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The aim of this research is to determine prospective science teachers’ views towards contemporary
science education approaches and conducting them. This study consists as a part of the “Contemporary
approaches education towards prospective science teachers”. A single group experimental design was
used in this study. At the beginning of the study, a purposeful sampling method was used while
selecting participant prospective science teachers. While choosing science teacher prospectives, criteria
such as not having participated in a similar study before and their academic success were taken into
consideration. The workgroup of this study consists of 30 prospective science teachers studying 3-4*
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grades in 29 different universities. The experimental practice took 8 days and 8 hours each day.
Education in experimental practice was given by 11 expert academicians. The applications were
conducted by sharing knowledge with prospective science teachers and using effective practices after.
The opinion form was used as a data collection tool in this study. The opinion form was applied to
prospective science teachers as pre-test and post-test. As a result of the data analysis, it was determined
that the prospective science teachers' knowledge of contemporary learning approaches was weak at the
beginning, but improved positively after the experimental application. As a result of this study, it can be
suggested to add additional courses to the undergraduate science teaching courses, especially regarding
the contemporary learning methods in science teaching and the basic methods emphasized in the

secondary school science curriculum.

Fen Bilgisi Ogretmen Adaylarinin Fen Egitiminde Cagdas Yaklagimlara
Yonelik Goriisleri

Makale Bilgileri Oz

Bu calismanin amaci, fen dgretiminde cagdas yaklasimlar egitiminin dgretmen adaylarmin goriislerine
etkisini incelemektir. Bu kapsamda Ogretmen adaylarmin argiimantasyona dayali 6grenme, arastirma-
sorgulamaya dayali 6grenme ve STEM gibi ¢agdas 6grenme yaklasimlarina iligkin goriisleri ele alinmustir.
Galisma, fen bilimleri 6gretmen adaylariyla gergeklestirilen “Fen bilimleri Ogretmen Adaylarina Yénelik Fen
Ogretiminde Cagdas Yaklagimlar Egitimi” projesinin bir boliimiinii olusturmaktadir. Calismada, tek- gruplu
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Yiikleme: ~ 31.08.2021
Diizeltme:  21.03.2022 deneysel desen arastirma yontemi kullanilmigtir. Arastirmanin ¢alisma grubu amagh 6rnekleme yontemi
Kabul: ’ 5 3' 0 5' 2022 kullarularak belirlenmistir. Aragtirmanin ¢alisma grubunu Tiirkiye’deki 29 farkli {iniversitede 3. ve 4. siufta
abu: = 6grenim gormekte olan 30 fen bilimleri 6gretmen aday1 olusturmaktadir. Deneysel uygulama siireci 8 giinliik
Anahtar Kelimeler: ve giinlitk 8 saatlik egitimler seklinde gerceklestirilmistir. Bu egitimler, alaninda uzman 11 6gretim tiyesi
tarafindan verilmistir. Egitimler, konuya iliskin teorik bilgilerin paylasilmasinin yaninda 6gretilen konuya
Fen Bilgisi ogretmen yonelik uygulamali 6gretimlerin verilmesi seklinde gergeklestirilmistir. Calismada veri toplama arac1 olarak

12 sorudan olusan agik uglu soru formu kullarlmis ve bu form 6n test-son test olarak uygulanmustir. Verilerin
analizi sonucunda &gretmen adaylarimin cagdas 6grenme yaklagimlarina iligkin bilgilerinin baglangicta zayif
oldugu ancak deneysel uygulama sonrasinda olumlu yonde gelistigi tespit edilmistir. Bu ¢alisma sonucunda
Fen bilimleri d6gretmenligi lisans derslerine, ozellikle fen 6gretiminde ¢agdas 6grenme yontemlerini ve
ortaokul fen bilimleri dersi 6gretim programinda vurgulanan temel yontemlere iliskin ilave dersler eklenmesi
onerilebilir.
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Giris
Giintimiizde bilim ve teknoloji hizla degismekte ve ilerlemektedir. Bu da giinliik yasamimizdan
is yasamina kadar bir¢ok alandaki ihtiyag¢larimizi degistirmektedir. Bu durum egitim alanindaki

degisimleri zorunlu kilmaktadir (Kagar, 2019). Egitim alanindaki bu degisimlerin etki ettigi

disiplinlerinden biri de fen bilimleri dersidir.

Fen bilimleri Ogretiminin temel amaci, Ogrencilerin temel bilgileri (biyoloji, fizik vb.)
kazanmalari ile kendisini ve dogay1 tanima noktasinda insan-gevre arasindaki iliskilere bilimsel agidan
yaklasabilmesini saglamak; onlarin bilimin toplumu ve teknolojiyi, toplum ve teknolojinin de bilimi
nasil etkiledigine iliskin farkindalik gelistirmeleri olarak belirlenmistir (MEB, 2018). Diger bir ifadeyle
fen 6gretimin amaci fen okuryazari bireyler yetistirmektir. Bu dogrultuda iilkemiz ve diger iilkeler fen
bilimleri 0gretim programlarinda argiimantasyona dayali 6grenme, arastirma-sorgulamaya dayali
ogrenme ve STEM gibi Ogretim yontemlerine yer verilirken, bu programlarin basariya
ulasabilmesindeki en 6nemli gorevin 6gretmelere diistiigiinti vurgulamiglardir (El Nagdi, Leammukda
ve Roehrig, 2018). Ciinkii 6gretmenlerden; ¢agin gereksinimlerine uygun bilgi, beceri ve diisiince
yeterliliklerini 6grencilerine kazandirmayi saglayan ¢agdas 6grenme etkinliklerini hazirlamalari, bu
konuda 6grencilerini tesvik edici ve yonlendirici olmalar1 beklenmektedir. Bu ise ancak 6gretmenlere
hizmet 6ncesi ya da hizmet igi kaliteli bir egitim ve 6gretim verilmesiyle gerceklestirilebilir (Ayas ve
Ozmen, 2002; Azar, 2011). Bu sayede Ogretmenler; diisiinen, sorgulayan, iireten, girisimci, kararls,
iletisim becerilerine sahip, topluma ve kiiltiirtine katk: saglayan fen okuryazari bireyler yetistirebilirler

(Jimenez-Aleixandre, Rodriguez ve Duschl, 2000; Ormanci, Kagar, Ozcan ve Balim, 2020).

Tlgili alan yazininda &gretmen adaylarmnin ya da 6gretmenlerin aragtirma-sorgulamaya dayali
ogrenme (Arslan, Ogan-Bekiroglu, Siiziik ve Giirel, 2014; Cavuslu, 2014; Kegeci ve Kirbag-Zengin, 2017;
Pesman, Ar1 ve Baykara, 2017; Sen, Yilmaz ve Erdogan, 2016 gibi), argiimantasyona dayali 6grenme
(Aktamis ve Atmaca, 2016; Apaydin ve Kandemir, 2018; Kabatas-Memis, 2017; Namdar ve Salih, 2017;
Namdar ve Tuskan, 2018 gibi) ve STEM (Belek, 2018; Duygu, 2018; Ensari, 2017; Kirilmazkaya, 2017;
Ozmansur, 2019; Tarkin-Cetinkiran ve Aydin-Giinbatar, 2017; Ugﬁncﬁoglu, 2018 gibi) yontemlerine
iliskin goriislerini belirlemeyi amaglayan ¢alismalar gerceklestirilmistir. Bu ¢alismalar incelendigi s6z
konusu bu yontemlere iliskin 6gretmen ya da 6gretmen adaylarmin genel goriisleri (yontemin etkisi,
uygulanabilirligi gibi) alinmistir. Ancak bu calismalarda 6gretmen ya da 6gretmen adaylarinin soz
konusu yontemlere iliskin pedagojik alan bilgisini gelistirmeyi ya da bu konuda goriislerini tespit
etmeye yonelik ¢alismalara rastlanilmamistir. Bu nedenle de 6gretmen adaylarinin, argiimantasyona
dayali 6grenme, arastirma-sorgulamaya dayali 6grenme ve STEM gibi yontemlere iligkin pedagojik
alan bilgilerinin gelistirilmesine yonelik uygulamalara ve bu konudaki goriislerinin belirlenmesine

yonelik ¢alismalara gereksinim oldugu soylenebilir.
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flgili alan yazini incelendiginde dgretmenlerin fen 6gretimi noktasinda alan ve yontem bilgisi
agisindan hizmet i¢i egitime ihtiya¢ duyduklarini ifade eden bazi ¢alismalara rastlanilmistir (Basak,
2016; Noh, Cha, Kang ve Scharmann, 2004; Ogan-Bekiroglu, 2007a; 2007b; Osman, Halim ve Meerah,
2006). Ornegin, Kiiciikmert-Ertekin (2010) dérdiinciisti siniftan sekizinci smifa kadar tiim siuf
seviyelerinde gorev yapan farkli fen bilimleri 6gretmenlerinin alan ve yontem bilgisi agisindan hizmet
i¢i egitime yoOnelik ihtiyaglarini belirlemek amaciyla yaptig1 calismada; 6gretmenlerin 6zellikle 7. ve 8.
sinif seviyesindeki konular1 6gretirken yontem bilgisi noktasinda hizmet ici egitime daha fazla ihtiyag
duyduklarini tespit etmistir. Giiltekin ve Cubukcu (2000) ile Ugar ve Ipek (2006) ise Tiirkiye'de yapilan
hizmet i¢i kurslarin biiyiik c¢ogunlugunun teorik agirlikli olmasi ve hizmet i¢i kursu veren
uzmanlarinda genel olarak yeterli donanima sahip olmadiklarini vurgulamislardir. Bu bulgular bize
O0gretmenlerin ve 6gretmen adaylarinin, pedagojik alan bilgisi agisindan desteklenmesi gerekliligine
gotiirmektedir. Bu baglamda 6gretmenlerin lisans egitimleri boyunca aldiklar1 derslere bakildiginda,
yliksekogretim fen bilimleri 6gretmenligi lisans programinda 2018 yilinda bir degisiklige gidildigi
soylenebilir. Bu degisiklikte programda fen dgretimine iliskin “Fen Ogrenme ve Ogretim Yaklagimlar1”,
“Fen Ogretim Programlar1”, “Fen Ogretimi 1 ve 27, “Fen Ogretimi 2”7 derslerinin yer aldig:
goriilmektedir. Ancak sadece “Fen Ogretimi 2” dersi kapsaminda ilkdgretim programinda yer alan ve
bu calismada ifade edilen yaklasim/yontemlere yer verilmekte, ayni zamanda bu yontemler disinda,
Ogrencilere bircok yaklasim/yontem ve beceri de kazandirilmasi hedeflenmektedir (Ormanct ve
digerleri, 2020, s.14). Bu ise lisans diizeyinde yapilan ders kapsaminda 6gretmen adaylarinin fen
Ogretiminde arglimantasyona dayali 0grenme, arastirma-sorgulamaya dayali 6grenme ve STEM
yontemi gibi cagdas yontemlere iliskin yeterli diizeyde egitim alamadigini ve pratikte bu yontemlerin
nasil uygulanacagini tecriibe edemediklerini diistindiirmektedir. Bu baglamda 6gretmen ve 6gretmen
adaylarinin, cagdas 6grenme-ogretme yaklasimlarini uygulama becerilerini degistirecek ve gelistirecek
¢alismalarin yapilmasi gerekmektedir (Yildirir ve Nakiboglu, 2014). Bu nedenle, argiimantasyona
dayali 6grenme, arastirma-sorgulamaya dayali 6grenme ve STEM yontemlerinin uygulayicisi olacak
fen bilimleri 6gretmen adaylarinda, 6gretmenlik meslegine baslamadan 6nce bu yontemlere iliskin bilgi
verilmesi, farkindalik olusturulmasi ve wuygulayicilar1 haline getirilmesinin 6nemli oldugu
diisiiniilmektedir (Ormanct ve digerleri, 2020). Calismanin amaci, fen 6gretiminde ¢agdas yaklasimlar
egitiminin 6gretmen adaylarmin goriislerine etkisini incelemektir. Bu kapsamda 6gretmen adaylarinin
arglimantasyona dayali 0grenme, arastirma-sorgulamaya dayali 6grenme ve STEM gibi c¢agdas
O0grenme yaklasimlarina iliskin goriisleri ele alinmistir. Bununla birlikte 6gretmen adaylarmin fen
egiminde kullanilan s6z konusu bu yontemler hakkindaki farkindaliklarini ve bilgi diizeylerini
gelistirmekte hedeflenmistir. Ayni zamanda ¢alismanin sonuglarinin yayginlastirilabilmesi noktasinda
ise Ogretmen adaylarmin sdz konusu bu uygulamalar konusundaki becerilerini gelistirebilecegi

diisiiniilmektedir. Bu baglamda calismanin arastirma sorusu “fen 0gretiminde ¢agdas yaklasimlar
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egitiminin 6gretmen adaylarinin fen 6gretiminde ¢agdas yontemlere iliskin goriislerine etkisi nasildir?”

seklindedir.
Kavramsal Cerceve

Fen egitimi, 6grencilerin bilginin pasif alic1 olmaktan daha ziyade tipki bilim insanlar1 gibi bilim
yapan ve bilgi iireten bireyler olmalarini gerektirir (Jimenez-Aleixandre, Rodriguez ve Duschl, 2000;
Simon, Erduran ve Osborne, 2006). Bu da fen egitiminde ogrencilerin bilimsel uygulamalar
yapabildikleri 6grenme ortamlarinin sunulmasiyla gergeklestirilebilir. Bunlarm basinda ise
arglimantasyona dayali 6grenme, arastirma-sorgulamaya dayali 6grenme, STEM egitimi vb. gibi

Ogretim yontemleri gelmektedir (MEB, 2018).
Arastirma-Sorgulamaya Dayali Ogrenme Yéntemi

Fen egitiminde arastirma-sorgulamaya dayali 6grenme yontemi; 6grencilerin tipki bir bilim
insani1 gibi arastirma ve uygulama yapmalarina imkan veren; ogrencilerin bilimsel akil yiiriitme
yetilerini gelistiren etkili bir yontemdir (Abdi, 2014; Apedoe, Walker ve Reeves, 2006; Capps ve
Crawford, 2013). Arastirma-sorgulamaya dayali 6grenme yontemi; 6grencilerin grafik okuma, problem
¢6zme, elestirel diisiinme gibi becerilerini gelistirirken, ayn1 zamanda onlarin yasam boyunca 6grenen
ve bilgi tireten bireyler olmalarimni sagladigi icin fen okuryazari bireyler yetistirmede etkili bir yontemdir
(Duran, 2015; Sever ve Giiven, 2014). Bu siire¢ boyunca 6grenciler giinliik yasamdan secilmis ve
Ogrenme ortamina getirilmis, karmasik ve dogrusal olmayan siirecleri yansitan bir fen olayma iliskin
sorular sorar, agiklamalarda bulunur, gézlemler—deneyler yapar, veriler toplar ve bunlara dayal
agiklamalarda bulunurlar (Sasmaz-Oren, Ormanci, Babacan, Cicek ve Koparan, 2010; Tatar ve Kuru,
2006; Werner, 2007). Boylece 0grenciler 6grenme siirecinde kendi 6grenme sorumluluklarini alir ve
iletisimin cesitli yollarini kullanarak kendini ifade etmeye ¢alisirlar (Davis, 2005). Bu sayede arastirma-
sorgulamaya dayali 6grenme yontemi, 6grencilerde yeni bilgileri 6grenmelerinin yaninda onlarda
gesitli 6grenme becerilerini gelistirmeyi ve onlarin 6grenmeye karst olumlu tutum gelistirmelerini
amaclamaktadir (Bostan-Sarioglan, Can ve Gedik, 2016). Bu da fen egitiminde arastirma-sorgulamaya

dayali 6grenme yonteminin 6nemini ortaya ¢ikarmaktadir.
Argiimantasyona Dayali Ogrenme Yéntemi

Fen egitimindeki etkili ve cagdas yontemlerin biri de argiimantasyona dayali &grenme
yontemidir. Arglimantasyona dayali 6grenme yontemi, 6grencileri tartismaya tesvik ederek onlarin
bilgiyi dayandirdiklar1 iddialara iliskin kanitlar1 yorumlamaya ve degerlendirmeye yonlendirdigi
sOylenebilir (Kacar ve Balim, 2019). Argiimantasyon fen derslerinde, dgrencilerin ¢ogunlukla grup
arkadaslariyla olusturduklar: iddialar1 kanitlamak amaciyla uygun deney veya gozlem yapmalari, veri
toplamalari, verilerini kanitlara doniistiirmeleri, kanutlara dayali olarak iddialarini tartismalari ve kendi
goriislerini savunmalar1 seklinde uygulanmaktadir (Giizel, Erduran ve Ardag, 2009). Jimenez-

Aleixandre, Rodriguez ve Duschl’e (2000) gore argiimantasyona dayali 6grenme, ogrencilerin fen
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kavramlarini 6grenmenin yani sira bir bilimsel bilgiyi nasil ve neden 6grenmemiz gerektigi konusunda
inang gelistirmelerini saglar. Bu da fen egitiminde cagdas Ogrenme yOntemleri arasinda

arglimantasyona dayali 6grenme yonteminin ne kadar énemli oldugunu anlamamizi saglamaktadir.
STEM

