelessness in teachers and pre-service teachers. In addition, academic self-efficacy beliefs can
be considered as a factor affecting the academic despair of pre-service teachers. Individuals with
low academic self-efficacy beliefs may be expected to cause academic despair, as their
mathematics content knowledge will probably also be low. This state of affairs contributes to a
sense of academic hopelessness during their undergraduate education, a phenomenon that was
reinforced by insights shared by pre-service teachers during interviews. This observation is
corroborated by similar research findings found in the existing literature (ince Aka & Yilmaz,
2018; Yetisensoy & Sahin, 2020; Yilmaz, 2019). Another influential factor shaping pre-service
teachers' perceptions of their profession and career is occupational anxiety. Another important
result of the research was that prospective mathematics teachers experienced moderate levels
of professional anxiety. Pehlevan et al. (2017) stated that an important factor shaping
prospective teachers' profession and career perceptions is their professional concerns. In the
context of Turkey, a significant challenge faced by those pursuing a teaching career is the specter
of post-graduation unemployment. This predicament generates substantial stress and anxiety
among pre-service teachers. Although they initially embarked on the path of becoming
educators with enthusiasm, their optimism is often overshadowed by apprehensions about
securing employment. In the Turkish context, challenges like appointment uncertainties,
relatively low salaries, school-related technical and physical issues, and societal attitudes toward
the teaching profession all contribute to heightened levels of occupational anxiety among pre-
service teachers. This research's outcomes resonate with previous studies in the literature that
have explored occupational anxiety levels among pre-service teachers, consistently yielding
results similar to those in this study (Giimriik¢i Bilgici & Deniz, 2016; Glingoér & Giil, 2019;
Tabancali et al, 2016). The narratives shared by pre-service teachers in interviews align
harmoniously with these findings as well.
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Within this study, the researchers extended their examination to encompass the variation
in occupational anxiety and academic hopelessness levels among pre-service mathematics
teachers, accounting for their gender and grade level. The findings unearthed a noteworthy
distinction in levels of anxiety towards their prospective occupation between male and female
pre-service teachers, with female students exhibiting higher levels. This divergence held
significant weight, as indicated by a high effect size. Ciiceloglu (1991) underscored the potent
influence of culture on individual anxiety. Cultural factors in Turkey are thought to create
educational challenges for girls. Gelisli (2004) highlighted that girls, particularly in the country's
interior and eastern regions, often grapple with barriers like early marriages and heavy
household responsibilities that hinder their pursuit of education. Moreover, post-marriage
economic dependency on men can further compound these challenges. These circumstances
drive girls' aspirations to establish professions and achieve financial autonomy early on. It is
believed that these factors contribute to the heightened occupational anxiety experienced by
female pre-service teachers compared to their male counterparts. Akgiin et al. (2007) align with
this viewpoint, stressing the influence of societal pressures on girls' career choices in Turkey.
The presence of similar findings in other studies, where female pre-service teachers also
experienced more pronounced occupational anxiety than their male peers, further bolsters this
perspective (Gumriikeii Bilgici & Deniz, 2016; Siirticii, 2012; Tabancali et al., 2016). Conversely,
the study did not uncover a substantial difference in academic hopelessness levels between male
and female pre-service mathematics teachers. The predicament of post-graduation
unemployment is a shared concern among all pre-service teachers in Turkey. Hence, it is
surmised that academic hopelessness is prevalent across the board among pre-service teachers,
irrespective of gender.

In the process of analysis, it became apparent that the levels of occupational anxiety did
not exhibit variance based on the grade levels of pre-service teachers. However, a marked
distinction emerged in the degrees of academic hopelessness. To be specific, 4th-grade pre-
service teachers displayed notably elevated levels of academic hopelessness in comparison to
their counterparts in other grade levels. This discovery holds significant implications, shedding
light on the fact that pre-service teachers experience heightened academic hopelessness during
their final year, just before graduation. This observation carries profound significance, pointing
to a critical juncture where pre-service teachers grapple with these emotions at their zenith
before embarking on their professional journey. The economic landscape in Turkey also
significantly contributes to this phenomenon. The nation is confronted with economic challenges
that impact many families, compelling them to provide education for their children under tight
financial constraints. Throughout their academic odyssey, pre-service teachers often rely on
their families financial support, which inherently engenders a sense of obligation to attain self-
sufficiency post-graduation, thus alleviating the economic burden on their families. The unique
pressure described above has the potential to contribute to heightened levels of academic
hopelessness among pre-service teachers as they near the completion of their education.