Fen egitimindeki ¢agdas uygulamalardan biri de STEM’dir. STEM egitimi fen, teknoloji,
mithendislik ve matematik alanlarini biitiinlesik bir sekilde ele alan; 6grenme siirecinde arastirma,
tasarim, problem ¢6zme, takim calismasi ve etkili iletisim kurma gibi becerilere odaklanan disiplinler
arasi bir yontemdir (Bakirci ve Kutlu, 2018; Cakir ve Ozan, 2018; Dugger, 2010). Bu da 6grencilerin
gliiniimiizde STEM odakli problemleri tanimlamalarmi ve bu problemlere ¢6ziim yollar
gelistirmelerini, cevrelerinde olan biten her seye farkli acilardan bakabilmelerini ve STEM disiplinlerine
yonelik yeni bilgiler tiretebilmeleri konusunda kendilerini gelistirmelerini saglar (Baran, Canbazoglu-
Bilici ve Mesutoglu, 2017; Bybee, 2010, 2011). Buna paralel olarak, iilkelerin ekonomik kalkinmalarini
biiyiik oranda teknolojik yeniliklerin belirledigi giiniimiiz kosullarinda gelecegin miihendislerini, fen
bilimi uzmanlarini yetistirmek, fen okuryazarligini yayginlastirma noktasinda STEM egitiminin 6nemli
oldugu ifade edilebilir (Miaoulis, 2009; Yamak, Bulut ve Diindar, 2014). Bu baglamda fen okuryazar1
bireylerin yetistirilmesinde, fen derslerinin STEM egitimi cercevesinde yapilandirilmas: gereklidir

(Ormanci, 2020). Bu da 6gretmenlere biiyiik gorevler ve yetkinlikler yiiklemektedir.
Yontem
Arastirma Modeli

Bu calismada tek gruplu deneysel desen arastirma yontemi kullanilmistir. Tek gruplu deneysel
desen, diger bireylerden belirgin farkliliklar1 olan ve az sayida bireyden olusan bir grubun bir siire
yogun bir sekilde incelenmesi ve tizerinde ¢alisilmasini igerir (Biiyiikoztiirk ve digerleri, 2012). Calisma,
TUBITAK 2229 Bilimsel Etkinlikleri Destekleme Programi kapsaminda fen bilimleri dgretmen
adaylariyla gerceklestirilen “Fen Bilimleri Ogretmen Adaylarina Yonelik Fen Ogretiminde Cagdas

Yaklagimlar Egitimi” projesinin bir boliimiinii igermektedir.

Projenin deneysel uygulama siireci 8 giin ve giinde 8 saatlik egitimler seklinde
gerceklestirilmistir. Bu egitimler, ulusal/uluslararasi1 diizeyde yaymnladiklar1 bilimsel ¢alismalarla
konuya iligkin yetkinliklerini kanitlamis alaninda uzman 11 Ogretim {iyesi tarafindan verilmistir.
Egitimler; Fen Bilimleri C)gretim Programi’nin vizyonu, iinite yapilari ve kazanimlari, PISA ve TIMMS
uygulamalari, Fen egitiminde drama, arastirma-sorgulamaya dayali 6grenme, argiimantasyona dayali
O0grenme, STEM egitimi ile bu fen dersinde teknoloji kullanimi konularini icermektedir. Egitimler,
Ogretmen adaylariyla konuya iliskin teorik bilgilerin paylasilmasinin yaninda 6gretilen konuya yonelik

uygulamali 6gretimlerin verilmesi seklinde gerceklestirilmistir.
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Calisma Grubu

Projede yer alan fen bilimleri 6gretmen adaylarinin seciminde amagh 6rnekleme yontemi
kullanilmigtir. Ogretmen adaylarinin segiminde, daha 6nceden bu projeye benzer bir calismada ya da
projede yer almama, akademik not ortalamalarinin en az 2,5 ya da 75 ve {istii olmasi gibi kriterler
dikkate alinmigtir. Projeye bagvuran ve kriterleri saglayan 268 6gretmen aday1 arasindan Tiirkiye'nin 7
farkli cografi bolgesindeki farkli {iniversitelerde 6grenim gormekte olan fen bilimleri 6gretmen adaylar:
belirlenmis ve her bir cografi bolgeyi temsil eden 7 ayri liste hazirlanmistir. Ardindan, bu listelerin her
birinden esit sayida olmak iizere ve kriterleri saglamak kosuluyla kura yoluyla asiller ve yedekler
belirlenmistir. Calisma grubunun biiyiik bir ¢ogunlugunu fen bilimleri 6gretmenligi 3. ve 4. siif 30

ogretmen aday1 olugturmaktadir. Ogretmen adaylariin 15'i kadin ve 15" erkektir.
Veri Toplama Araglar

Bu calismada veri toplama siirecinde nitel araglara basvurulmustur. Bu kapsamda veri toplama

araci olarak goriis anketi kullanilmistir.

Goriis anketi olusturulurken 6ncelikle amaca yonelik acik uglu sorular yazilmistir. Hazirlanan
goriis anketi kapsam gegerliligi i¢in fen egitimi alaninda uzman iki akademisyenin goriis ve onerilerine
sunulmustur. Uzmanlardan gelen oneriler dogrultusunda 6 agik uglu sorudan olusan goriis anketine
son hali verilmistir. Goriis anketi ayn1 zamanda ¢alisma grubuna paralel 6zellikleri tasiyan bir 6gretmen
adayma okutularak sorularin anlasilirligi ve amaca hizmet edip etmedigi kontrol edilmistir. Goriis
anketinde fen 6gretiminde kullanilan ¢agdas 6gretim yontem ve teknikleri (arastirma-sorgulamaya
dayali o6grenme, STEM, argiimantasyona dayali Ogrenme yontemleri gibi) fen egitiminde
kullanilabilmesi igin 6gretmenlerin ve 6grencilerin sahip olmasi gereken 6zeliklere odaklanilmistir. Bu

kapsamda calismada kullanilan acik uglu goriis sorular: su sekildedir;
“Fen Bilimleri 6gretiminde kullamlan farkli 6grenme yontem ve teknikleri nelerdir?”
“Fen Bilimleri 63retiminde kullanilan farkli 6renme yontem ve teknikleri hakkinda kisaca bilgi veriniz.”

“Daha énceden fen d3retiminde farkli 6grenme yontem veya tekniklerinin kullamldig bir ders tasarimi

ya da uygulama yaptimiz m1? Agiklayimiz.”

“Fen bilimleri dersine iligkin daha onceki yaptiiniz ders tasarmmi/planlamas: ya da gerceklestirdiginiz

ders anlatimi hangi 6gretim yontem ve teknikleriyle ilgiliydi?”
“Daha onceki fen dersinde bu yontemi tercih etmenizin nedeni neydi?”
“Sizce, fen 0gretiminde neden farkli 6gretim yontem ve tekniklerine bagvurulmalidir?”

“Aragtirma-sorgulamaya dayali 63renme, argiimantasyona dayali 6renme ve STEM yontemlerinin fen

egitiminde nasil kullamilacag hakkinda bilgi veriniz.”
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“Fen 0gretiminde farkli 6gretim yontem ve tekniklerini kullanirken zorlandiginiz ya da zorlanacaginizi

diisiindiigiiniiz asama(lar) var m1? Varsa bu asamalar hangisidir?”

“Sizce fen dgretiminde farkli 6gretim yontem ve tekniklerine yer verirken kendinizin (6gretmen) sahip

olmasi gereken dzellikler nelerdir?”
Verilerin Toplanmasi

Bu calismada, goriis anketi projeye katilan tiim 6gretmen adaylarina 6n test ve son test olarak
uygulanmistir. Goriis anketinin cevaplanabilmesi amaciyla proje deneysel uygulamas: 6ncesinde ve

sonrasinda her bir 6gretmen adayina 60 ile 90 dakika arasinda degisen bir siire taninmaistir.
Verilerin Analizi

Gergeklestirilen bu ¢alismada toplanan verilerin analizinde, igerik analizi ve betimsel analiz
yontemi kullanilmistir. Bu kapsamda, calismada toplanan verilerin tamami O©ncelikli olarak
aragtirmacilar tarafindan dikkatle incelenmistir. Bu incelemenin ardindan igerik analizi siirecine
baslanmistir. Bu baglamda, s6z konusu bu arastirmada “Fen Bilimleri 6gretiminde kullanilan farkl
ogrenme yontem ve teknikleri nelerdir?”, “Fen bilimleri dersine iliskin daha 6nceki yaptiginiz ders
tasarimi/planlamas: ya da gerceklestirdiginiz ders anlatimi hangi 6gretim yontem ve teknikleriyle

ilgiliydi?” gibi sorulardan toplanan verilerin analizinde icerik analizi yontemi kullanilmistir.

Calismada kullanilan bir diger veri analizi yontemi betimsel analiz yontemidir. Bu baglamda,
s6z konusu bu arastirmada “Fen bilimleri 6gretiminde kullanilan farkli 6grenme yontem ve teknikleri

7

hakkinda kisaca bilgi veriniz.”, “Arastirma-sorgulamaya dayali 6grenme, arglimantasyona dayali
ogrenme ve STEM yontemlerinin fen egitiminde nasil kullanilacag: hakkinda bilgi veriniz.” gibi
sorulardan toplanan verilerin analizinde ise betimsel analiz yontemi kullanilmigtir. Buna paralel olarak,
betimsel analizlerde “Bilimsel olarak yeterli diizeyde agiklayamama (-)”, “Bilimsel olarak kismen yeterli

diizeyde aciklayabilme (+)”, “Bilimsel olarak yeterli diizeyde agiklayabilme (++)” deger aralig

kullanilmistir.

Analiz siirecinde ¢alismadan elde edilen verilerin analizlerinin giivenirligini belirleyebilmek
amaciyla kodlayicilar aras1 uyusum hesaplanmistir. Bu baglamda, ¢alismada toplanan verilerden bir
kismi (aymu veri seti) birbirinden bagimsiz ve habersiz iki ayr1 kodlayici/arastirmaci tarafindan analiz
edilmistir. Analizler sonucunda ulasilan kodlar karsilastirilmis ve aragtirmacilar aras1 uyusum yiizdesi
Miles ve Huberman (1994)’e gore hesaplanmistir. Bu hesaplama sonucunda arastirmacilarin %82 oranla
aymn veri setinde ayni kodlara ulastiklar: tespit edilmistir. Bundan sonra ise kalan verilerin analizine tek

bir aragtirmaci tarafindan devam edilmistir.
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Bulgular

Bu calismada toplanan verilerinin analizi sonucunda su bulgulara ulasilmistir. Tablo 1'de
Ogretmen adaylariin “Fen bilimleri 63retiminde kullamilan farki 63renme yontem ve teknikleri nelerdir?”

sorusuna on test ve son testlerde verdikleri yanitlara iliskin yiizde ve frekans degerlerine yer verilmistir.

Tablo 1’deki bulgular incelendiginde 6gretmen adaylarinin 6n testlerde %65.69 siklikla 6gretim
yontemlerine, %23.36 siklikla 6gretim tekniklerine ve %10.95 siklikla 6gretim yaklagim ve stratejilerine;
son testlerde ise %84.18 siklikla 6gretim yontemlerine, %12.66 siklikla 6gretim tekniklerine ve %3.16
siklikla ise 6gretim yaklagim ve stratejilerine vurgu yaptiklari tespit edilmistir. Ogretmen adaylar1 6n
testlerde %11.68 siklikla isbirlikli 6grenme, %8.76 siklikla argiimantasyona dayali 6grenme, %8.76
siklikla proje tabanli 6grenme ve %8.03 siklikla drama yoluyla 6grenme yontemlerine vurgu yaptiklar
anlagilmistir. Ancak 6gretmen adaylarinin son testlerde daha ¢ok %16.46 siklikla argiimantasyona
dayali 6grenme, %13.29 siklikla STEM, %12.03 siklikla arastirma-sorgulamaya dayali 6grenme
yontemlerine vurgu yaptiklar1 ve s6z konu bu yontemlere iliskin 6gretmen aday: sdylemlerinin 6n

testlere kiyasla son testlerde daha yiiksek oldugu belirlenmistir.
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Tablo 1. Ogretmen adaylarimn “fen bilimleri 6gretiminde kullamlan farkli 63renme yontem ve teknikleri
nelerdir?” sorusuna n test ve son testlerde verdikleri yanitlara iliskin yiizde ve frekans degerleri

5 - On Test Son Test
= On test Son test
5 Toplam Toplam
& Kodlar
5 f % f % f % f %
Arglimantasyona dayali 6§renme 12 876 26 16.46
STEM 7 5.11 21 13.29
iAvra§t1rma—sorgulamaya dayali ” 511 19 12.03
Ogrenme
g Proje tabanli 6grenme 12 876 12 7.59
= Isbirlikli 6grenme 16  11.68 11 6.96
-*qé Probleme dayal1 6grenme 6 4.38 11 696
2. Tahmin-Gézle-Agikla 3 219 90 65.69 9 570 133 84.18
.g Simiilasyon (Bilgisayar destekli) 2 1.46 9 5.70
&  Drama 11 803 7 443
O] 3E/5E/7E Ogrenme yontemi 3 2.19 5 3.16
Deney yoluyla 6grenme 4 292 2 1.27
Ornek olay 1 073 1 063
Problem ¢6zme yontemi 4 2.92 - -
Gezi-gozlem 2 1.46 - -
Kavram karikatiirleri 1 0.73 8 5.06
Beyin firtinasi 4 2.92 3 1.90
. Kavram haritast 2 1.46 3 1.90
~  Zihin haritas: - - 2 127
£  Altisapka 1 073 2 127
= Yapilandirilmisg grid 2 146 32 2336 1 063 20 1266
-..% Soru-cevap 9 6.57 1 0.63
s Altisapka teknigi 5 3.5 - -
© Balik kil teknigi 4 29 -
Tanimlayici dallanmis agag 2 1.46 - -
Kavram ag1 2 1.46 - -
Lé S Sunus 7 511 2 127
S 8 Bulus 6  4.38 2 127
§ % Coklu zeka 1 0.73 15109 1 0.63 > 316
S ¢ Tam 6grenme 1 0.73 - -
Toplam 137¢ 100 137* 100 158* 100 158* 100

*Ogretmen adaylarindan bazilart birden fazla yontem-teknik vb. soyledikleri icin toplam sayi 6gretmen aday: sayismdan
fazladr.

Ogretmen adaylarmin Tablo 1'de bahsettikleri &gretim yontem ve tekniklerine iligkin
acgiklamalarda bulunmalar: amaciyla yoneltilmis olan “Fen bilimleri 6gretiminde kullanilan farkli 6grenme
yontem ve teknikleri hakkinda kisaca bilgi veriniz.” sorusu 6n ve son testlerde katilimcilara yoneltilmis ve
verdikleri yanitlar analiz edilmistir. Bunun sonucunda 6gretmen adaylar:1 Tablo 1’de bahsettikleri
yontem ve tekniklere iliskin 6n testlerde %70 siklikla hi¢bir agiklamada bulunmaz iken son testlerde ise
%60 siklikla agiklamada bulunduklari anlagilmistir. S6z konusu bu 6gretim yontem ve tekniklerine
(Tablo 1’deki) iliskin on test ve son testte agiklamada bulunan 6gretmen adaylarinin ifadelerinin

incelenmesi sonucu ulasilan bulgulara Tablo 2’de yer verilmistir.
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Tablo 2. Ogretmen adaylarinin “fen bilimleri 6gretiminde kullanilan farkli 63renme yontem ve teknikleri hakkinda kisaca bilgi veriniz.” sorusuna on test ve son testlerde

verdikleri yamitlara iligkin yiizde ve frekans degerleri

On test (n=9)

Son test (n=18)

Aciklamada bulunanlar toplam

Kategoriler Kodlar - + ++ - + ++ On test Son test
f % f % f % f % £ % f % f % f %
Argiimantasyona dayali 6grenme - - 2 870 - - - - 4 492 10 16.39
STEM 1 435 2 870 - - - - 2 328 7 11.48
s Arastirma-sorgulamaya dayali
< s - - - - - - - - 5 820 8 1312
= Ogrenme
ﬁ Probleme dayal1 6grenme - - 3 13.04 - - - - 3 492 - -
%) Proje tabanl 6grenme - - 4 1739 - - - -1 164 - -
E Bilgisayar destekli - - 1 435 - - - - - - 4 492 19 82.61 46 75.41
) Ornek olay - - - - - - - - - 1 164
GE" Isbirlikli O0grenme - - - - - - - - 1 164 - -
% Tahmin-Gozle-Agikla - - - - 1 435 - - - - - -
= Deney - - - - 1 435 - - - - - -
Drama - - 3 13.04 - - - - - - - -
Gezi-gozlem - - 1 435 - - - - - - -
E . Kavram haritasi - - - - - - - - 5 820 - -
L Kavram karikatiirii - - - - - - - - 5 820 - -
;g?a Es Beyin firtinasi - - 1 435 - - - - 4 492 - - 4 17.39 15 24.59
£ % Sorucevap - - 1 435 1 435 - - - - 1 164
g ° Alt1 sapka teknigi - - 1 435 - - - - - - - -
Genel toplam 1 435 19 8261 3 13.04 - - 30 49.18 31 50.82 23 100 61 100

- : Bilimsel olarak yeterli diizeyde aciklayamama
+ ! Bilimsel olarak kismen yeterli diizeyde aciklayabilme
++ : Bilimsel olarak yeterli diizeyde agiklayabilme
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Tablo 2’deki bulgular incelendiginde; 6gretmen adaylarinin 6n testte arglimantasyona dayal
ogrenme yontemi ve STEM’e iliskin agiklamalarinin %8.70 siklikla bilimsel olarak kismen yeterli
diizeyde agiklayabildikleri (+) tespit edilmistir. Bununla birlikte hi¢bir 6gretmen adayinin 6n testlerde
aragtirma-sorgulamaya dayali 6grenme yontemi hakkinda agiklamada bulunmadiklar: anlagilmistir.
Bunun aksine 6gretmen adaylarinin daha ¢ok 6n testlerde %17.39 proje tabanli 6grenme ile %13.04’er
siklikla probleme dayali 6grenme ve drama yoluyla 6grenme yontemine iligskin bilimsel olarak kismen
yeterli diizeyde aciklayabildikleri (+) belirlenmistir. Yine, Tablo 2’deki bulgular son testler agisindan
incelendiginde ise On testlere nazaran Ogretmen adaylarmin argiimantasyona dayali 6grenme,
aragtirma-sorgulamaya dayali 6grenme ve STEM’e iligkin agiklamalarinda gelisme oldugu tespit
edilmistir. Bu baglamda, 6gretmen adaylarinin son testlerde argiimantasyona dayali 6grenmeye iliskin
%16.39 siklikla, STEM’e iliskin %11.48 siklikla ve arastirma-sorgulamaya dayali 6grenmeye iliskin
%13.12 siklikla “bilimsel olarak yeterli diizeyde agiklayabildikleri (++)” belirlenmistir.

Ogretmen adaylarinin “Daha onceden fen dgretiminde farkli 6grenme yontem veya tekniklerinin
kullamildigr bir ders tasarimi ya da uygulama yaptimiz mi?” sorusu on ve son testlerde yoneltilmis ve
verdikleri yanitlar analiz edilmistir. Bunun sonucunda &gretmen adaylarinin 6n testlerde %73.33
siklikla “Evet. Yaptim.” derken son testlerde ise %76.67 siklikla ise “Hayir. Yapmadim.” dedikleri
anlagilmistir. Bu durumunun sebebinin, 6gretmen adaylarmin 6n testlerde ders tasarimi ya da
uygulama yaptiklarini belirtirken, son testlerde yaptiklari bu ders tasarimi ya da uygulamanin aslinda
uygun bir uygulama olmadigini fark etmelerinden kaynaklandig1 diisiiniilmektedir. Bu da son testlerde

O0gretmen adaylarinin, yontemlere iliskin bilgi ve farkindaliklarinin arttigini gostermektedir.

Ogretmen adaylariun “Fen bilimleri dersine iliskin daha 6nceki yaptigimz ders tasarimi/planlamast
ya da gerceklestirdiginiz ders anlatimi hangi 6gretim yontem ve teknikleriyle ilgiliydi?” sorusuna on test ve son

testlerde verdikleri yanitlara iliskin yiizde ve frekans degerlerine Tablo 3’te yer verilmistir.

1840



KEFAD Cilt 23, Say1 2, Agustos, 2022

Tablo 3. Ogretmen adaylarinin “Fen bilimleri dersine iliskin daha onceki yaptiginiz ders tasartmi/planlamast ya
da gerceklestirdiginiz ders anlatimi hangi 63retim yontem ve teknikleriyle ilgiliydi?” sorusuna on test ve son
testlerde verdikleri yamitlara iliskin yiizde ve frekans degerleri

Kodlar - On test Son test
. . . oL On test Son test
Kategoriler (Su yontem ve tekniklere iligkin toplam toplam
yaptim) f % f % f % f %
5E/7E 2 476 8  20.00
Diiz anlatim 2 476 6 15.00
Drama 5 1190 2 5.00
Bilgisayar destekli 1 238 2 5.00
Probleme dayal1 6grenme 1 238 2 5.00
Tahmin et-go6zle-acikla 2 476 1 2.50
Denfzy yoluyla 6grenme N 4 952 1 2.50 0 7619 24 60.00
Arglimantasyona dayali 6§renme 4 952 1 2.50
= Proje tabanli 6grenme 4 952 1 250
% iAvra§t1rma—sorguIamaya dayali o 476 - i
S Ogrenme
& Gezi-gozlem 1 238 - -
@ Ornek olay 1 238 - -
Yol STEM 3 714 - -
Beyin firtinasi 2 476 8 20.00
g 5 Soru-cevap 2 476 4 10.00 10 2381 16  40.00
© g Istasyon 6 1429 3 7.50
& Altisapka teknigi - - 1 250
Genel toplam 42* 100  40* 100  42* 100  40* 100

*Proje katilumct olan ve bir ders tasarimi ya da uygulama 6gretmen adaylaridan bazilar: birden fazla yontem-teknik vb.
soyledikleri icin toplam sayr “Evet” diyen 6gretmen aday: sayisindan fazladir.

Tablo 3’teki bulgular incelendiginde 6gretmen adaylar: 6n testlerde %11.90 siklikla drama,
%9.52’ser siklikla deney yoluyla 6grenme, argiimantasyona dayali 6grenme ve proje tabanli 6grenme,
%7.14 siklikla STEM ve %4.76'sar siklikla 5E/7E, diiz anlatim, tahmin et-gozle-acikla ve arastirma-
sorgulamaya dayali 6grenme yontemlerine iliskin ders tasarimi/planlamasi ya da ders anlatimi
gergeklestirdiklerini ifade etmislerdir. Ancak son testlere bakildiginda hicbir 6gretmen adayinin 6n
testlerde ifade ettikleri arastirma-sorgulamaya dayali 6grenme ve STEM yontemlerinden hig
bahsetmedikleri tespit edilmistir. Ogretmen adaylarinin ders tasarimi/planlamasi ya da ders anlatimi
gerceklestirmeye iliskin On testlerde bahsettikleri yontemlerden argiimantasyona dayali 6grenme (son
test %2.50 siklikla), tahmin et-go6zle-acikla (son test %2.50 siklikla), deney yoluyla 6grenme (son test

%2.50 siklikla) gibi yontemlerde son testlerde diisiis oldugu anlasilmistir.

Ogretmen adaylarmin Tablo 3'deki ifadelerinin devami niteliginde olan “Daha dnceki fen
dersinde bu yontemi tercih etmenizin nedeni neydi?” sorusuna On test ve son testlerde verdikleri yanitlara

iliskin yiizde ve frekans degerlerine Tablo 4’da yer verilmistir.
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Tablo 4. Ogretmen adaylarinin “daha dnceki fen dersinde bu yontemi tercih etmenizin nedeni neydi?” sorusuna
on test ve son testlerde verdikleri yamitlara iliskin yiizde ve frekans degerleri

Yontemi tercih ettim. Ciinkii .... On test Son test
f % f %

Diiz anlatim yontemini tercih ettim. Ciinkii;
Diiz anlatim disinda baska bir yontem hakkinda yeterince bilgim

- 3 7.50

yoktu.
Soyut kavramlar1 bu yontemle anlatmasi daha kolaydir. 1 588 2 5.00
Ogrencilerin anlatilan konu hakkinda hig bilgisi yoktu. 1 588 - -
5E/7E yontemini tercih ettim. Ciinkii;
5E disinda bagka bir yéntem hakkinda yeterince bilgim yoktu. - - 5 12.50
Kalic1 6grenmeyi sagliyor. 1 588 4 10.00
Ogrencilerin bilgiyi kesfetmesini sagliyor. - - 4 10.00
Ogrencileri derse giidiiliiyor. - - 1 2.50
Ogrencilerin eski bilgilerini hatirlamalarim sagliyor. - - 1 2.50
C)grencilerin bilimsel siireg becerilerini gelistiriyor. - - 1 2.50
Bilgiyi glinliik hayatla iliskilendirmeyi sagliyor. - - 1 2.50
Drama yontemini tercih ettim. Ciinkii;
Drama disinda baska bir yontem hakkinda yeterince bilgim i i 4 10.00
yoktu. ’
Dersi eglenceli hale getiriyor. 4 2353 2 5.00
Ogrencilerin grenmesini daha iyi degerlendirebilmemi saghyor. - - 1 2.50
Kalic1 6grenmeyi saglar. 5 2941 - -
Argiimantasyona dayal1 6grenme yontemini tercih ettim. Ciinkii;
Kalic1 6grenmeyi saglar. 1 588 - -
STEM tercih ettim. Ciinkii;
Program STEM i uygulamamuizi istiyor. 2 11.76 - -
Farkl disiplinlerdeki bilgilerin birlestirilip giinliik yasama

1 2 11.76 - -
aktarilabilir.
Tgili 6grenme yontemini neden tercih ettigini belirtmeyen - - 11 27.5
Toplam 17 100 40* 100

*Proje katilimct olan ve bir ders tasarimi ya da uygulama 6gretmen adaylarimdan bazilar: birden fazla yontem-teknik vb.
soyledikleri icin toplam sayr “Evet” diyen 6gretmen aday: sayisindan fazladir.

Tablo 4’daki bulgular incelendiginde 6gretmen adaylar1 on testlerde diiz anlatim yontemine
iliskin %5.88'er siklikla “Soyut kavramlari bu yontemle anlatmasi daha kolaylaydir” ve “Ogrencilerin
anlatilan konu hakkinda hig bilgisi yoktu.”, 5E/7E ve argiimantasyona dayali 6grenme yontemlerine
iliskin %5.88'er siklikla “Kalic1 6grenmeyi sagliyor.”, STEM e iliskin ise % 11.76’sar siklikla “Program
STEM'i uygulamamizi istiyor.” ve “Farkli disiplinlerdeki bilgilerin birlestirilip giinliik yasama
aktarilabilir.” gerekgelerini sunduklari anlasilmistir. Ancak Ogretmen adaylarmnin on testlerde
arastirma-sorgulamaya dayali Ogrenme yontemini kullanma nedenlerine iliskin bir gerekce
sunmadiklar: belirlenmisgtir. Son testlerde 6gretmen adaylarimin yaritlar1 incelendiginde ise fen dersi
planlama ya da anlatmada kullandiklarini belirttikleri yontemleri neden tercih ettiklerine iliskin
gerekgelerinin cesitlendigi ve arttig1 tespit edilmistir. Bu baglamda 0gretmen adaylar: 6zellikle diiz

anlatim, 5E/7E ve drama yontemini kullanmaya iliskin sirasiyla %7.50, %12.50 ve %10.00 siklikla “...
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disinda bagka bir yontem hakkinda yeterince bilgim yoktu.” gerekgesini sunduklar1 anlasilmistir. Ayr
zamanda son testlerine bakildiginda hicbir 6gretmen adayinin arastirma-sorgulamaya dayali 6grenme,
argiimantasyona dayali 6grenme ve STEMe iligkin bir gerekce sunmadiklar: goriilmiistiir. Aslinda bu
sonucun sasirtict olmadig1 séylenebilir. Ciinkii 6gretmen adaylarinin “Daha 6nceden fen 6gretiminde
farkli 6grenme yontem veya tekniklerinin kullanildig: bir ders tasarimi ya da uygulama yaptiniz mi1?”
sorusuna verdikleri yanitlar1 incelendiginde %76.76 siklikla “Hayir. Yapmadim.” dedikleri bulgusuna
ulasilmisti. Bu nedenle Tablo 4’deki bulgularin, 6gretmen adaylariin hayir ifadesini destekledigi ve
bunun nedeninin 6gretmen adaylariyla proje siireci boyunca gergeklestirilen teorik ve uygulama temelli

egitimler oldugu diisiiniilebilir.

Ogretmen adaylarinin “Sizce, fen 6gretiminde neden farkli ogretim yintem ve tekniklerine
basvurulmalidir?” sorusuna on test ve son testlerde verdikleri yanitlara iliskin yilizde ve frekans

degerlerine Tablo 5’ de yer verilmistir.

Tablo 5. Ogretmen adaylarmn “sizce, fen Ogretiminde neden farkli Ggretim yontem ve tekniklerine
basvurulmahdir?” sorusuna on test ve son testlerde verdikleri yamitlara iliskin yiizde ve frekans degerleri

Kodlar On test Son test

f % f %
Fen 6gretiminin dogasi (farkli konular) - - 8 19.51
Ogrencilerin bireysel farkliligt 10 25.00 7 17.07
Cagin gereksinimine uygun egitim - - 6 14.63
Ogrencilerde beceri gelistirmek igin - - 5 12.20
Fen giinliik hayatla iliskili 5 1250 3 7.32
Kavram yanilgisini azaltmak igin - - 3 7.32
Dersi zevkli hale getirmek icin 2 5.00 3 7.32
Anlamli ve kalic1 6grenme igin 6 15.00 2 4.88
Ogrencilerin ilgisini gekmek igin 2 5.00 2 4.88
Ogrencilerin bilgiyi giinliik hayatla iligkilendirmeleri igin - - 2 4.88
Her konunun ayni sekilde anlatilmasinin miimkiin olmamasi 7 1750 - -
Aymni teknikleri kullanmak 6grencileri sikar 3 7.50 - -
Ogrencilere sadece teorik bilgi vermemek igin 2 5.00 - -
Ogretmenin kendisini giincel tutmasi 1 2.50 - -
Konunun dogasima uygun yontemlerin segilmesi 1 2.50 - -
Tek bir yontemle birgok becerinin 6grenciye kazandirilamamas: 1 2.50 - -

Toplam 40* 100 41* 100
*Proje katilimci 6retmen adaylarimdan bazilar1 birden fazla neden sunduklart icin toplam say: 63retmen aday: sayisindan
fazladir.

Tablo 5'deki bulgular incelendiginde 6gretmen adaylarinin 6n testlerde %25.00 siklikla
ogrencilerin bireysel farkliligi, %17.50 siklikla her konusunun ayni sekilde anlatilmasinin miimkiin
olmamasi, %15.00 siklikla anlaml1 ve kalic1 6grenmeyi saglamak icin, %12.50 siklikla fen giinliik hayatla
iliskili olmasi gibi nedenler sunduklari anlasilmistir. Ancak son testlere bakildiginda &gretmen
adaylarinin fen derslerinde farkli 6gretim yontem ve tekniklere yer verilmesine iliskin yeni gerekgeler
sunduklari tespit edilmigtir. Dahas1 6gretmen adaylarinin son testlerde %19.51 siklikla fen egitiminin
dogas1 (farkli konular), %17.07 siklikla Ogrencilerin bireysel farkliligi, %14.63 siklikla ¢agin

gereksinimine uygun egitim, %12.20 siklikla 6grencilerde beceri gelistirebilmek gibi farkli gerekgeler
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sunduklar1 belirlenmistir. Ogretmen adaylarmin &zellikle son testlerde bu gerekgeleri sunmalarinin
nedeninin ise kendilerine verilen fen egitiminde ¢cagdas 6grenme yaklasiminin tarihgesi, uygularsi gibi

bilgilere paralel gelistigi diisiiniilmektedir.

Ogretmen adaylarinin “Aragtirma-sorgulamaya dayali 53renme, argiimantasyona dayali 53renme ve
STEM yontemlerinin fen egitiminde nasil kullanilacagr hakkinda bilgi veriniz.” sorusu On test ve son testlerde
yoneltilmis ve verdikleri yanitlar analiz edilmistir. Bunun sonucunda 6gretmen adaylarinin 6n testlerde
%73.33 siklikla ve son testlerde ise %56.67 siklikla s6z konusu yontemlerin nasil kullanilacagr hakkinda
higbir goriis belirtmemislerdir. Ancak on testlere kiyasla son testlerde 6gretmen adaylarinin %43.33"i
arastirma-sorgulamaya dayali 6grenme, argiimantasyona dayali 6grenme ve STEM yontemlerinin fen
bilimleri dersinde nasil kullanilabilecegi hakkinda goriis belirtebildikleri tespit edilmistir. Dahasi,
“Arastirma-sorgulamaya dayali 6grenme, argiimantasyona dayali 6grenme ve STEM yontemlerinin fen
egitiminde nasil kullamilacagi hakkinda bilgi veriniz.” sorusuna agiklamada bulunan 6gretmen

adaylarinin verdikleri yanitlar detayl bir sekilde Tablo 6’da ele alinmustr.