An additional intriguing revelation stemming from the study is the existence of a positive,
albeit low-level, significant correlation between the academic hopelessness levels of pre-service
mathematics teachers and their academic achievements. This finding is rather surprising, as
conventional expectations would anticipate that elevated academic hopelessness would
correspondingly correlate with diminished academic performance. However, the data defies this
conventional wisdom, revealing that, counterintuitively, heightened levels of academic
hopelessness are linked to increased academic achievement. This counterintuitive outcome
prompts speculation that despite grappling with academic hopelessness, pre-service teachers
exert substantial effort to uphold a commendable level of academic accomplishment. Such
determination could stem from their aspiration to graduate with a sense of optimism, even if
that optimism may be somewhat subdued. It's possible that these individuals, recognizing the
competitive nature of the teaching job market in Turkey, are spurred to excel academically to
bolster their prospects for a more hopeful professional future. In Turkey, teacher appointments
constitute a considerable challenge; nonetheless, a specific quota of mathematics teachers is
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appointed annually. This relatively advantageous situation for pre-service mathematics teachers
could play a role in shaping their behaviors. In Turkey, teacher appointments hinge on the
outcomes of the Public Personnel Selection Examination (KPSS), a post-graduation exam that
assesses candidates' pedagogical and professional knowledge, as well as their subject-specific
expertise. This structure incentivizes pre-service teachers to prioritize their academic
performance as they prepare for this crucial exam. Furthermore, the observations of Kiraz &
Kurul (2018) and Manav (2022) underscore how unappointed pre-service teachers often seek
opportunities in private educational institutions and tutoring centers, where the emphasis on
academic performance is paramount, contributing to the overall higher academic performance
exhibited by pre-service teachers at the undergraduate level. Notably, the sentiments expressed
by some pre-service teachers during interviews corroborated this finding, as they acknowledged
grappling with considerable academic hopelessness due to the challenging professional
landscape and uncertainties in Turkey. Nevertheless, they made concerted efforts to enhance
their prospects by excelling across various domains and maintaining exemplary academic
records.

As a result of the positive relationship observed between pre-service teachers' academic
hopelessness levels and their academic achievement, it was concluded that academic
hopelessness may be a low-level significant predictor of pre-service mathematics teachers'
academic achievement. Common intuition might dictate that pre-service teachers' apprehension
and despondency concerning their prospects would inevitably cast a shadow over their
academic performance. However, the dynamics observed in the previous finding suggest a
counterintuitive narrative where such circumstances might paradoxically contribute to
heightened academic accomplishments among these individuals. While this study indeed
establishes a robust link between pre-service teachers' levels of academic hopelessness and
their subsequent academic achievements, the intriguing twist here lies in the positive direction
of this relationship. This distinctive outcome sets this study apart from the findings of many
other research endeavors in the relevant literature. For instance, Uz Bas & Kabasakal (2013)
identified a noteworthy negative correlation between the levels of academic hopelessness
among pre-service teachers and their academic achievements. Given this array of divergent
results, the present study introduces a fresh and distinct perspective to the ongoing discourse on
this subject matter.

Drawing from the qualitative findings of the study, it becomes unmistakably clear that
despite harboring genuine affection for the teaching vocation and fostering an unwavering belief
in their capabilities, prospective teachers in Turkey are confronted with palpable trepidation
about their future and a prevailing sense of academic despair. This unease is rooted in a
multitude of challenges that have collectively chipped away at the once-solid prestige and
societal reverence for the teaching profession. Foremost among these challenges loom the
intricacies surrounding teacher appointments, the enduring specter of meager teacher salaries,
the lingering uncertainties within the academic landscape, and broader societal neglect of
education's pivotal role. The image of teaching as an easily accessible career option has notably
contributed to a gradual erosion of its societal stature. Furthermore, the prevailing economic
climate in Turkey, coupled with the distressingly modest remuneration offered to educators,
significantly erodes the profession's standing. Additionally, insufficient state funding for
education, technological deficiencies in schools and faculties, an excessive content load for
mathematics courses, and a lack of classrooms exacerbate the many challenges faced by those
seeking a teaching career. This intricate tapestry of issues collectively casts a long shadow on the
aspirations and optimism of future educators in Turkey.