Tablo 6’daki bulgular incelendiginde 6gretmen adaylar1 6n testlerde %65.63 siklikla s6z konusu
yontemlerin tanimini yapabilme ve %34.38 siklikla yontemin uygulamisini anlatabilmeye iliskin
acgiklamalarda bulunabilirmislerdir. Ancak son testlerde 6gretmen adaylarmin %55.22 siklikla sz
konusu yontemin tanmimini yapabilme, %31.34 siklikla yonteminin uygulanisini anlatabilmeye ilave
olarak %13.43 siklikla etkinlik gelistirebilmeye iliskin aciklamalarda bulunabildikleri anlasilmistir.
Ogretmen adaylarinin argiimantasyona dayali grenme, arastirma-sorgulamaya dayali 6grenme ve
STEM’e iliskin agiklamalar: detayli incelemis ve asagidaki sonuglara ulasilmistir. Buna gore s6z konusu
yontemlerin tanim1 yapabilme kategorisinde 6n testlerde 6gretmen adaylar1 %6.25 er siklikla arastirma-
sorgulama ve STEM ile %3.13 siklikla argiimantasyona dayali 6grenme hakkinda bilimsel olarak yeterli
diizeyde aciklayabilirken; son testlerde ise %10.45 er siklikla arastirma-sorgulama ve argiimantasyon
yontemleri ve %8.96 siklikla ise STEM hakkinda bilimsel olarak yeterli diizeyde agiklamada
bulunabilmislerdir. S6z konusu yontemlerin uygulanisini anlatabilme kategorisine iligkin 6gretmen
adaylar1 on testlerde %3.13’er siklikla STEM ve argiimantasyona dayali 6grenme yontemine iliskin
bilimsel olarak yeterli diizeyde aciklamada bulunabilirken, arastirma-sorgulamaya dayali 6grenme
yontemine iliskin %3.13 siklikla bilimsel olarak kismen yeterli diizeyde agiklama yapabildikleri
anlagilmigtir. Son testlerde ise 6gretmen adaylarimin yontemlerin uygulanisini anlatabilme kategorisine
iliskin argiimantasyona dayali 6grenme yontemi hakkinda %10.45 siklikla, STEM hakkinda %8.96
siklikla ve arastirma-sorgulamaya dayali1 6grenme yontemine hakkinda %2.99 siklikla bilimsel olarak
yeterli diizeyde aciklamada bulunabilmislerdir. Dahas1 6gretmen adaylar1 6n testlerde s6z konusu
yontemlere iliskin etkinlik gelistirme kategorisine iliskin hi¢bir agiklamada bulunmazken; son testler de
argiimantasyona dayali1 6grenme yontemine hakkinda %5.97 siklikla, arastirma-sorgulamaya dayali
ogrenme ve STEM yontemleri hakkinda %1.49’ar siklikla bilimsel olarak yeterli diizeyde aciklama

yapabildikleri tespit edilmisgtir.

1844



KEFAD Cilt 23, Say1 2, Agustos, 2022

Tablo 6. Ogretmen adaylarinin “arastirma-sorgulamaya dayali 6grenme, argiimantasyona dayali 6grenme ve stem yontemlerinin fen egitiminde nasil kullanilacag

hakkinda bilgi veriniz.” sorusuna én test ve son testlerde verdikleri yanitlara iliskin yiizde ve frekans degerleri

- On test Son test
On test toplam Son test toplam
Kategori Kodlar P P
- + ++ ¢ o - + ++ ¢ o
% £ % % ’ % £ % f % ’
Arastirma-sorgulamaya 625 4 1250 6.25 149 3 448 7 1045
dayal1 6grenme
Tanimini yapabilme STEM 313 2 625 625 21  65.63 - 7 1045 6 896 37 5522
Argtimantasyona dayal 313 6 1875 3.13 - 6 89 7 1045
Ogrenme
Aragtirma-sorgulamaya
.. . . 313 1 313 - - 1 149 2 299
Yontemin dayali 6grenme
uygulanisini STEM - 3 938 313 11  34.38 - 3 448 6 896 21 31.34
anlatabilme érgumantasyona dayali 313 3 938 313 i 5 209 7 1045
Ogrenme
Ara§t1r{13a—sorgulamaya i i i i 149 - i 1 149
dayal1 6grenme
Etkin gelistirebilme = STEM - - - - - - 149 - - 1 149 9 13.43
i&vrgumantasyona dayali i i i i 149 - i 4 597
Ogrenme
Toplam 18.75 19 59.38 21.88 32* 100 597 22 3284 41 6119 67* 100

-: Bilimsel olarak yeterli diizeyde agiklayamama

+ ! Bilimsel olarak kismen yeterli diizeyde aciklayabilme

++ : Bilimsel olarak yeterli diizeyde aciklayabilme
*Ogretmen adaylarmdan bazilar: birden fazla yontem-teknik vb. hakkinda agiklamada bulunduklar: igin toplam say1 63retmen aday: sayisindan fazladir.
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Ogretmen adaylarma “Fen 6§retiminde farkli 63retim yontem ve tekniklerini kullanirken zorlandiginiz
ya da zorlanacagimizi diisiindiigiiniiz asama(lar) var m1? Varsa bu asamalar hangisidir?” sorusu On test ve son
testlerde yoneltilmis ve verdikleri yanitlar analiz edilmistir. Bunun sonucunda 6gretmen adaylarinin
on testlerde %60.00 siklikla “Hayir zorlandigim/zorlanacagim bir asama yok.” derken, son testlerde ise
%86.67 siklikla ise “Evet, zorlandigim/zorlanacagim asama var.” dedikleri anlagilmistir. Ogretmen
adaylarmin fen bilimleri dersinde farkli 6gretim yontem ve tekniklerini kullanirken zorlandiklar1 ya da
zorlanacaklar1 asamalarin neler oldugunu belirlenebilmesi amaciyla yoneltilen sorunun yarnitlar

derinlemesine analiz edilmistir. Buradan elde edilen bulgulara Tablo 7’de yer verilmistir.
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Tablo 7. Ogretmen adaylarmnin “fen 6§retiminde farkli 6gretim yontem ve tekniklerini kullanirken zorlandiginiz ya da zorlanacagimizi diisiindiigiiniiz asama(lar) var mi?
Varsa bu asamalar hangisidir?” sorusuna on test ve son testlerde verdikleri yamitlara iliskin yiizde ve frekans degerleri

. On test On test toplam  Son test Son test toplam
Kat 1 Kodl
ategoriler odlar ; % ; % . % : %
Ogrencileri derse katiim konusunda cesaretlendirme
b ve etkili bir rehberlik etmede zorlanabilirim. 4 26.67 14 15.38
~ ST N Alioio oy o x
z Siuf yon'e"a%mm (siaf diizeni ve hakimiyeti) saglamada 4 26.67 10 10.99
5 zorlanabilirim.
.4@:;\ Ders sﬁr?s.ir.li etkili kullanmada/Zamani yonetme de 3 20.00 g 53.33
< zorlanabilirim. 19 80.00 46 50.55
é Ele ahna‘n. f.en konusuna iliskin bilgi eksikligi 1 6.67 8 53.33
° yasayabilirim.
= Fen bilimlerine iliskin bilgimi 6grencilere
g . g s - - 3 3.30
= aktarmada/yansitabilmede giicliik yasayabilirim.
© Ogretilecek fen konusu ile giinliik yagsam arasindaki
55D e s - - 3 3.30
) iliski kuramayabilirim.
K01.r1uya uygun 6grenme yontem ve tekniklerini » 13.33 1 13.19
g belirleyemeyebilirim.
<] e v . . VT
S S6z konusu 6gretim yontem ve tekniginin uygulamasi 1 6.67 1 1319
g = konusunda tecriibe eksikligi yagayabilirim. ' '
= gl yasay
< .
-% -% Ogretim etkinligini hazirlamada zorlanabilirim. - - 9 9.89
'3‘ g‘ T.evknolojiyi derse ?nte'gre etmede gii(;l'iik ya'ga}.labilirim. - - 3 20.00 5 5.49 45 49.45
E o Ogrenme teknolojileri hakkinda yeterince bilgi
D g s Ny . e - - 3 3.30
5 @ sahibine bagl olarak bir giicliik yasayabilirim.
© éﬂ Ogretim yontemine uygun olarak 6grenme ortamini 3 330
‘é o diizenleyemeyebilirim. '
§ é Uygun 6l¢me ve degerlendirme yapabilmekte
260 4 e - - 1 1.10
O % zorlanabilirim
Toplam 15% 100 15 100 91* 100 91* 100

*Ogretmen adaylarmdan bazilar: birden fazla agiklamada bulunduklar icin toplam say: 6§retmen aday sayisindan fazladur.
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Tablo 7’deki bulgular incelendiginde o6gretmen adaylarmnin on testlerde %80.00 siklikla
ogretmenlik mesleki yeterlilikleri ve %20.00 siklikla 6grenme-6gretme yontem ve teknikleri agisindan
yeterlilikler konusunda bir zorluk/gii¢liik yasayacaklarini ifade ettikleri anlasilmistir. Ancak son
testlerde %50.55 siklikla 6gretmenlik mesleki yeterlilikleri ve %49.45 siklikla 6grenme-6gretme yontem
ve teknikleri acisindan yeterliliklere degindikleri tespit edilmistir. C)gretmen adaylar1 fen derslerinde
kullanilan 6grenme-6gretme yontem ve tekniklerine iligkin &n testlerde daha smurli diizeyde
glicliikklerden bahsederken, son testlerde bu giigliiklerin cesitlendigi ve yiizde oranmnin arttigi
sOylenebilir. Bu baglamda Ogretmen adaylar1 On testlerde Ogretmenlik mesleki yeterlilikleri
kategorisinde %26.67'ser siklikla “Ogrencileri derse katiim konusunda cesaretlendirme ve etkili bir
rehberlik etmede zorlanabilirim.” ve “Simif yonetimini (smif diizeni ve hakimiyeti) saglamada
zorlanabilirim.” diye ifade ederken; son testlerde s6z konusu bu iki koda iligkin oran sirasiyla %15.38
ve %10.99a distiigii anlasilmistir. Ancak bununla beraber &gretmenlik mesleki yeterlilikleri
kategorisine iki yeni kod eklenmis ve 6gretmen adaylar1 %3.30’sar siklikla “Fen bilimlerine iligkin
bilgimi dgrencilere aktarmada/yansitabilmede giigliik yasayabilirim.” ve “Ogretilecek fen konusu ile
glnliik yasam arasindaki iliski kuramayabilirim.” asamalarinda zorlanacaklarini ifade etmislerdir.
Ogrenme-dgretme yontem ve teknikleri agisindan yeterlilikleri kategorisinde dgretmen adaylari 6n
testlerde %13.33 siklikla “Konuya uygun 6grenme yontem ve tekniklerini belirleyemeyebilirim.” ve
%6.67 siklikla “Soz konusu Ogretim yontem ve tekniginin uygulamasi konusunda tecriibe eksikligi
yasayabilirim.” diyerek giicliikleri ifade etmislerdir. Ancak son testlere baktigimizda Ogretmen
adaylarinin 6zelikle argiimantasyona dayali 6grenme, arastirma-sorgulamaya dayal: 6grenme ve STEM
yontemlerini sinif ortaminda uygulamaya yonelik yasayabilecekleri giigliikleri ifade ettikleri tespit
edilmistir. Buna bagh olarak da Ogrenme-ogretme yontem ve teknikleri agisindan yeterlilikleri
kategorisine bes yeni kod eklenmistir. Buna paralel olarak da 6gretmen adaylarinin 6grenme-6gretme
yontem ve teknikleri agisindan yeterlilikleri kategorisinde son testlerde %13.19’ar siklikla “Konuya
uygun Ogrenme yontem ve tekniklerini belirleyemeyebilirim.” ve “S6z konusu 6gretim yontem ve
tekniginin uygulamasi konusunda tecriibe eksikligi yasayabilirim.”, %9.89’ar siklikla “Ogretim
etkinligini hazirlamada zorlanabilirim.”, %5.49 siklikla “Teknolojiyi derse entegre etmede giigliik

yasayabilirim.” gibi giicliikler yasayabileceklerini ifade ettikleri anlasilmistir.

Ogretmen adaylarinin “Sizce fen §§retiminde farkli 63retim yintem ve tekniklerine yer verirken
kendinizin (63retmen) sahip olmas: gereken Ozellikler nelerdir?” sorusuna On test ve son testlerde verdikleri

yanitlara iliskin yiizde ve frekans degerlerine Tablo 8'de yer verilmistir.
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Tablo 8. Ogretmen adaylarimn “Sizce fen 63retiminde farkli 6gretim yontem ve tekniklerine yer verirken
kendinizin (6gretmen) sahip olmasi gereken ozellikler nelerdir?” sorusuna on test ve son testlerde verdikleri
yamtlara iliskin yiizde ve frekans degerleri

. On test Son test
. On test Son test
Kategoriler Kodlar toplam toplam
f % f % f % f %
Ara§t11.rm.a—sorgulamaya g 12.90 10 8.00
hevesli bireyler olmasi
Ogretmgmn meslegini - 11.29 g 6.40
sevmesi
Elestirel diigstinme ve
- problem ¢6zme becerisine 2 3.23 7 5.60
< sahip olmali
£ Bilimsel alal yuritme 2 323 25 4032 4 320 32 2560
:0 becerileri gelismis olmas1
E Uretken ve sorumluluk
ﬁ" sahibi olabilmeli (arastirma 3 4.84 2 1.60
£ On testte)
= Evrensel ahlak ve milli
= kiiltiirel degerlere sahip - - 1 0.80
g3 olmali
;80 Sabirli olmal 3 4.84 - -
Ogretim teknolojilerini
bilmeli ve bunu etkin sekilde 4 6.45 18 14.40
kullanabilmeli
Fen.konularma (alan bilgisi) 4 6.45 15 12.00
hakim olmal1
Etan rehberlik becerisine 8 12.90 1 9.60
sahip olmali
Farkl1 6gretim yontem ve
tekniklerini bilmeli ve 4 6.45 12 9.60
uygulayabilmeli
Iletisim ve igbilirligi
becerisine sahip olmali 2 323 37  59.68 12 960 93 74.40
5 Cagdas O0gretim yontem ve
g tekniklerini takip etmeli ve 6 9.68 9 7.20
g bilmeli
E Belli fen konusuna uygun
= yontem/teknik eslestirmesini 3 4.84 9 7.20
g etkin sekilde yapabilmeli
.g dO'gretmen Ogrencilerini iyi 3 484 5 400
= tizeyde tanimal
% Etlim olgm'e ve . . i i 1 0.80
0 degerlendirme yapabilmeli
;80 Sinif yonetimi becerisi 3 4.84 - -
Toplam 62* 100  62* 100 125* 100  125* 100

*Ogretmen adaylarmdan bazilar: birden fazla agiklamada bulunduklar: icin toplam say1 6gretmen aday: sayisindan fazladur.

Tablo 8'deki bulgular incelendiginde 6n testlerde 6gretmen adaylarinin, 6gretmenlerin %40.32

siklikla kisisel Ozelliklerine ve %59.68 siklikla mesleki 6zelliklerine vurgu yapmislardir. Ancak son
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testlerde ise 6gretmenlerin %25.60 siklikla kisisel 6zelliklerine ve %74.40 siklikla mesleki 6zelliklerine
degindikleri belirlenmistir. Ogretmenlerin kisisel ozellikleri kategorisinde, 0gretmen adaylari 6n
testlerde ogretmenlerin %12.90 siklikla “arastirma sorgulamaya hevesli bireyler olmasi” ve %11.29
siklikla “Ogretmenin meslegini sevmesi” gibi Ozellikleri ifade ettikleri belirlenmistir. Ancak
ogretmenlerin kisisel 6zellikleri kategorisinde son testlerde ise 6gretmen adaylar1 6gretmenlerin %8.00
siklikla “Arastirma-sorgulamaya hevesli bireyler olmasi”, %6.40 siklikla ”Ogretmenin meslegini
sevmesi”, %5.60 siklikla “Elestirel diisiinme ve problem ¢b6zme becerisine sahip olmali” ve %3.20
siklikla “Bilimsel akil yiiriitme becerileri gelismis olmas1” gibi 6zelliklere sahip olmasi gerektigini ifade
etmiglerdir. Ogretmenlerin mesleki ozellikleri kategorisinde ise &gretmen adaylari 6n testlerde
ogretmenlerin %12.90 siklikla “Etkin rehberlik becerisine sahip olmali” ve %9.68 siklikla “Cagdas
O0gretim yontem ve tekniklerini takip etmeli ve bilmeli” gibi 6zelliklerini vurguladiklar: anlasilmistir.
Ancak 6gretmenlerin mesleki 6zellikleri kategorisinde son testlerde ise 6gretmen adaylarinin %14.40
siklikla “Ogretim teknolojilerini bilmeli ve bunu etkin sekilde kullanabilmeli”, %12.00 siklikla “Fen
konularma (alan bilgisi) hakim olmal1”, %9.60’ar siklikla “Etkin rehberlik becerisine sahip olmal1”,
“Farkl1 6gretim yontem ve tekniklerini bilmeli ve uygulayabilmeli” ve “Iletisim ve igbilirligi becerisine

sahip olmal1” gibi 6gretmen 6zelliklerini ifade ettikleri belirlenmistir.
Tartisma ve Sonug

Arastirma bulgular1 dikkate alindiginda 6gretmen adaylarin, kendilerine verilen egitimler
oncesinde (6n testlerde) fen egitiminde kullanilan yontemlere iliskin daha ¢ok isbirlikli 6grenme, proje
tabanh &grenme, drama, argiimantasyona dayali 6grenme, tahmin et-gdzle-agikla, 3E/5E/7E Ogrenme
yontemi gibi yontemlere degindikleri tespit edilmistir. Ancak 6gretmen adaylarmin egitim sonrasinda
(son testlerde) ise argiimantasyona dayali 6grenme, STEM, arastirma-sorgulamaya dayali 6grenme
yontemleri gibi yontemleri daha ¢ok vurguladiklar: anlasilmistir. Bazi 6gretmen adaylarinin ise 6n test
ve son testlerde 0gretim yontem ve teknikleri ile 6gretim stratejilerini (sunus, bulus vb.) karistirdiklar
tespit edilmistir. Alanyazinindaki ¢alismalar incelendiginde, bu arastirmadan elde edilen bulgularin
alanyaziniyla paralellik gosterdigi soylenebilir (Bayram, 2015; Capps, Crowford ve Epstein, 2010; Kaya
ve Boyiik, 2011; Namdar ve Tuskan, 2018; Yoon, Joung ve Kim, 2012). Ornegin Namdar ve Tuskan (2018)
Tiirkiye genelinde fen bilimleri Ogretmenlerinin goriislerini belirmek amacli yaptiklari tarama
calismasinda 6gretmenlerin derslerinde genellikle drama, diiz anlatim, deney, alistirma gibi yontemleri
kullandiklarini; 8gretmenlerin siif iginde tartisma ortami yaratmak igin agik oturum, miinazara, ikili
tartisma tekniklerini kullandiklarin tespit etmiglerdir. Ayni ¢alismanin devaminda 6gretmenlerin ¢ok
az kisminin smiflarinda argiimantasyona dayali 6grenme yontemine yer verdiklerini ancak bunu da

saglikli sekilde gerceklestiremediklerini belirtmislerdir.