Analyzing the qualitative facets of this research, it becomes evident that, despite their
profound passion for the teaching realm and their unwavering confidence in their capabilities,
prospective educators in Turkey find themselves grappling with profound apprehensions
concerning their forthcoming professional journey. Alongside this, there is a prevailing
sentiment of academic despondency that pervades their outlook. These concerns trace their
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origins to a myriad of challenges, collectively contributing to the gradual erosion of the once-
distinguished prestige and societal reverence accorded to the noble teaching profession. At the
vanguard of these issues lie the intricate complexities associated with teacher appointments,
which often create a haze of uncertainty for these aspiring educators. Furthermore, the issue of
modest teacher salaries casts a long shadow over their prospects. Amidst this, the academic
environment remains a locus of doubt and unpredictability, further compounding their sense of
unease. A wider disregard for education's overarching importance and impact forms another
layer of concern. This broad brush of perceiving teaching as a readily attainable pursuit serves to
diminish its societal significance. Moreover, the economic landscape of Turkey, combined with
the notably meager remuneration awarded to teachers, plays a pivotal role in the steady erosion
of the teaching profession's prestige. On top of these, a dearth of state funding for education,
coupled with technical deficiencies within educational institutions, the weighty load of
mathematics course content, and a scarcity of adequate classrooms create a multifaceted
obstacle course that aspiring educators must navigate. This intricate tapestry of challenges,
intricately woven, collectively casts a long shadow over the ambitions and optimism of the
prospective teaching community in Turkey.Top of FormBottom of Form

The central aim of this study is to delve into the intricate interplay of psychological factors,
particularly the impact of occupational anxiety and academic hopelessness, on the academic
prowess of pre-service mathematics teachers. This exploration takes into account the unique
backdrop of the teaching profession in Turkey, along with the multifaceted challenges it
grapples with. The study's findings have shed light on a pivotal revelation: academic
hopelessness emerges as a pronounced psychological concern within the realm of pre-service
mathematics teachers. This psychological state exhibits a low-level correlation with their
academic performance. Interestingly, the originality of this study's findings lies in the discovery
of a positive connection between the levels of academic hopelessness and the academic
achievements of pre-service mathematics teachers. This intriguing outcome defies the
anticipated negative association that one might presume. To untangle this paradox, the
researchers have ventured into potential post-graduation scenarios, intricately woven into the
fabric of teaching in Turkey. This atypical result sparks curiosity, motivating the scholars to
provide an explanation that goes beyond the conventional narrative. Furthermore, the study
casts a spotlight on the significant role that occupational anxiety plays in the lives of pre-service
mathematics teachers. While the observed anxiety levels among the participants remain at a
moderate level, their impact is by no means trivial. Although the results of this study suggest
that professional anxiety does not have a significant impact on the academic performance of pre-
service teachers, the interviews revealed that it is not insignificant. This lens allows for a
comprehensive understanding of the intricate dynamics shaping the academic journeys of these
prospective educators.

Increasing the quality of the teaching profession should be one of the primary goals for the
development of our country. For this purpose, there is a need for academic studies that address
the problems faced by the profession and offer effective solutions. In our country, for some
reasons, factors such as academic hopelessness and professional anxiety have serious effects on
prospective teachers. This study clearly revealed this effect in the dimension of academic
hopelessness. For professional anxiety, there is a need for scientific studies that can be carried
out under different conditions. In order to reduce the effects of these factors on pre-service
teachers, the government is expected to review its policies regarding the teaching profession.
Serious steps should be taken especially in terms of employment. In addition, reorganizing the
curricula of faculties of education according to current approaches is also considered important
for the quality of the teaching profession. Increasing teacher qualifications is seen as an
important situation that can reduce the destructive effects of these two factors.
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Extended Abstract

Giris

Ogretmenlik, biiyiiyen ve gelisen bir toplumda bilginin yayillmasini tesvik eden yiiksek kaliteli
bir meslektir (Hiebert et. al, 2002). Bu meslegin kalitesinin artirilmasi 6gretmen adaylarinin
aldiklar1 egitim ve meslege yonelik motivasyonlar: ile yakindan iligkilidir. Buna karsin,
Tirkiye'de Ogretmen adaylarinin mesleklerine iliskin ve gelecege yonelik beklentileri
beklentilerin altinda kalmaktadir (Bek, 2007; Ulutas, 2017). Bu durumun, basta toplumun
o0gretmenlik meslegine yonelik olumsuz algisi olmak tlizere bazi nedenlerden kaynaklandigi
diistinulmektedir. Telef (2011), egitim politikalarindaki sik degisiklikler, ekonomik zorluklar,
asir is yikii ve toplumsal ilgisizlik gibi sorunlara dikkat ¢ekmis ve bu sorunlarin dgretmen
tilkkenmisliginin ilerlemesine neden oldugunu savunmustur. Ote yandan Mutluer ve Yiiksel
(2019), ozellikle istihdam sorunlarinin Tiirkiye'de 6gretmenlik mesleginin profesyonel
statiisiinii etkileyen 6nemli bir faktér oldugunu belirtmistir. Bu tir durumlar 6gretmen
adaylarinda mesleki kaygi ve akademik umutsuzluk gibi olumsuz davraniglara yol
acabilmektedir.