Yaptigimiz calismada 6gretmen adaylarindan fen ogretiminde kullanilan 6grenme-6gretme

yontem ve teknikleri hakkinda aciklamalarda bulunmalari istenilmistir. Bu noktada 6gretmen adaylar:

1850



KEFAD Cilt 23, Say1 2, Agustos, 2022

on testlerde genellikle hicbir agiklamada bulunmaz iken, son testlerde 6gretmen adaylarmin biiyiik bir
¢ogunlugunun acitklamada bulunduklar1 anlasilmistir. A¢iklamada bulunan 6gretmen adaylarinin 6n
testlerdeki yanitlari incelendiginde argiimantasyona dayali 6grenme ve STEM'i bilimsel olarak kismen
yeterli diizeyde aciklayabilirken, arastirma-sorgulamaya dayali 6grenme yontemi hakkinda higbir
acgiklamada bulunmadiklari tespit edilmistir. Son testlerde ise 6gretmen adaylarmin argiimantasyona
dayali 6grenme, STEM ve aragtirma-sorgulamaya dayali 6grenme gibi yontemleri bilimsel olarak yeterli
diizeyde agiklayabildikleri anlagilmistir. Alanyazinindaki ¢alismalar incelediginde; McNeill ve Knight
(2013) 6gretmenlerin fen egitiminde yeni yontemler hakkinda yetersiz bilgilere sahip olduklarini ifade
etmistir. Benzer sekilde Aydeniz ve Ozdilek (2016) 40 fen bilimleri 6gretmen adayinin argiimantasyona
yonelik anlayislarin1i  inceledikleri ¢alismalarinda Ogretmen adaylarinin  argiimantasyon,
arglimantasyonun amaci, argiimantasyonun bilesenleri ve argiimantasyon ve acgiklama arasindaki farka
yonelik gelismis bir anlayisa sahip olmadiklarini bulmuslardir. Ecevit ve Kaptan (2019) ise 6gretmen
adaylarinin arastirma-sorgulamaya dayali 6grenme yontemi hakkinda anlayislarini inceledigi
calismalarinda Ogretmen adaylarmin deney tasarlama becerilerini gelistirdigini, bilimsel siireg
becerilerinin 6gretimine yonelik farkindalik olusturdugunu, deney tasarlamalarinda agik uclu
arastirma-sorgulamaya yonelik bir degisim yasadiklarini, 6grenme-6gretme anlayislarinda bir takim
degisiklige ve farkindaliga neden oldugunu belirtmislerdir. Apaydin ve Kandemir (2018) smuf
Ogretmenlerinin arglimantasyon yontemi hakkinda bilgi diizeylerini inceledigi calismasinda,
Ogretmenlerin argiimantasyona dayali 6grenme yontemini hi¢ duymadiklarmi ya da bu konuda bir
bilgisi olmadig1 yoniinde goriis belirttiklerini ifade etmislerdir. Bu baglamda, s6z konusu bu
calismadan elde edilen bulgularin sasirtici olmadigi sdylenebilir. Ciinkii fen bilimleri 6gretmen adaylar:
hizmet Oncesi yani iiniversite egitimleri siirecinde argiimantasyona dayali 0grenme, arastirma-
sorgulamaya dayali 6grenme ve STEM yontemleri hakkinda egitimler almakta; ancak bu siirecte ders
konu yogunlugu ve zaman kisithilig1 gibi nedenlerden dolay: aldiklar1 bu egitimler daha ¢ok teorik
agirlikh gegmektedir (Ormanci ve diger, 2020). Bu nedenlede proje dncesinde s6z konusu bu yontemlere
iliskin Ogretmen adaylarinin bilgileri yetersiz iken, onlarin bu konudaki bilgilerinin ve
farkindaliklarinin proje siirecince kendilerine sunulan teorik ve uygulamanin birbirini desteledigi
egitimler sayesinde arttig1 soylenebilir. Bu noktada &gretmen adaylarina, fen &gretiminde cagdas
yaklagimlarin ele alindig1 daha uzun soluklu ve teorik-uygulamali egitimlerin birbirini destekledigi

hizmet Oncesi egitimler ya da calistaylarin diizenlenmesi Snerilebilir.

Yapilan calismada 6gretmen adaylarinin gerceklestirilen séz konusu bu proje (calisma)
oncesinde fen 6gretiminde farkli 6grenme yontem veya tekniklerinin kullanildig1 bir ders tasarimi ya
da uygulamasi yapip-yapmadiklarma iligkin goriisleri incelediginde on testlerde “evet, yaptim”
yoniinde daha ¢ok goriis belirtirken, son testlerde bu oranin diistiigii tespit edilmistir. Bu baglamda,
“Evet. Yaptim” diyen 6gretmen adaylar1 bu ders/lerinde hangi 6gretim yontemini dikkate aldiklar1

soruldugunda ise On testlerde daha ¢ok drama, deney yoluyla 6grenme, argiimantasyona dayal
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O0grenme, proje tabanli 6grenme ve STEM yontemlerine iliskin bir ders tasarimi/planlamasi ya da
anlatim1 gerceklestirdiklerini vurgulamislardir. Aslinda bu sonucun sasirtict olmadig1 sdylenebilir.
Ciinkii 6gretmen adaylarina 6n testlerde fen dersini tasarlarken ya da uygularken neden o yontemi
sectikleri soruldugunda 6n testlerde daha ¢ok “Soyut kavramlari bu yontemle anlatmasi daha kolay.”,
”Ogrencilerin anlatilan konu hakkinda hig bilgisi yoktu.”, “Kalic1 6grenmeyi sagliyor.”, “Dersi eglenceli
hale getiriyor.”, “Program STEM i uygulamamizi istiyor.” gibi gerekgeler belirtmislerdir. Benzer sekilde
son testlerde 0gretmen adaylarina tekrar ayni sorular soruldugunda, 6gretmen adaylarinin ¢ok az1 evet
bir ders tasarimi ya da uygulamas: yaptim ve bu dersimde 5E/7E, diiz anlatim, drama, bilgisayar
destekli ve probleme dayali 6grenme yontemlerini dikkate aldim diye ifade etmislerdir. Ancak “Evet.
Yaptim” diyen Ogretmen adaylarinin son testlerde argiimantasyona dayali 6grenme, arastirma-
sorgulamaya dayali 6grenme ve STEM yontemlerine iliskin higbir agiklamada bulunmadiklar
anlasilmistir. Bu ise dikkat cekicidir. Bu baglamda 6gretmen adaylarinin son testlerdeki gerekgekleri
(aciklamalari) dikkate alindiginda o6n testler ile son testler arasmndaki farkin nedenini anlasilmaktadir.
Ciinkii 6gretmen adaylar1 kendilerinin daha dnceden gerceklestirdikleri derslerde planl bir ¢alisma
yapmadiklarmi ve fen 6gretiminde kullanilan yontemler hakkinda yeterince bilgileri olmadig; i¢in en
¢ok iyi bildikleri yontemleri (Diiz anlatim disinda baska bir yontem hakkinda yeterince bilgim yoktu
gibi) tercih ettiklerini gerekce olarak belirtikleri anlasilmistir. Bunun nedeninin 6gretmen adaylariyla
proje siireci boyunca gergeklestirilen teorik ve uygulama temelli egitimler oldugu diistiniilebilir. Clinkii
Ogretmen adaylarinin proje siirecinde aldiklar1 egitimlerle s6z konusu bu yonteme iliskin
farkindaliklarinin artti$1 ve bunun da onlarin diistincelerinde degisiklige neden oldugu soylenebilir.
flgili alanyazini incelendiginde, 6gretmenlerin fen dgretimi noktasinda alan ve yontem bilgisi agisindan
hizmet i¢i egitime ihtiya¢ duyduklarini ifade eden bazi ¢alismalara rastlanilmistir (Basak, 2016; Driver,
Newton ve Osborne, 2000; Erduran ve Jimenez-Aleizandre, 2007; Noh, Cha, Kang ve Scharmann, 2004;
Osman, Halim ve Meerah, 2006). Ornegin, Kiigiikmert-Ertekin (2010) doérdiinciisii siruftan sekizinci
sinifa kadar tiim sinif seviyelerinde gorev yapan farkli fen bilimleri 6gretmenlerinin alan ve yontem
bilgisi acisindan hizmet ici egitime yonelik ihtiyaglarmi belirlemek amaciyla yaptigi ¢alismada
ogretmenlerin 6zellikle 7. ve 8. smnif seviyesindeki konular1 6gretirken yontem bilgisi noktasinda hizmet
i¢i egitime daha fazla ihtiya¢ duyduklarini tespit etmistir. Baska bir drnekte ise Apaydin ve Kandemir
(2018) smif Ogretmenlerinin argiimantasyon yontemi hakkinda bilgi diizeylerini inceledigi
calismasinda, Ogretmenlerin kendisine ilk kez uygulamali bir egitim verildigini ve daha once
arglimantasyona dayali 6grenme ydnteme iliskin bir hizmet i¢i egitimden ge¢mediklerini ifade
ettiklerini tespit etmiglerdir. Bu sonug bile 6gretmenlerin, 6gretmenlik uygulamasi/kurum deneyimi
Milli Egitim uygulamalar: siirecinde kendi danismanliklar1 sorumlulugunda olan 6gretmen adaylarina
yeterince mentorlitk hizmeti vermedigini ifade etmektedir. Bu nedenle de &gretmen adaylarinin
ogretmenlik uygulamasi smif ortami 6grenme siirecine yeterince 6n hazirlik yapmadan gittigini ve

mentdriinden yeterince saglikli doniit alamadigini diislinmemize neden olabilir. Bu baglamda, stz
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konusu bu projeden elde edilen bulgularin alanyaziniyla paralellik gosterdigi sdylenebilir. Sampson ve
Blanchard (2012) ve Osborne (2010) yaptiklari calismalar sonucunda; 6gretmenlerin giiniimiiz 6grenme
yontemleri hakkinda yeterince bilgi ve beceriye yani pedagojik deneyime sahip olmadiklarini
vurgulamiglardir. Newton, Driver ve Osborne (1999), McNeill ve Knight (2013) ve Higde ve Aktamis
(2017) gibi arastirmacilar gergeklestirdikleri ¢alismalar sonucunda 6gretmen ve d6gretmen adaylarinin
arglimantasyon gibi yenilik¢i fen yontemlerine iliskin ders 6ncesinde planlama yapma, uygun zamani
ayirma, On bilgileri ortaya ¢ikarma, 6gretim teknolojilerini sinif ortamina entegre etme gibi siireclerde
zorlandiklarini go6zlemlediklerini ifade etmislerdir. Bu noktadaki eksikliklerin/giicliiklerin ise
Ogretmenlere ve Ogretmen adaylarina sunulacak olan uzun soluklu hizmet i¢i ya da hizmet oncesi
egitimlerle giderilebilecegi soylenebilir. Bu baglamda, Erduran, Arda¢ ve Giizel (2006) 6gretmen
adaylarmin argiimantasyon siireclerine katilmalariin, onlarin pedagojik alan bilgileri tizerinde olumlu
etkileri oldugunu belirtmislerdir. Dahasi, Tezel ve Yaman (2017) egitim fakiiltelerinde &gretmen
adaylarinin STEM becerilerini artirmaya yonelik -miihendislik ve fen edebiyat fakiiltesiyle isbirligi
iginde— calismalar yapilmasi, projeler gelistirilmesi ve hizmet ici egitim modiilleri olusturulmasi
gerektigini ifade etmislerdir. Akgiindiiz ve digerleri (2015) 6gretmen ve Ogretmen adaylarinin bu
ihtiyaclarinin hem egitim fakiiltelerinde hem de hizmet ici egitim programlarinda onlara verilecek
teorik ve pratik egitimlerle kapatilabilecegini vurgulamislardir. Bu baglamda 6gretmen adaylarmin,
ileride 0gretmen olduklarinda kendi smiflarinda argiimantasyon, arastirma-sorgulama, STEM gibi
yontemleri uygulayabilmeleri icin onlara pedagojik alan bilgilerini gelistirici yeterli ve etkin 6grenme

yasantilarinin sunulmasi gerektigi ifade edilebilir.

Dahasi, bu calismada oOgretmen adaylarmin arastirma-sorgulamaya dayali 6grenme,
arglimantasyona dayali ogrenme ve STEM yontemlerinin fen egitiminde nasil kullanilacaklar
hakkindaki goriisleri belirlenmeye calisiimistir. Ogretmen adaylarimin &n testlerde ve son testlerde sdz
konusu yontemlerin nasil kullanilacagr hakkinda hicbir goriis belirtmemislerdir. Ancak on testlere
kiyasla son testlerde 6gretmen adaylarinin arastirma-sorgulamaya dayali 6grenme, argiimantasyona
dayali 6grenme ve STEM yontemlerinin fen bilimleri dersinde nasil kullanilabilecegi hakkinda gortis
belirtebildikleri sOylenebilir. Buna paralel olarak, aciklamada bulunan &gretmen adaylarimin séz
konusu yontemlerin 6n testlerde tanimini yapabilme ve uygulayabilme; ancak son testlerde tiim
bunlara ilave olarak soz konusu yontemlere iliskin etkinlik gelistirebilme noktasinda da goriis
belirttikleri belirlenmistir. Bu noktada Ogretmen adaylarnin agiklamalari detayli bir sekilde
incelendiginde s6z konusu yontemlere iliskin 6n testlerde daha ¢ok bilimsel olarak kismen yeterli
diizeyde aciklamada bulunabilirken, son testlerde bilimsel olarak yeterli diizeyde agiklama
yapabildikleri anlasilmistir. Bu ise 6gretmen adaylarina, bu proje kapsaminda verilen bir haftalik teorik
ve uygulamali egitimlerin onlarin s6z konusu yontemelere iliskin pedagojik alan bilgilerini gelistirmede
etkili oldugunu diisiinmemizi saglayabilir. Bu baglamda ilgili alanyazin1 incelendiginde, 6gretmen

adaylarina verilebilecek uygulamali egitimlerin (smif i¢i uygulama, mikro O6gretim vb.) onlarin
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arglimantasyona dayali 6grenme, arastirma-sorgulamaya dayali 6grenme ve STEM gibi yontemlere
iliskin bilgi ve becerilerini gelistirdigine iliskin baz1 ¢alismalara rastlanilmistir (Brown, 2009; Knight-
Bardsley ve McNeill, 2016; Sampson ve Blanchard, 2012; Simon, Erduran ve Osborne, 2006; Stinson,
Harkness, Meyer ve Stallworth, 2009; Unal-Coban ve digerleri, 2016 gibi). Bu galismalarda 6gretmen
adaylarinin ve 6gretmenlerin gelisen teknoloji ve bilgiye bagl olarak ortaya ¢ikan yontemlere iligkin
bilgilerinin 6niindeki en 6nemli eksikligin pedagojik alan bilgisi, 6gretim materyali hazirlama, etkinlik
gelistirme gibi konular oldugu vurgulanmaktadir. Teo ve Ke (2014) 6gretmen adaylarinin lisans
egitimleri slirecinde aldiklar1 egitimlerin teorikte kaldigim1 bunun mutlaka uygulamal egitimlerle
desteklenmesi gerektigini ifade etmistir. Tarkin-Celikkiran ve Aydin-Giinbatar (2017) Ogretmen
adaylarmin 6ncelikle kendi alanlarindaki ve sonra diger alanlardaki alan bilgilerinin zenginlestirilmesi
saglanirken, 6gretmenlerin STEM’e yonelik etkinliklerin kullanimi noktasinda gelisimlerinin yeterlik
agisindan desteklenmesi gerektigini belirtmistir. Koyunlu-Unlii ve Dere (2019) okul &ncesi 6gretmen
adaylarinin STEM farkindaliklarini inceledigi calismalarinda, 6gretmen adaylarinin STEM egitimi
almis olmalarinin onlarin STEM farkindaligini artirdigy; 6gretmen adaylarinin bu farkindaliklar
artirilabilmesi icinde STEM farkindaliklarini gelistirecek egitimler, bilim kamplari1 diizenlenmesinde
faydali oldugunu tespit etmistir. Karakaya, Unal, Cimen ve Yilmaz (2018) ve Knowles, Kelley ve
Holland (2018) yaptig1 aragtirmalarda Koyunlu-Unlii ve Dere (2019) calisma bulgularini destekler
niteliktedir. Bu baglamda 6gretmen adaylarinin s6z konusu fen 6gretim yontemlerine iligkin bilgilerini

arttirabilmek adina onlara alan gezileri, laboratuvar uygulamalari, ¢alistaylar, bilim kamplar1 gibi

.....

Ogretmen adaylarina “Fen ogretiminde farkli 6gretim yontem ve tekniklerini kullanirken
zorlandiginiz ya da zorlanacagimmizi diisiindiigiiniiz asama(lar) var mi1? Varsa bu asamalar hangisidir?”
sorusu yonetildiginde on testlerde “Hayir zorlandigim/zorlanacagim bir asama yok.” derken son
testlerde ise “Evet, zorlandigim/zorlanacagim asama var.” dedikleri anlagilmistir. Bu noktada,
Ogretmen adaylarnin, 6gretmenlik mesleki yeterlilikleri ile 6grenme-0gretme yontem ve teknikleri
agisindan yeterlilikler konusunda bir zorluk/gtiglitk yasayacaklarini ifade ettikleri anlagilmistir. Ancak
Ogretmen adaylari fen derslerinde kullanilan 6grenme-6gretme yontem ve tekniklerine iliskin 6n testler
daha smirh diizeyde giiclitklerden bahsederken, son testlerde bu giigliiklerin cesitlendigi ve yiizde
oraninin artti1 soylenebilir. Proje kapsaminda aldiklari egitimler sonrasinda 6gretim yontemlerine
iliskin farkindalig1 artan 6gretmen adaylarinin 6zelikle argiimantasyona dayali 6grenme, arastirma-
sorgulamaya dayali Ogrenme ve STEM yontemlerini simif ortaminda uygulamaya yonelik
yasayabilecekleri giigliikleri ifade ettikleri tespit edilmistir. Bu konuda 6gretmen adaylarinin “Konuya
uygun Ogrenme yontem ve tekniklerini belirleyemeyebilirim.” ve “S6z konusu 6gretim yontem ve
tekniginin uygulamasi konusunda tecriibe eksikligi yasayabilirim.”, “Ogretim etkinligini hazirlamada
zorlanabilirim.”, “Teknolojiyi derse entegre etmede giiclilk yasayabilirim.” gibi gilicliikler

yasayabileceklerini ifade ettikleri anlagilmistir. {lgili alanyazini incelendiginde gretmen adaylari ve/ya
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Ogretmenlerin fen Ogretiminde cagdas Ogrenme yaklasimlarini kullanirken karsilasabilecekleri
glicliikleri vurgulayan bazi ¢alismalara rastlanilmistir (Aktamis ve Atmaca, 2016; Bakirci ve Kutlu, 2018;
Kutluca ve Aydin, 2016; McNeill ve Knight, 2013; Namdar ve Tuskan, 2018; Sampson ve Blanchard,
2012; Zohar, 2008). Ornegin Namdar ve Salih (2017) argiimantasyona dayali 6grenmeye iliskin
yaptiklari calismada, 6gretmen adaylarinin s6z konusu yontemin smif ortaminda kullanimi konusunda
arag-gereglerin sinif ortaminda olmamas, etkinlik yapraklarmin hazirlanilmasinin zaman almasi, smaif
ve zaman yOnetimi, 6grenci seviyesini ayarlama gibi konularda zorluklar yasanabilecegi yoniinde
goriis belirmistiklerini ifade etmislerdir. Inel, Evrekli ve Balim (2011) yaptiklari arastirmada fen
bilimleri 6gretmen adaylarinin biiyiik bir ¢ogunlugunun kendilerini teknoloji kullanimina yonelik
kismen yeterli gordiiklerini ortaya koymuslardir. Higde ve Aktamis (2017) yaptiklart durum
calismasinda 6gretmen adaylarimin 6grencileri ileri gerekgeleri, karsit argiimanlar1 ongérmeye ve
argliman siirecini yansitmaya tesvik etmede giigliik yasadiklarini belirtmislerdir. Teknolojisinin fen
bilimleri 6gretim siirecine entegre edilmesiyle birlikte, 6gretmen adaylarinn teknolojik, pedagojik ve
alan bilgilerini artirmaya ¢alisan arastirmalarin sayisinda da artis oldugu; bu arastirmalarda 6gretmen
adaylarinin teknoloji konusunda bilgi diizeylerinin yetersiz oldugunun ifade eden calismalara
rastlanilmistir (Canbazoglu-Bilici ve Baran, 2015; Cataloglu ve Ateskan, 2014; Namdar ve Shen, 2016;
Ozer, Canbazoglu-Bilici ve Karahan, 2015; Unal Coban ve digerleri, 2016). Aym1 zamanda Ayvacy,
Bakirct ve Yildiz (2014) fen bilimleri &gretmenlerinin hizmet i¢i egitim uygulamalarma iliskin
goriiglerinin ve beklentilerini belirledikleri arastirmalarinda, Ogretmenlerin daha c¢ok bilim ve
teknolojide meydana gelen degisimlerin egitimdeki yansimalarina uyum saglayabilme konusunda
hizmet ici egitimlere ihtiya¢ duyduklarini tespit etmislerdir. Cakir (2004), Metin (2010) ve Senel (2008)
calismalar1 sonucunda Ogretmenlerin bilginin hizli gelismesi ve degismesi nedeniyle bilimsel bilgi
eksiklikleri (alan bilgisi) hissettiklerini ve bu eksikliklerini giderici ¢alismalarin yapilmasi gerektigini
ifade etmislerdir. Aslinda fen ogretiminde argiimantasyona dayali 6grenme, arastirma-sorgulamaya
dayali 6grenme, STEM yontemlerine iliskin 0gretmen aday1 ve/ya 0gretmenlerin yasadiklar: ya da
yasayabilecekleri gligliikler dikkate alindiginda onlarin bu yonteme iliskin pratik deneyimlerinin eksik
olmasindan kaynaklandig1 soylenebilir. Diger bir ifadeyle onlarin bu ydntemlere iliskin ders plani
hazirlama/tasarlama, gercek smif ortami ya da mikrodgretim 6grenme ortamlarinda uygulama ve
buradan elde edilen doniitlere gore siirecin yeniden yapilandirilmasi noktasindaki
deneyimsizliklerinden kaynaklandig: diistiniilebilir. Bu nedenle 6gretmen adaylarinin bu konudaki
eksikliklerinin tespit edilmesi ve giderilmesi noktasinda onlara 6gretmenlik uygulamasi dersi
kapsaminda daha fazla pratik deneyimler saglanabilir. Fen bilimleri 6gretmenligi lisans derslerine,
ozellikle fen Ggretiminde ¢agdas 6grenme yaklasimlarini ve ortaokul fen bilimleri dersi 6gretim

programinda vurgulanan temel yontemlere iliskin ilave dersler eklenebilir.
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Introduction

Today, science and technology are changing and advancing rapidly. This changes our needs in
many areas from our daily lives to business lives. This necessitates changes in the field of education.

Science education is one of the first disciplines affected by these changes in the field of education.

The main purpose of science education is to enable students to acquire basic knowledge
(biology, physics, etc.), to have a scientific approach to human-environment relations at the point of
getting to know themselves and nature, and to raise awareness about how science affects science and
society, and society and technology (MNE, 2018). In other words, the purpose of science education is to
raise science literate individuals. In this direction, while teaching methods such as argumentation-based
learning, inquiry-based learning and STEM are included in science curriculums in our country and
other countries, they emphasized that the most important task for the success of these programs falls
on teachers (El Nagdi, Leammukda and Roehrig, 2018). Because teachers are expected to prepare
contemporary learning activities that enable their students to acquire knowledge, skills and thinking
competencies in line with the needs of the age, and to encourage and guide their students in this regard.
This can only be achieved by providing teachers with pre-service or in-service quality education and
training (Ayas and Ozmen, 2002; Azar, 2011). In this way, teachers; they can raise scientifically literate
individuals who think, question, produce, are entrepreneurial, determined, have communication skills,
and contribute to society and culture (Jimenez-Aleixandre, Rodriguez and Duschl, 2000; Ormanci,

Kacar, Ozcan, and Balim, 2020).

In the related literature, prospective teachers or teachers' inquiry-based learning (Arslan, Ogan-
Bekiroglu, Stiziik and Giirel, 2014; Cavuslu, 2014; Kececi and Kirbag-Zengin, 2017; Pesman, Ar1 and
Baykara, 2017; Sen, Yilmaz and Erdogan, 2016), argumentation-based learning (such as Aktamis and
Atmaca, 2016; Apaydin and Kandemir, 2018; Kabatas-Memis, 2017; Namdar and Salih, 2017; Namdar
and Tuskan, 2018) and STEM (Belek, 2018; Duygu, 2018; Ensari, 2017; Kirilmazkaya, 2017; Ozmansur,
2019; Tarkin-Cetinkiran and Aydin-Giinbatar, 2017; Ugoglu, 2018) studies aiming to determine their
views on the methods were carried out. The general opinions of the teachers or teacher prospectives

(such as the effect of the method, its applicability) regarding these methods in which these studies were
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examined were taken. However, in these studies, no studies were found to develop the pedagogical
content knowledge of teachers or prospective teachers about the methods in question or to determine
their views on this subject. For this reason, it can be said that there is a need for practices to improve the
pedagogical content knowledge of teacher prospectives about methods such as argumentation-based

learning, inquiry-based learning and STEM, and studies to determine their views on this subject.

At the same time, when the relevant literature is examined, some studies indicating that
teachers need in-service training in terms of field and methodology of science teaching were
encountered (Basak, 2016; Kiiclikmert-Ertekin, 2010; Noh, Cha, Kang and Scharmann, 2004; Ogan-
Bekiroglu, 2007a; 2007b; Osman, Halim and Meerah, 2006). For example, in the study of Kiiciikmert-
Ertekin (2010) to determine the needs of different science teachers who work at all class levels from the
fourth grade to the eighth grade, it was found that teachers needed more in-service training about
method knowledge, especially when teaching subjects at 7" and 8% grades. Gultekin and Cubuk¢u
(2000) and Ugar and Ipek (2006) emphasized that the majority of in-service courses in Turkey are
theoretically weighted and the experts who provide in-service courses are generally not competent
enough. These findings remind us that teachers and prospective teachers should be supported in terms
of pedagogical content knowledge. In this context, it can be said that a change has been made in 2018
when the higher education science teaching undergraduate program was examined. “Science Learning
and teaching approaches”, “science teaching programs”, “Science Teaching 1 and 2”and “Science
Teaching 2” courses were included in the program. However, only within the scope of the “Science
Teaching 2" course, approaches/methods that are included in the primary school program and
expressed within the scope of this study were included and it was also aimed to gain many
approaches/methods and skills to the students besides these methods (Ormanci, Kagar, Ozcan and
Balim, 2020). This suggests that prospective teachers do not receive adequate training on contemporary
methods such as argumentation-based learning, inquiry-based learning and STEM method in science
teaching, and they cannot experience how to apply these methods in practice. In this context, it is
necessary to carry out studies that will change the perspectives of teachers and prospective teachers
about the application of contemporary approaches, provide the necessary resources for implementation,
and encourage teachers to participate in such studies (Yildirir and Nakiboglu, 2014). For this reason, it
is important to inform and raise awareness of the prospective science teachers who will be practitioners
of argumentation-based learning, inquiry-based learning and STEM methods, before starting their
profession. In this context, the aim of this study is to determine the effect of contemporary approaches
education in science education on the opinions of prospective teachers about indicating methods in
science education. In addition, it is aimed to improve the awareness and knowledge level of teacher
prospectives about these approaches used in science education. At the same time, at the point of
disseminating the results of the study, it is thought that pre-service teachers can improve their skills on

these applications. In this context, the research question of the study is "What is the effect of
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contemporary approaches in science teaching on the views of prospective teachers on contemporary

methods in science teaching?" is in the form.
Conceptual Framework

Science education requires students to be individuals who do science and produce knowledge,
just like scientists, rather than being passive recipients of information (Jimenez-Aleixandre, Rodriguez,
and Duschl, 2000; Simon, Erduran, and Osborne, 2006). This can be achieved by presenting learning
environments where students can make scientific applications in science education. At the beginning of
these, there are teaching methods such as; argumentation-based learning, inquiry-based learning, STEM

education, etc. (MEB, 2018).
Inquiry-Based Learning Method

Inquiry-based learning method in science education; allowing students to do research and
practice just like a scientist; It is an effective method that improves students' scientific reasoning skills
(Abdi, 2014; Apedoe, Walker, and Reeves, 2006; Capps and Crawford, 2013). Inquiry-based learning
method; It is an effective method in raising science literate individuals, as it improves students' skills
such as graphic reading, problem solving, and critical thinking, while also enabling them to be
individuals who learn and produce knowledge throughout life (Duran, 2015; Sever and Giiven, 2014).
During this process, students ask questions, make explanations, make observations or experiments,
collect data and make explanations based on these, reflecting complex and non-linear processes,
selected from daily life and brought to the learning environment (Sagsmaz-Oren, Ormanci, Babacan,
Cigek. and Koparan, 2010; Tatar and Kuru, 2006; Werner, 2007). Thus, students take their own learning
responsibilities in the learning process and try to express themselves using various ways of
communication (Davis, 2005). In this way, inquiry-based learning method aims to develop various
learning skills and develop positive attitudes towards learning in addition to learning new information
in students (Bostan-Sarioglan, Can, and Gedik, 2016). This reveals the importance of inquiry-based

learning method in science education.
Argumentation-Based Learning Method

One of the effective and contemporary methods in science education is the argumentation-
based learning method. It can be said that the argumentation-based learning method encourages
students to discuss and guide them to interpret and evaluate the evidence regarding the claims on which
they base their knowledge (Kagar and Balim, 2019). Argumentation is applied in science lessons in the
form of making appropriate experiments or observations, collecting data, transforming their data into
evidence, discussing their claims based on evidence, and defending their own views in order to prove
the claims they have made with their groupmates (Guzel, Erduran, and Ardag, 2009). According to
Jimenez-Aleixandre, Rodriguez, and Duschl (2000), argumentation-based learning enables students to

develop beliefs about how and why we should learn scientific knowledge as well as learning science



Kagar, S., Ormanci, U, Ozcan, E., Balim, A. G. & Urhan, O.

concepts. This enables us to understand how important the argumentation-based learning method is

among contemporary learning methods in science education.
STEM

One of the contemporary applications in science education is STEM. STEM education integrates
science, technology, engineering and mathematics; it is an interdisciplinary method that focuses on
skills such as research, design, problem solving, teamwork and effective communication in the learning
process (Bakirci and Kutlu, 2018; Cakir and Ozan, 2018; Dugger, 2010). This enables students to identify
STEM-oriented problems today and develop solutions to these problems, to look at everything around
them from different perspectives, and to develop themselves in producing new information about
STEM disciplines (Baran, Canbazoglu-Bilici and Mesutoglu, 2017; Bybee, 2010, 2011). ). In parallel with
this, it can be stated that STEM education is important in terms of raising future engineers, science
experts and disseminating science literacy in today's conditions where the economic development of
countries is largely determined by technological innovations (Miaoulis, 2009; Yamak, Bulut and
Diindar, 2014). In this context, in raising science literate individuals, science courses should be
structured within the framework of STEM education (Ormanci, 2020). This imposes great duties and

competencies on teachers.
Method
Research Model

In this study, a single group experimental design research method was used. The single-group
experimental design involves the intense examination and study of a group consisting of a small
number of individuals with significant differences from other individuals for a while (Biiyiikoztiirk et
al., 2012). The study is part of the “Education of Contemporary Approaches in Science Education for
Prospective Science Teachers” project conducted with prospective science teachers within the scope of

TUBITAK 2229 scientific activities support program.