Yiiksek diizeyde kaygi ve umutsuzluk yasayan egitimci adaylarinin lisans egitimine uyum
saglamakta zorlandigi, bunun da akademik performansta diisiise yol acabilecegi
diistiniilmektedir. Ogretmenlik mesleginin niteliginin artirilmasi icin bu sorunlarin net bir
sekilde ortaya konmasi, nedenlerinin derinlemesine tartisilmasi ve gelecek c¢alismalara 151k
tutabilecek oOnerilerde bulunulmasi olduk¢a oOnemlidir. Bu faktorlerin 6gretmen egitimi
tizerindeki olumsuz etkilerini ortaya koyabilecek nitelikli calismalarin 6gretmenlik mesleginin
kalitesini ve tercih edilebilirligini artirabilecegine inanilmaktadir. Bu dogrultuda bu ¢alismanin
amaci, mesleki kaygi ve akademik umutsuzlugun matematik 6gretmen adaylarinin akademik
basarilarini nasil etkiledigini arastirmaktir. Ayrica, bu ¢alisma, sonuclardan elde edilen pratik ve
uygulanabilir 6neriler sunmay1 amaclamaktadir. Buna gore, arastirmaya yon veren arastirma
sorular1 asagidaki gibidir:

1. Matematik 6gretmen adaylarinin mesleki kaygi ve akademik umutsuzluk diizeyleri
nedir?

2. Matematik 6gretmen adaylarinin mesleki kaygi ve akademik umutsuzluk diizeyleri
cinsiyetlerine ve sinif diizeylerine gére anlamli bir farklilik géstermekte midir?

3. Matematik 6gretmen adaylarinin mesleki kaygi ve akademik umutsuzluk diizeyleri ile
akademik basarilari arasinda bir iliski var midir?

4. Matematik 6gretmen adaylarinin mesleki kaygi ve akademik umutsuzluk diizeyleri
akademik basarilarinin ne 6lgtide anlamli bir yordayicisi olabilir?

5. Matematik 6gretmeni adaylarinin 6gretmenlik meslegine ve karsilasacaklar1 mesleki
sorunlara yonelik bakis ac¢ilar1 nelerdir?

Yontem
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Bu calismada ag¢iklayici karma model tasarimi kullanilmistir. Nicel boyut icin yaygin olarak
kullanilan iliskisel tarama modeli, nitel boyut i¢in ise durum calismas1 kullanilmistir.
Arastirmanin 6rneklemini 2022-2023 akademik yilinda Tiirkiye'deki bir devlet {iniversitesinin
egitim fakiiltesinde oOgrenim goren 184 matematik Ogretmeni adayr olusturmaktadir.
Arastirmacilar bu fakiiltede calistiklar1 icin calismada kolay ulasilabilir durum 6rneklemesi
kullanilmistir. Yar1 yapilandirilmis goriismeler, 184 6gretmen adayindan olusan bir havuzdan
goniilli olan 12 6gretmen adayi ile gergeklestirilmistir. Goriisme yapilacak 6gretmen adaylari
her sinif diizeyinde esit sayida olacak sekilde belirlenmistir.

Bu calismada, Cab1 ve Yalginalp (2013) tarafindan gelistirilen Ogretmen Adaylarinin
Mesleki Kayg Olgegi ile Gokalp ve Soykan (2020) tarafindan gelistirilen Akademik Umutsuzluk
Olcegi olmak iizere iki 6lgme araci kullamilmustir. Her iki élgcegin kullanimi icin 6lgek
sahiplerinden yazili izin alinmistir. Katilimcilarin akademik basarilarin1 degerlendirmek i¢in en
son akademik donemden elde edilen Agirlikli Not Ortalamasi (AGNO) kullanilmistir. Ayrica,
o0gretmen adaylarinin bakis agilarini elde etmek igin arastirmacilar tarafindan olusturulan alti
acik uglu sorudan olusan yar1 yapilandirilmis bir goriisme anketi kullanilmistir.

Arastirma verileri SPSS-22 yazilim paketi kullanilarak analiz edilmistir. Uygun istatistiksel
teknikler secilmeden 0Once, arastirmacilar verilerin normal dagilimin1 ve varyanslarin
homojenligini kontrol etmistir. Ogretmen adaylarinin mesleki kaygi ve akademik umutsuzluk
diizeylerini belirlemek icin betimsel istatistiklerden yararlanilmis, bu diizeylerin cinsiyet ve sinif
diizeyi gibi degiskenlere gore olasi farkliliklar1 degerlendirilirken ise varsayimlarin karsilanip
karsilanmama durumuna gore t-testi, tek degiskenli ANOVA ve Kruskal-Wallis H teknikleri
kullanilmistir. Ogretmen adaylarinin mesleki kaygi ve akademik umutsuzluk diizeyleri ile
akademik basar1 arasindaki etkilesimi arastirmak icin korelasyon analizinden, bu diizeylerin
akademik basari tizerinde 6nemli bir yordayici etkiye sahip olup olmadigini tespit etmek i¢in ise
¢oklu regresyon analizinden yararlanilmistir. Arastirmanin nitel analizine iliskin olarak Nvivo
yazilim paketi kullanilarak icerik analizi yapilmistir.