The experimental practice of the project was carried out in the form of 8-day and 8-hour daily
trainings. These trainings have been carried out by 11 academicians who have proven their competence
in the field through scientific studies published at national and international level. These trainings were
carried out in a focus covering the vision of science education curriculum, unit structures and
achievements, PISA and TIMMS applications, drama in science education, inquiry-based learning,
argumentation-based learning, STEM education and the use of technology in this science course. The
trainings were carried out by sharing the theoretical information about the subject with the prospective
science teachers, as well as giving effective and practical training on the subject taught in place and on

time.
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Study Group

In this study, the purposeful sampling method was used in the selection of the participant
prospective science teachers in the project. In the selection of prospective teachers, a number of criteria
have been taken into account, such as whether or not to participate in any project or a project similar to
this project before, and academic grade point average at least 2.5/4 or 75/100 and above. Among the 268
prospective teachers who applied to the project and met the criteria, prospective science teachers who
are studying at different universities in 7 different geographical regions of Turkey have been
determined and 7 separate lists representing each geographical region have been prepared. Then, main
and reserve participant lists were determined, with the prospective teachers selected by the draw
method from each of these lists. In this context, the study group consists of 30 prospective science

teachers, who are 3rd and 4th graders. 15 of the prospective teachers are female and 15 are male.
Data Collection Tools

In this study, qualitative data collection technique was used. In this context, opinion form was

used as a data collection tool.

While creating an opinion form, firstly, open-ended questions were written for the purpose. The
prepared opinion form was presented for suggestions of two academicians, who are experts in science
education, for content validity. In parallel with the suggestions and corrections from the experts, the
opinion form consisting of 6 open-ended questions was finalized. Opinion form was also read by a
prospective teacher who had features parallel to the study group and it was checked whether the
questions were understandable and whether they served the purpose. Opinion form focused on the
different teaching methods and techniques used in science teaching, and the opinions of teachers and
students on the characteristics that students should have in order to use various methods such as
inquiry-based learning, STEM, argumentation-based learning methods. In this context, the open-ended

opinion questions used in the study are as follows;
“What are the different learning methods and techniques used in science teaching?”
“Give brief information about different learning methods and techniques used in science teaching.”

“Have you ever designed or implemented a course in which different learning methods or techniques were

used in science teaching? Please explain.”

“Which teaching methods and techniques were related to your previous course design/planning or the

lecture you carried out regarding the science course?”
“What was the reason you chose this method in your previous science class?”

“Why do you think different teaching methods and techniques should be used in science teaching?”
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“Give information about how to use inquiry-based learning, arqumentation-based learning and STEM

methods in science education.”

“Are there any stage(s) that you have difficulty or think you will have difficulty in using different

teaching methods and techniques in science teaching? If yes, what are these stages?

“In your opinion, what are the characteristics that you (teacher) should have when using different

teaching methods and techniques in science teaching?”
Data Collection

In this study, the opinion form was applied to all prospective science teachers as pre-test and
post-test. In order to answer the paper, prospective teachers were given a period of 60 to 90 minutes

before and after the experimental practice.
Data Analysis

Content analysis and descriptive analysis were used in the analysis of the data collected in this
study. All of the data collected in the study were carefully examined by the researchers. Following this
review, the content analysis process was started. In this context, content analysis method was used in
the analysis of data collected from questions such as "Provide brief information about different learning

methods and techniques used in science teaching.", "Provide information about how to use inquiry-

based learning, argumentation-based learning and STEM methods in science education.”

Another data analysis method used in the study was descriptive analysis method. In this study,
descriptive analysis method was used to analyze the data collected from questions such as "What are
the different learning methods and techniques used in science education?”, "What teaching methods
and techniques did you do with the previous course design/planning or the lecture you did about
science?". In addition, in the analysis, the value range of "Not being able to explain scientifically

"

adequate (-) ", "Being able to explain scientifically partially adequate (+)", "Being able to explain

scientifically adequate (++)" was used.

Moreover, triangulation/variation method was used in order to determine the validity and
reliability of the data obtained from the study during the analysis process. In this context, some of the
data collected in the study (the same data set) was analyzed by two independent coders/researchers
who were unaware of each other. The codes they reached as a result of their analysis were compared
and the percentage of agreement between researchers was calculated. As a result of this calculation, it
was determined that the researchers reached the same codes in the same data set with a rate of 82%.

After calculation, the analysis of the remaining data was continued by a single researcher.
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Findings

As a result of the analysis of the data collected in this study, the following findings were
reached. Table 1 shows the percentage and frequency values of prospective science teachers' answers
from pre-test and post-test to the question "What are the different learning methods and techniques used in

science teaching?”.

When the findings in Table 1 regarding the answers given by the prospective science teachers
in the pre-test were examined, 65.69% of them emphasized teaching methods, 23.36% of them
emphasized teaching techniques and 10.95% of them emphasized teaching approaches and strategies;
In post-test, 84.18% of them emphasized teaching methods, 12.66% of them frequently, and 3.16% of
them often emphasized teaching approaches and strategies. It was understood that in pre-test, teachers
emphasized 11.68% cooperative learning, 8.76% argumentation-based learning, 8.76% project-based
learning and 8.03% learning through drama. However, it was determined that teachers’ emphasized
argumentation-based learning methods, 16.46% frequency, 13.29% STEM, and 12.03% inquiry-based
learning methods in the post-test, and prospective teacher discourses about these methods were higher

in the post-test compared to pre-test.

The question “Provide brief information about different learning methods and techniques used in science
education.”, which was directed to provide prospective science teachers with explanations regarding the
teaching methods and techniques mentioned in Table 1, was directed in the pre-test and post-test and
their responses were analyzed. As a result, it was understood that prospective teachers made no
explanation with 70% frequency in the pre-test regarding the methods and techniques mentioned in

Table 1, while with 60% frequency made a statement in the post-test.
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Table 1. Percentage and frequency values of prospective science teachers’ answers from pre-test and post-tests to

the question “"What are the different learning methods and techniques used in science teaching?”

Pre-test Pre-test Post-test Post-test
Total Total
Categories Codes
f % f % f % f %
Argu.mentatlon—based 1 8.76 2% 16.46
learning
STEM 7 5.11 21 13.29
Inquiry-based learning 7 5.11 19 12.03
Project based learning 12 8.76 12 7.59
Cooperative learning 16 11.68 11 6.96
"§ Problem based learning 6 4.38 11 6.96
< iction- -
P fmebe »
oD . . 90 65.69 133 84.18
g Simulation (Computer » 1.46 9 5.70
fé aided) ' '
& Drama 11 8.03 7 4.43
3E /5E / 7E Learning 3 2.19 5 3.16
Learning by experiment 4 2.92 2 1.27
Case study 1 0.73 1 0.63
Problem solving 4 290 ) )
method
Trip-observation 2 1.46 -
Concept cartoons 1 0.73 8 5.06
Brainstorming 4 2.92 3 1.90
Concept map 2 1.46 3 1.90
Mind map - - 2 1.27
Six hats 1 0.73 2 1.27
Structured grid 2 1.46 1 0.63
g ruchired gri 32 2336 20 1266
& Question answer 9 6.57 1 0.63
& Six thinking hats 5 3.65 - -
g Fishbone technique 4 292 - -
%D Descriptive branched » 146 i i
S tree
& Concept network 2 1.46 - -
Presentation 7 5.11 2 1.27
Approach  Discovery 6 4.38 2 1.27
and Multiple intelligence 1 073 15 1095 4 063 ° 3.16
strategles  \astery learning 1 0.73 i i
Total 137 100 137 100 158* 100 158* 100

*Since some of the prospective science teachers answered more than one category, the total number is higher than the number

of participants.

The findings reached as a result of examining the statements of prospective science teachers

who made explanation in the pre-test and post-test related to these teaching methods and techniques

(in Table 1) are given in Table 2.
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Table 2. Percentage and frequency values related to the pre and post-test responses of science prospective science teachers to the question “Provide brief information about the
different learning methods and techniques used in science education.”

@ Pre-test (n=9) Post-test (n=18) Total in statements
’g 3 - + ++ - + ++ Pre-test Post-test
0 g
[
S U f % £ % £ % £ % £ % £ % £ % £ %
Argumentation-based learning - - 2 8.70 - - - - 4 492 10 16.39
g STEM 1 435 2 8.70 - - - - 2 3.28 7 11.48
% Inquiry-based learning - - - - - - - - 5 8.20 8 13.12
&  Problem based learning - - 3 13.04 - - - - 3 49 - -
;:: Project based learning - - 4 1739 - - - - 1 1.64 - -
S Computer based - - 1 435 - - - - - - 4 492
© 19 8261 46 7541
< Case study - - - - - - - - - 1 1.64
-g Cooperative learning - - - - - - - - 1 1.64 - -
g Predict-Observe-Explain - - - - 1 435 - - - - - -
f-'; Experiment - - - - 1 435 - - - - - -
' Drama - - 3 13.04 - - - - - - - -
Trip-observation - - 1 4.35 - - - - - - - -
2 Concept map - - - - - - - - 5 8.20 - -
5 = Concept cartoon - - - - - - - - 5 8.20 - -
g %’ Brainstorming - - 1 4.35 - - - - 4 4.92 - - 4 17.39 15 24.59
%‘E 2 Question answer - - 1 4.35 1 435 - - - - 1 1.64
Six thinking hats - - 1 4.35 - - - - - - - -
The overall total 1 435 19 8261 3 13.04 - - 30 4918 31 50.82 23 100 61 100

- : Not being able to explain scientifically sufficient
+ ! Scientifically partially sufficient explaining
++ : Scientifically sufficient explaining
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When the findings of Table 2, which were reached as a result of the analysis of the expressions
of the prospective science teachers, were examined, it was determined that the argumentation-based
learning method and STEM explanations about 8.70% were included in the level of (+) to be able to
explain scientifically partially adequate. However, it was understood that no prospective teacher could
make a statement about the inquiry-based learning method in the pre-test. On the contrary, it was
determined that in pre-test, teachers emphasized 17.39% project-based learning and 13.04%problem-
based learning and drama-based explanation (+) level. Again, when the findings in Table 3 are analyzed
in terms of post-test, it was found that there was an improvement in prospective teachers' explanations
about argumentation based learning, inquiry based learning and STEM compared to pre-test. In this
context, it was determined that prospective science teachers made statements at the level of
“scientifically sufficient explanation (++)” with 16.39% frequency related to argumentation based

learning, 11.48% related to STEM, and 13.12% related to inquiry based learning.

In the study, “"Have you previously designed a course or practice using different learning methods or
techniques in science teaching?" question was asked to prospective teachers in the pre-test and post-test
and their answers were analyzed. As a result, 73.33% of pre-test answers of prospective teachers were
stated as “Yes.  have." Then, in the post-test, 76.67% of them said, “No. I have not. ". The reason for this
situation is thought to be due to the fact that the prospective teachers stated that they made a course
design or application in the pre-tests, but realized that this course design or application they made in
the post-tests was not actually an appropriate application. This shows that prospective teachers'

knowledge and awareness of the methods increased in the post-tests.

The percentage and frequency values of the prospective teachers' answers to the question of
"Which teaching methods and techniques did you do about the previous course design/planning or the lesson you

did about the science course?” were included in Table 3.
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Table 3. Percentage and frequency values regarding the pre-test and post-test responses of science information
prospective teachers to the question “Which teaching methods and techniques was used in science teaching before,
if you design or apply a course that uses different learning methods or techniques?”

. Codes Pre-test Post-test
Categori . Pre-test Post-test
os (methods and techniques total total
used) f % f % f % f %
5E/7E 2 4.76 8 20.00
Lecture 2 4.76 6 15.00
Drama 5 11.90 2 5.00
Computer aided 1 2.38 2 5.00
Problem based learning 1 2.38 2 5.00
Predict-Observe-Explain 2 4.76 1 2.50
Experiment 4 9.52 1 2.50 32 7619 24 60.00
g Argumentation-based 4 9.52 1 2.50
S Project based learning 4 9.52 1 2.50
qé Inquiry-based learning 2 4.76 - -
%D Trip-observation 1 2.38 - -
f‘é Case study 1 2.38 - -
& STEM 3 7.14 - -
Brainstorming 2 4.76 8 20.00
0 9 Question answer 2 4.76 4 10.00
£ -2 Station 6 1429 3 750 10 2381 16 40.00
§ @ Six-hat thinking _ . 1 250
=
The overall total 42* 100 40* 100 42* 100 40* 100

*Since some of the prospective science teachers who participated in the project and said a course design or practice say more
than one category, the total number is higher than the number of participants who said “yes”.

When the findings in Table 3 were examined, the prospective science teachers stated that they
carried out lesson design/planning or lectures related to drama with a frequency of 11.90%;
experimental learning, argumentation-based learning and project-based learning with a frequency of
9.52%; STEM with a frequency of 7.14%; 5E/7E, lecture, predict-observe-explain and inquiry-based
learning with a frequency of 4.76% in the pre-test. However, when the post-test answers were examined,
it was determined that none of the prospective science teachers mentioned the inquiry-based learning
and STEM methods they expressed in the pre-test. Moreover, it was understood that there was a
decrease in the post-test in methods such as argumentation-based learning (post-test 2.50% frequency),
guess-eye-explain (post-test 2.50% frequency), learning-by-experimental (post-test 2.50% frequency)

that the prospective science teachers mentioned in the pre-test.

Percentage and frequency values regarding the answers given in the pre-test and post-test to
the question “What was the reason you preferred this method in the previous science lesson?” which is the

continuation of the statements of the prospective science teachers in Table 3, were given in Table 4.
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Table 4. Percentage and frequency values related to the science and prospective teachers’ answers in the pre-test
and post-test to the question “What was the reason you preferred this method in the previous science lesson?”

I chose the method. Because.... Pre-test Post-test
f % f %

I preferred lecture method. Because;
I did not know enough about any other method other than

- - 3 7.50
lecture.
It makes it easier to explain abstract concepts with this method. 1 5.88 2 5.00
The students had no knowledge of the subject. 1 5.88 - -
I preferred the 5E / 7E method. Because;
I did not know enough about any other method other than 5E. - - 5 12.50
It provides permanent learning. 1 5.88 4 10.00
It allows students to discover information. - - 4 10.00
His students are motivated to lecture. - - 1 2.50
It allows students to remember their old knowledge. - - 1 2.50
It improves students' scientific process skills. - - 1 2.50
Information from different disciplines can be combined and i ) 1 2.50
transferred to daily life.
I preferred the drama method. Because;
I did not know enough about any other method other than

- - 4 10.00
drama.
It makes the lesson fun. 4 2353 2 5.00
It allows me to better evaluate students' learning. - - 1 2.50
It provides permanent learning. 5 2941 - -
I preferred the argumentation method. Because;
It provides permanent learning. 1 5.88 - -
I preferred the STEM method. Because;
The program wants us to apply STEM. 2 11.76 - -
Information from different disciplines can be combined and

o 2 11.76 - -

transferred to daily life.
Not stating the reason of preference - - 11 27.5
Total 17 100 40* 100

*Since some of the prospective science teachers who participated in the project and said a course design or practice say more
than one category, the total number is higher than the number of prospective teachers who said “Yes”.

When the findings in Table 4 were examined, it was understood that the prospective teachers
presented “it is easier to explain abstract concepts with this method” and “the students had no knowledge of the
topic being discussed” with a frequency of 5.88% regarding the lecture method; "provides permanent
learning" with a frequency of 5.88% regarding the 5E/7E and argumentation-based learning methods;
"the program wants us to practice STEM" and “knowledge from different disciplines can be combined
and transferred to daily life” with a frequency of 5.88% regarding the STEM as a reason in the pre-test
answers. At the same time, when their post-test answers were examined, it was seen that none of the
prospective teachers provided a justification for inquiry-based learning, argumentation-based learning

and STEM. In fact, it can be said that this result is not surprising. Because responses of prospective
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teachers to the question “Have you designed or applied a course using different learning methods or techniques
in science teaching before?” showed that 76.76% of them said “no, I did not”. For this reason, it can be
thought that the findings in Table 4 support the statement of “no” by the pre-service teachers and it can
be thought that the reason for this were theoretical and application based trainings conducted with

prospective teachers throughout the project process.

Percentage and frequency values of the prospective science teachers' answers to the question
"Why do you think different teaching methods and techniques should be used in science teaching?” were given
in Table 5.
Table 5. Percentage and frequency values related to the pre and post-test responses of science information

prospective teachers to the question "Why do you think different teaching methods and techniques should be used
in science teaching?”

Codes Pre-test Post-test

f % f %
The nature of science teaching (different subjects) - - 8 19.51
Individual difference of students 10 25.00 7 17.07
Education suitable for the needs of the age - - 6 14.63
To develop skills in students - - 5 12.20
Science is related to daily life 5 12.50 3 7.32
To reduce misconceptions - - 3 7.32
To make the lesson enjoyable 2 5.00 3 7.32
For meaningful and permanent learning 6 15.00 2 4.88
To engage students 2 5.00 2 4.88
For students to associate knowledge with daily life - - 2 4.88
It is not possible to teach every subject in the same way 7 17.50 - -
Using the same techniques bores students 3 7.50 - .
To not only give students theoretical knowledge 2 5.00 - -
Keeping the teacher up to date 1 2.50 - -
Choosing methods suitable for the nature of the subject 1 2.50 - .
Impossible to provide different skills to the student with a single 1 250 ) )
method
Total 40* 100 41* 100

*Since some of the project participant prospective science teachers presented more than one reason, the total number is higher
than the number of prospective teachers.