Sonug

Arastirmanin sonuglari, matematik 6gretmen adaylarinin akademik umutsuzluk diizeylerinin
oldukga yiiksek diizeyde, mesleki kaygilarinin ise orta diizeyde oldugu seklindedir. Arastirmada
ayrica, erkek ve kiz 6gretmen adaylar1 arasinda mesleklerine yonelik kaygi diizeylerinde kayda
deger bir farklilik oldugu ve kiz 6grencilerin daha yiiksek diizeyler sergiledigi gortilmiistir. Bu
farklilik, yiiksek etki biiytikligiiniin de gosterdigi gibi, 6nemli bir agirliga sahiptir. Buna karsilik,
bu calisma erkek ve kadin matematik 6gretmeni adaylar1 arasinda akademik umutsuzluk
diizeylerinde 6nemli bir fark ortaya koymamaistir.

Arastirmanin bir diger sonucu, 6gretmen adaylarinin mesleki kaygi diizeylerinin sinif
diizeylerine gore farklilik gostermedigi, akademik umutsuzluk derecelerinde ise 4. Siniflar lehine
belirgin bir farklilik oldugu seklindedir. 4. sinif 6gretmen adaylarinin akademik umutsuzluk
diizeyleri diger sinif diizeylerindeki meslektaslarina kiyasla belirgin bir sekilde yiiksek cikmistir.

Calismadan c¢ikan ilging bir sonu¢ ise matematik Ogretmeni adaylarinin akademik
umutsuzluk diizeyleri ile akademik basarilar1 arasinda diisiik diizeyde de olsa pozitif yonde
anlamh bir iliski bulunmasidir. Bu bulgu oldukc¢a sasirticidir ¢iinkii geleneksel beklentiler,
yliksek akademik umutsuzlugun buna bagh olarak azalan akademik performansla iliskili
olacagini 6ngérmektedir. Bununla birlikte, veriler yliksek akademik umutsuzluk diizeylerinin
artan akademik basar ile de baglantih oldugunu ortaya koymaktadir. Ogretmen adaylarinin
akademik umutsuzluk diizeyleri ile akademik basarilar1 arasinda gozlenen pozitif iliski
sonucunda, akademik umutsuzlugun matematik 6gretmeni adaylarinin akademik basarilarinin
diisiik diizeyde anlaml bir yordayicisi olabilecegi sonucuna varilmistir.
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Yazim Kurallarn

Eurasia Journal of Teacher Education (E]JTE) dergisine gonderilen makaleler sisteme yazar isimsiz
olarak yiiklenmelidir. Yazarlar makale metni igerisinde kendilerini tanitici ifadelerden
kaginmalidir. Calismalarini "Giris", "Yontem", "Bulgular (Bulgular ve Tartisma)" ve "Sonug¢ (Sonug
ve Tartisma)" boliimlerinden olusacak bigcimde hazirlamaldir.

Gonderilen ¢alismalarin bashgi calismayi ifade edecek bicimde, gereksiz ifadelerden kaginarak
konulmalidir. Calismada kullanilan yontemi isaret edici ifadelere yer verilebilir. Calismalarin
Tiirkce baslig1 18 kelimeyi, Ingilizce baslik ise 21 kelimeyi asmamalidir.

Dergiye gonderilecek ¢alismalarda hazirlanan calismanin alan yazina nasil katki saglayacag ve
ozglinliigii kesinlikle belirtilmelidir. Yazar giris boliimiinde ¢alismanin amaci ve 6énemi hakkinda
bilgi vermeli, kuramsal ¢erceveyi olusturmali ve alan yazin taramasi yapmaldir. Nitel
arastirmalar icin arastirma problemleri, nicel aragtirmalar i¢in arastirma sorulari veya hipotezler
mutlaka verilmelidir. Yontem boliimiinde ¢alismanin nasil yapildigi detayli bicimde anlatilmali ve
etik kurallara uyuldugu belirtilmelidir. Bulgular b6liimiin sadece ¢alismada elde edilen bulgular
sunulmalidir. Sonucg ve tartisma boliimiinde ¢alismada elde edilen sonuclar 6zetlenmeli, 6nceki
calismalar ve calismanin bulgular1 kendi i¢ginde tartisilmalidir. Sonug ve Tartisma b6limiinde alt
baslik olarak "Oneriler" calismanin sinirliliklari ile birlikte ele alinip degerlendirilmelidir. Ayrica
¢alismanin alan yazina ve uygulayicilara saglayacagi katkinin da ayr1 bir baslik altinda verilmesi
tavsiye edilmektedir.

Dergi APA 7 yazim kurallarini benimsemistir. Dergiye gonderilecek yazilar A4 formatinda her
kenardan 2,5cm bosluk birakilarak Cambria Math yazi tipinde 11 Punto ile hazirlanmis olmahdir.
Makaleler tek satir araliginda, iki yana yash olarak hazirlanmalidir. Hazirlanan calismalar en az
4000 en fazla 12000 kelime olmalidir. Yazarlar makale sablonuna Template File kismindan
erisebilirler. Yazarlar makalelerini siteme yiiklerken Title Page de yliklemeleri gereklidir.
Dergimize gonderilen her calisma icin Telif Hakki Devir Formu'nun doldurulup imzalanarak
ylklenmesi gerekmektedir.

Makale bicimlendirilirken asagidaki kurallar dikkate alinmaldir.

1. Calisma sisteme yiiklenirken yazar isimleri ve bilgilerinin yer almamasi gerekmektedir.
Calismalara iliskin bicimsel 6zellikler asagida sunulmustur:

- Sayfa diizeni: A4 sayfa boyutu

- Kenar bosluklar:: Her taraftan 2,5cm bosluk
- Satir araligi: Tek satir yazilmali

- Aralik: Once Onk; Sonra 6nk

- Yazi fontu: Cambria Math

2. Bagliklar: Makalenin ana bashgi 14 punto, kalin, ortalanmais, tiim kelimelerin ilk harfleri biiyiik
ve en fazla 18 kelime olmalidir. Birinci diizey basliklar numaralandirilmamais, 12 punto, kalin, tiim
kelimelerin ilk harfleri bilyiik ve ortalanmis olmaldir. ikinci diizey bashklar numaralandirilmis
11 punto, kalin, tiim kelimelerin ilk harfleri biiyiik ve sola yash olarak yazilmalidir. Ugiincii diizey
bashklar 11 punto sola yasl, tim kelimelerin ilk harfi biiyiik, sola yasi italik ve kalin olarak
yazilmalidir. Dordinct basliklar bir 1cm girinti ile baslamalidir. Basliktan sonra nokta konulup
metin basligin yaninda yazilmahdir. Bashktaki tiim kelimelerin ilk harfleri biiyiik 11 punto ve
kalin olarak yazilmalidir. Besinci diizey baslik 1cm girinti ile baslamalidir. Bagliktan sonra nokta
konulup metin bashigin yaninda yazilmahdir. Bashktaki tiim kelimelerin ilk harfleri biiyiik 11
punto, kalin ve italik olarak yazilmalidir.

3.Yazar adlar1: 11 punto, ortalanmis, yazar ad1 ve soyadinin sadece ilk harfleri biiyiik harf olmak
lizere verilmelidir. Yazarlarin her birinden sonra numaralandirma yapilarak yazar bilgisinin
hemen alt satirinda kurum bilgileri, iilkeleri ve ORCID numaralari verilir. Sadece sorumlu yazarin
mail adresi belirtilir.


https://dergipark.org.tr/tr/download/journal-file/17786
https://dergipark.org.tr/tr/download/journal-file/17787
https://dergipark.org.tr/tr/download/journal-file/17844
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4. Calismanin 6zeti 100-200 kelime araliginda olmalidir. Calismalarin 6zetlerinde makalenin
amaci, kullanilan yéntem, 6énemli sonuclar ve bu sonuclarin alana saglayacagi katki kisaca
aciklanmalidir. Ozette kaynak gosterimi yapilmamahdir ve gereksiz ayrintilardan kaginilmalidir.
Makaleler Tiirkce ve Ingilizce dzet icermelidir. Makalelerde ilk olarak "Abstract” sonra "Ozet"
sunulmalidir. Ozette paragraf baginda girinti olmamalidir. Ozetten sonra 3-6 kelime arasinda
anahtar kelime yazilmalidir. Makalenin birinci sayfasinda Ingilizce bashk ve "Abstract”, ikinci
sayfasinda Tiirkce bashk ve "Ozet" béliimii yer almaldur.

5. Makale metni 11 punto olarak yazilmali ve dosyalar Microsoft Word 2010 veya iizeri bir
sturiimde hazirlanmali ve dosya bi¢imi .docx uzantili olmalidir.

6. Dergiye gonderilen calismalarda genisletilmis 6zet olmalidir (Makale degerlendirmesi
sonrasinda eklenebilir). Genisletilmis 6zet 700-1000 kelime aralifinda olmalidir. Genis 0zet
hazirlanirken ilk paragrafta girinti olmamall, sonraki paragraflarda ise 1cm paragraf girintisi
olmalidir. Genisletilmis 6zette, baslik kullanilmahdir. Bu basliklarda giris, yontem, bulgular ve
sonug hakkinda bilgi sunulmalidir.

7. Tablolar hazirlanirken tablo numarasi sola yash ve kalin yazilmalidir. Tablo numarasindan
sonra nokta konulmali ve tablo adi alt satirdan baslamalidir.Tablo numarasi ile tablo bashg:
arasinda bosluk birakilmamalidir. Tablo bashigi 11 punto yazilmalidir. Tablo adinda sadece ilk harf
biiyiik olmalidir. Tablo ad1 sola yash ve italik olmalidir. Tabloda dik ¢izgi kullanilmamalidir. Tablo
icerigindeki yazilar 10 punto olmalidir. Tablodan sonra tabloyu aciklayan paragraf 1cm girintili
olmalidir.

8. Sekiller hazirlanirken sekil numarasi sola yasli ve kalin yazilmalidir. Sekil numarasindan sonra
nokta konulmali ve sekil adi alt satirdan baslamalidir. Sekil numarasi ile seklin baslig1 arasinda
bosluk birakilmamalidir. Sekil basligi 11 punto yazilmalidir. Sekil adinda sadece ilk harf biiytik
olmalidir. Sekil adi sola yash ve italik olmalidir. Sekli agiklayan paragraf 1cm girinti icerinden ve
6nk araliginda olmalidir.

Kaynakga Diizenleme Kurallar1

1. Calismalarda kaynak gosteriminde APA 7 (American Psychological Association) standartlarina
uygun olarak verilmelidir.

2. Makale icinde ve kaynakcada kullanilan kaynaklar “Yazar Soyadina Gore” siralanmaldir.
Kaynakca iki yana yash 11 punto olarak hazirlanmaldir. Kaynaklar arasinda 6nk bosluk
kalmalidir. Kaynakga tek satir araligi yazilir ve ilk satirdan sonraki satirlarda 1cm girinti birakilir.

3. DOI numarasi iceren makalelerin DOI numaralar1 da sunulmalidir.
Asagida kaynak gosterimi i¢in bazi 6rnekler gésterilmistir.
e Makaleler i¢in (DOI numarasi varsa):

Oztiirk, M., & Kaplan, A. (2019). Cebirsel ispat yapma siirecinin bilissel acidan incelenmesi: Bir
karma yontem arastirmasi. Egitim ve Bilim, 44(197), 25-
64. https://doi.org/10.15390/EB.2018.7504

Metin icinde parantez icinde gosterim: (Oztiirk & Kaplan, 2019)

Metin igcinde gosterim: [Ingilizce Makaleler icin] Oztiirk and Kaplan (2019); [Tiirkce makaleler
icin] Oztiirk ve Kaplan (2019)

e Makaleler i¢in (DOI numarasi yoksa):

Cetinkaya, P., & Erktin, E. (2002). Assessment of metacognition and its relationship with reading
comprehension, achievement, and aptitude. Bogazici Universitesi Egitim Dergisi, 19(1), 1-11.

Akkan, Y., & Cakiroglu, U. (2011). ilkégretim matematik dégretmenleri ile 6gretmen adaylarinin
matematik egitiminde hesap makinesi kullanimina ydnelik inanclarinin incelenmesi. Egitim
Teknolojisi Kuram ve Uygulama, 1(2), 17-34.

Metin icinde parantez i¢cinde gosterim: (Akkan & Cakiroglu, 2011; Cetinkaya & Erktin, 2002)


https://doi.org/10.15390/EB.2018.7504
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Metin icinde gosterim: [Ingilizce makaleler icin] Akkan and Cakiroglu (2011) and Cetinkaya and
Erktin (2002); [Tiirkce makaleler i¢cin] Akkan ve Cakiroglu (2011) ve Cetinkaya ve Erktin (2002)

o Baskidaki makaleler i¢in:

Giiler, M., Cekmez, E., & Celik, D. (in Press). Breaking with tradition: An investigation of an
alternative instructional sequence designed to improve prospective teachers’ noticing
skills. Teaching and Teacher Education.

Metin icinde parantez icinde gosterim: [ilk gectigi yerde] (Giiler, Cekmez & Celik, in
press/baskida); [Sonraki gosterimler] (Giiler et al./vd., in press/baskida)

Metin i¢in gosterim: [Ilk gectigi yerde] Giiler, Cekmez and Celik (in press/baskida); [Sonraki
gosterimler] Giiler et al./vd. (in press/baskida)

o Kitaplaricin: (DOl numarasi varsa belirtilmelidir)

Baki, A. (2018). Matematigi ogretme bilgisi (2. baski). Pegem
Akademi. https://doi.org/10.14527 /9786052410318

McMillan, J. H, & Schumacher, S. (2009). Research in education: Evidence-based inquiry (2nd ed.).
Pearson

Metin i¢cinde parantez icinde gosterim: (Baki, 2018; McMillan & Schumacher, 2009)

Metin i¢in gosterim: [Tirkce makaleler i¢in] Baki (2018) ve McMillan ve Schumacher (2009);
[Ingilizce makaleler i¢cin] Baki (2018) and McMillan and Schumacher (2009)

o Editérlii kitapta béliim i¢in: (DOI numarasi varsa belirtilmelidir)

Karademir, A. (2019). Okul 6ncesi 6gretmenlerinin 6zellikleri. A. Yildirim (Ed.), Erken cocukiluk
egitimine giris (1. baski, S. 164-188) icinde. Pegem Akademi.
https://doi.org/10.14527/978605241962510.14527 /9786052419625

Cockburn, A. D. (2008). Developing an understanding of children’s acquisition of number
concepts. In A. D. Cockburn & G. Littler (Eds.), Mathematical misconceptions (1st ed., pp. 86-
100). SAGE Publications Inc.

Metin i¢cinde parantez icinde gosterim: (Cockburn, 2008; Karademir, 2019)

Metin icin gosterim: [Tiirkce makaleler icin] Cockburn (2008) ve Karademir (2019); [ingilizce
makaleler icin] Cockburn (2008) and Karademir (2019)

e  Kurum ve kurulus tarafindan hazirlanan raporlar i¢in:

Milli Egitim Bakanhgi. (2018). Gorsel sanatlar dersi (9, 10, 11 ve 12. siniflar) 6gretim programu.
Milli Egitim Bakanlhg.

http://mufredat.meb.gov.tr/Dosyalar/2018120204014821-
gorsel%20sanatlar%20dop%20(2).pdf

Metin icinde parantez icinde gosterim: (Milli Egitim Bakanligi, 2018); [Kisaltma Kullanilacaksa]
(Milli Egitim Bakanhg1 [MEB], 2018), (MEB, 2018)

Metin icinde gosterim: Milli Egitim Bakanhigi (2018); [Kisaltma kullanilacaksa] Milli Egitim
Bakanligi [MEB] (2018)

+ Konferans ve sempozyum sunumlari i¢in:

Isler Baykal, 1., & Knuth, E. (2013, July 28- August 2). Preservice teachers conceptions of algebra
and knowledge of student thinking [Conference session]. 37th Conference of the International
Group for the Psychology of Mathematics Education, Kiel, Germany.

Metin icinde parantez icinde gosterim: (Isler Baykal & Knuth, 2013)

Metin i¢inde gosterim: [Tiirkce makaleler igin] Isler Baykal ve Knuth (2013); [Ingilizce makaleler
icin] Isler Baykal and Knuth (2013)


https://doi.org/10.14527/9786052410318
http://mufredat.meb.gov.tr/Dosyalar/2018120204014821-gorsel%20sanatlar%20dop%20(2).pdf
http://mufredat.meb.gov.tr/Dosyalar/2018120204014821-gorsel%20sanatlar%20dop%20(2).pdf
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e Tezlerigin:

Ertor, E. (2015). Ilkokulda gérev yapan anasinifi 6gretmenlerinin yasadiklar1 yonetsel sorunlara
iliskin goriisleri (Tez No. 429635) [Yiiksek lisans tezi, Atatlirk Universitesi-Erzurum].
Yiiksekogretim Kurulu Baskanligi Tez Merkezi.

Metin icinde parantez icinde gosterim: (Ertor, 2015)
e Web sayfalari igin:

NTV. (2017). Bilgisayar oyunu bagimlhilig akil hastalig1
oluyor! https://www.ntv.com.tr/saglik/ adresinden 26 Nisan 2020 tarihinde alindu.

Scientific American (n.d.) What is 'fuzzy logic'? Are there computers that are inherently fuzzy and
do not apply the usual Dbinary logic? Retrieved  April 26, 2020,
from https://www.scientificamerican.com/article/what-is-fuzzy-logic-are-t/

Metin i¢cinde parantez i¢ine gdsterim: (NTV, 2017; Scientific American, n.d.)


https://www.ntv.com.tr/saglik/
https://www.scientificamerican.com/article/what-is-fuzzy-logic-are-t/