When the findings in Table 5 were examined, the prospective science teachers presented reasons
such as the individual differences of students with a frequency of 25.00%, the inability to explain every
subject in the same way with a frequency of 17.50%, the fact that it is related to daily life with a frequency
of 12.50%, to ensure meaningful and permanent learning with a frequency of 15.00% in the pre-test
answers. However, when the post-test answers were examined, it was determined that the prospective
science teachers presented new reasons for including different teaching methods and techniques in
science lessons. Moreover, it was determined that prospective teachers presented different reasons such
as the nature of science education (different subjects) with a frequency of 19.51%, the individual
difference of students with a frequency of 17.07%, an education suitable for the needs of the age with a

frequency of 14.63% and the ability to develop skills in students with a frequency of 12.20%. It is thought
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that the reason why prospective teachers presented these reasons in the post-test developed in parallel

with information such as the history and application of modern teaching methods in science education.

The pre-test and post-test questions were asked to the prospective teachers, “ Provide information
on how to use inquiry based learning, argumentation based learning, and STEM methods in science education”.
As a result, prospective teachers did not express any opinion about how to use these methods in 73.33%
of pre-test answers and 56.67% of post-test answers. However, compared to the pre-test answers, 43.33%
of prospective teachers were found to be able to express their opinions about how inquiry based
learning, argumentation based learning and STEM methods can be used in science class. In the study,
detailed data of the teachers who gave any explanation to the question “Provide information on how to
use inquiry based learning, argumentation based learning, and STEM methods in science education”

were given in Table 6.
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Table 6. Percentage and frequency values of prospective science teachers regarding their answers in the pre and post-tests to the question “Provide information about inquiry-
based learning, arqumentation-based learning and how to use STEM methods in science education”

Pre-test Post-test
Cate Pre-test total Post-test total
sory Codes
- * i £ % - * i £ %
f % f % f % f % f % f %
Inquiry-based learning 2 6.25 4 1250 2 6.25 1 149 3 4.48 7 10.45
To be able to
define STEM 1 3.13 2 625 2 6.25 21 65.63 - - 7 1045 6 896 37 5522
Argumentation-based learning 1 3.13 6 1875 1 313 - - 6 896 7 1045
To explain the Inquiry-based learning 1 3.13 1 3.13 - - - - 1 1.49 2 299
application of STEM - - 3 938 1 3.13 11 3438 - - 3 448 6 8.96 21 31.34
the method Argumentation-based learning 1 3.13 3 938 1 3.13 - - 2 299 7 1045
. Inquiry-based learning - - - - - - 1 149 - - 1 149
gifjeclt;"ement STEM - - - .- - 1 149 - - 1 149 9 1343
P Argumentation-based learning - - - - - - 1 149 - - 4 597
Total 6 1875 19 5938 7 21.88 32* 100 4 597 22 3284 41 61.19 67 100

- :Not being able to explain scientifically sufficient

+  : Scientifically partially sufficient explaining

++ : Scientifically sufficient explaining

* Since some of the project participant prospective science teachers explain more than one method-technique, the total number is higher than the number of prospective
teachers.
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When the findings in Table 6 were examined, prospective science teachers have made
explanations about being able to define the methods in question with a frequency of 65.63% and to
explain the application of the method with a frequency of 34.38% in the pre-test answers. About 55.22%
being able to define the method in question, 31.34% being able to explain the application of the method
frequently and 13.43% being able to develop effectively. Moreover, prospective teachers' explanations
on argumentation based learning, inquiry based learning and STEM were examined in detail and the
following results were reached. According to this,in the category of being able to define the
aforementioned methods, pre-test answers can explain scientifically adequately about inquiry-
questioning with 6.25%, STEM with 6.25% and argumentation-based learning with 3.13%; In the post-
test answers, they were able to explain scientifically enough about inquiry-questioning with 10.45%,
argumentation methods with 10.45% and STEM with a frequency of 8.96%. Regarding the category of
being able to explain the application of the aforementioned methods, pre-test answers were found to be
able to provide scientifically sufficient explanations about STEM with a frequency of 3.13% and the
argumentation-based learning method with a frequency of 3.13%, while it was understood that they
could make a partially sufficient explanation regarding the inquiry-based learning method with a
frequency of 3.13%. In the post-test answers, regarding the category of being able to explain the
application of the methods prospective science teachers were able to explain scientifically adequately
with a frequency of 10.45% about the argumentation-based learning method, with a frequency of 8.96%
about STEM and with a frequency of 2.99% about the inquiry-based learning method. Moreover, while
the prospective science teachers could not make any explanation regarding the activity development
category of the methods in question in the pre-test; in the post-test, it was determined that they were
able to explain scientifically enough about the argumentation-based learning method with a frequency
of 5.97%, with a frequency of 1.49% about inquiry-based learning, and with a frequency of 1.49% about
STEM methods.

The question “Are there any stages in science education that you have difficulty or think you will have
difficulty while using different teaching methods and techniques? If yes, what are these stages?” was asked to
prospective science teachers in the pre-test and post-test and their answers were analyzed. As a result,
in pre-test 60.00% of teachers say, "No, there is no stage where I have difficulty / will have difficulty."
Then, in the post-test, 86.67% of them said, “Yes, there is a stage where I have difficulty.” Moreover, the
answers to the question posed in order to determine in which stages the prospective teachers had
difficulties while using different teaching methods and techniques in science lesson were analyzed in

depth. The findings obtained were given in Table 7.
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Table 7. Percentage and frequency values related to the pre and post-test responses of science information prospective teachers to the question ”Are there any stages in science
education that you have difficulty or think you will have difficulty while using different teaching methods and techniques? If yes, what are these stages?”

Categories Codes Pre-test Pre-test total Post-test Post-test total
8 f % £ % f % f %
I can find it difficult to encourage students to
8 participate in the lesson and to provide effective 4 26.67 14 15.38
% guidance.
9 I can find it difficult t‘o mfill’ltaln class management 26.67 10 10.99
g (class order and domination).
TE i/[rl‘:iz fizd ;t r;dlieffic:ult to use lesson time effectively/ 20.00 8 53.33
e L e of knowled . 12 80.00 46 50.55
2 may have a lack of knowledge regarding the 1 6.67 8 53.33
3 subject of science.
—
o I may have difficulty in transferring / reflecting
o0 / - - 3 3.30
,E my knowledge of science to students.
< I'may not be able to establish a relationship
= between the subject of science to be taught and - - 3 3.30
daily life.
% I may not be able to determi_ne the appropriate 5 13.33 1 13.19
2 learning methods and techniques.
°é I'may have :a lack of experience in. the e.lpplicati.on 1 6.67 1 13.19
%0 of the teaching method and technique in question.
% I may have difficulty in preparing the teaching i i 9 9.89
5] § activity. '
5 g I'may have difficulty integrating technology into 5 5.49
£ 5 the course. 3 20.00 ’ 45 49.45
<
g = I may have difficulty in getting enough
DI , . , , - - 3 3.30
£ 8 information about learning technologies.
.g I may not be able to organize the learning
5 environment in accordance with the teaching - - 3 3.30
g method.
g I'may find it difficult to make appropriate
O . - - 1 1.10
measurement and evaluation
Total 15* 100 15 100 91* 100 91* 100

* Since some of the project participant prospective science teachers made more than one explanation, the total number is higher than the number of prospective teachers.
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When the findings in Table 7 were examined, it is understood that the pre-test answers of the
prospective teachers stated that they would have difficulties in terms of teacher professional
qualifications with a frequency of 80.00% and in terms of teacher teaching methods and techniques with
a frequency of 20.00%. However, in the post-test, it was found that 50.55% frequently referred to their
teacher professional competencies and 49.45% frequently referred to their teaching proficiency in
teaching methods and techniques. While the prospective teachers mentioned more limited difficulties
in the pre-test related to the teaching methods and techniques used in science lessons, it can be said that
these difficulties varied and the percentage increased in the post-test answers. In this context, in the pre-
test, prospective teachers related to the category of teaching professional competencies stated that "l
may have difficulty in encouraging students to participate in the course and providing effective
guidance." and 26.67% frequently “I may have difficulty in maintaining classroom management
(classroom order and dominance).” while expressing. In the post-test, it was understood that the rate of
these two codes decreased to 15.38% and 10.99%, respectively. However, two new codes have been
added to the category of teaching professional qualifications and the pre-service teachers said with a
frequency of 3.30% "I may have difficulties in conveying/reflecting my knowledge of science to
students." and 3.30% frequently “I may not be able to establish a relationship between the science subject
to be taught and daily life.” stated that they will have difficulties in the stages. In the category of
competence, in terms of teaching methods and techniques, teachers expressed difficulties in the pre-test
answers by saying “I cannot determine the appropriate learning methods and techniques” with a
frequency of 13.33% and “I may have a lack of experience in the application of the said teaching methods
and techniques” with a frequency of 6.67%. However, when we look at the post-test answers, it was
found that prospective teachers express the difficulties they might experience in applying the
argumentation based learning, inquiry based learning, and STEM methods in the classroom.
Accordingly, five new codes have been added to the competence category in terms of teaching methods
and techniques. In parallel with this, in the category of proficiency of prospective teachers in terms of
teaching methods and techniques, 13.19% of the post-test answers often say, “I may not be able to
determine the appropriate learning methods and techniques” and 13.19% of the answers say “I may
have a lack of experience in the application of the teaching methods and techniques in question”. It was
understood that they stated that they could have difficulties such as “I can have difficulty in preparing
the teaching activity”, 5.49% frequently “I can have difficulty in integrating the technology into the

lesson”.

Percentage and frequency values of the pre-test and post-test to responses of the prospective
teachers to the question of "What do you think the teacher should have when using different teaching methods

and techniques in science teaching" were given in Table 8.
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Table 8. Percentage and frequency values related to the pre and post-test responses of the prospective teachers to the question "What do you think the teacher should have when
using different teaching methods and techniques in science teaching?"”

Categories Codes Pre-test Pre-test total Post-test Post-test total
8 f % f % f % f %
Individuals are eager to question 8 12.90 10 8.00
5 The teacher likes his profession 7 11.29 8 6.40
= 3 ., Have critical thinking and problem-solving skills 2 3.23 7 5.60
g8 5 s . :
§t 2 To have de.veloped sc1ent1f?c reasoning skills 2 3.23 25 1032 4 3.20 1 25.60
5 S g Be productive and responsible (research pre-test) 3 4.84 2 1.60
&~ = - Must have universal moral and national cultural
< - - 1 0.80
© values
Should be patient 3 4.84 - -
Know the 11.r1struct10nal technologies and use 4 6.45 18 14.40
them effectively.
2 Master science subjects (field knowledge) 4 6.45 15 12.00
v . . .
é Have effective guidance skills 8 12.90 12 9.60
f; Knon and apply different teaching methods and 4 6.45 1 9.60
- techniques
é Have t}.w-z ability of communication and » 303 1 9.60
|5 operability
& Follow and know current teaching methods and 37 59.68 93 7440
5 . 6 9.68 9 7.20
< techniques
o
Té To.be able to do th.e me.thod / tec.hnique Ir}atching 3 484 9 790
kS suitable for a certain science subject effectively
2] .
3 The teacher should know his students at a good 3 484 5 4,00
o level
a To be able to make effective measurement and 1 0.80
evaluation '
Classroom management skills 3 4.84 - -
Total 62* 100 62* 100 125% 100 125% 100

*Since some of the prospective science teachers made more than one explanation, the total number is more than the number of prospective teachers.
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When the findings in Table 8 were examined, the pre-test answers of the prospective teachers
emphasized the personal characteristics of the teachers with a frequency of 40.32% and their
professional characteristics with a frequency of 59.68%. However, in the post-test, it was determined
that teachers touched about personal characteristics of them 25.60% and 74.40% frequently. In the
category of personal characteristics of teachers, pre-test teachers determined that teachers express
characteristics such as “being individuals who are eager to question” with a frequency of 12.90% and
“love teachers' profession” with a frequency of 11.29%. However, in the post-test, in the category of
personal characteristics of teachers, 8.00% of teachers "being enthusiastic individuals to question”, 6.40%
of teachers “love teachers’ profession”, 5.60% of teachers “have critical thinking and problem solving
skills” and 3.20% of teachers "Scientific reasoning they stated that they should have such skills as
“improved skills”. In the professional qualifications category of teachers, it was understood that in pre-
test, teachers emphasized their characteristics such as “90.90% of teachers should have effective
guidance skills” and “9.68% of them should follow and know current teaching methods and
techniques”. However, considering post-test answers in the category of professional qualifications of
teachers, prospective teachers should know “instructional technologies and use them effectively”,
14.00% often “must be able to master science subjects (field knowledge)”, 9.60% often “have effective
guidance skills” It was determined that they express teacher characteristics such as “Should know and
apply different teaching methods and techniques” and “Should have the ability to communicate and

workable”.
Results and Discussion

When the findings of the research were taken into consideration, before the trainings given to
the prospective science teachers (pre-tests), such as cooperative learning, project-based learning, drama,
argumentation-based learning, predict-observe-explain, 3E / 5E / 7E It was understood that they
emphasized methods such as argumentation-based learning, STEM, and inquiry-based learning
methods after training (post-test). It has been determined that teachers confused teaching methods and
techniques with teaching strategies (lecture, discovery, mastery learning etc.) in some pre-test and post-
test answers. In this context, when the studies in the literature were examined, it can be said that the
findings obtained from this research are in line with the literature (Bayram, 2015; Capps, Crowford and
Epstein, 2010; Kaya and Boyiik, 2011; Namdar and Tuskan, 2018; Yoon, Joung and Kim, 2012). For
example, Namdar and Tuskan (2018), aimed to determine the views of science teachers throughout the
country that teachers usually use methods such as drama, lectures, experiments, exercises and also use
open session, debate, and discussion techniques. In the same study, it was stated that very few of the
teachers included an argumentation-based learning method in their classrooms, but they did not

perform it in a healthy way.
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In this research, prospective teachers were asked to make explanations about the teaching
methods and techniques used in science education. At this point, while prospective teachers generally
have no statements in the pre-test, it was understood that the majority of the prospective teachers made
a statement in the post-test responses. Moreover, when the responses of prospective teachers in the pre-
test were examined, it was found that they could explain the argumentation-based learning and STEM
scientifically enough, while they did not make any explanation about the inquiry-based learning
method. In the post-test, it was understood that prospective teachers could explain the methods such as
argumentation-based learning, STEM, and inquiry-based learning scientifically. In this context, when
examining the studies in the literature, McNeill and Knight (2013) stated that teachers have insufficient
information about new methods in science education. Similarly, Aydeniz and Ozdilek (2016) found that
prospective teachers did not have an advanced understanding of the difference between argumentation,
the purpose of argumentation, the components of argumentation, and the difference between
argumentation and explanation in their studies where prospective science teachers' understanding of
argumentation was examined. Ecevit and Kaptan (2019), on the other hand, stated that prospective
teachers developed their experimental design skills, created awareness for teaching scientific process
skills, created a change in awareness and open awareness in experimental designs. However, Apaydin
and Kandemir (2018) stated that the teachers' level of knowledge about the argumentation method of
the classroom teachers stated that they never heard about the argumentation-based learning method or
that they did not know about it. In this context, it can be said that the findings obtained from this study
are not surprising. Because prospective science teachers receive training about argumentation-based
learning, inquiry-based learning, and STEM methods during the prospective, university education
process, but these trainings are mostly theoretically focused due to lesson subject intensity and time
constraints (Ormanc et al., 2020). Therefore, while the prospective teachers” knowledge about these
methods was insufficient before the project, it can be said that their knowledge and awareness on this
issue increased thanks to the trainings supported by the theoretical and practical support offered to
them during the project process. At this point, prospective trainings, or workshops, where longer-term
and theoretical-applied trainings that support contemporary approaches in science education were

discussed, can be suggested to prospective teachers.

At the same time, when the prospective teachers examined their opinions about whether they
designed or applied a course using different learning methods or techniques in science teaching prior
to this project (study), it was determined that it decreased while expressing more views in the pre-test
regarding “Yes, I did.” In this context, prospective teachers who said “Yes, I did.” emphasized that
when they were asked which teaching method, they considered in these lessons, they planned a lesson
in pre-tests regarding drama, experimental learning, argumentation-based learning, project-based
learning and STEM methods. In fact, it can be said that this result is not surprising. Because when asked

in the pre-test about why they chose that method while designing or applying science lesson, they
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answered “It is easier to explain abstract concepts with this method.”, “Students had no knowledge
about the subject being taught.”, “It provides permanent learning.”, “Making the lesson fun.” and"The
program asks us to apply STEM”. Similarly, when in pre-test teachers were asked the same questions
again, very few of the prospective teachers stated that "Yes, I did a lesson design or application and in
this lesson I considered 5E / 7E, direct expression, drama, computer aided and problem-based learning
methods". However, it was understood that prospective teachers who said “Yes, I did” did not give any
explanation regarding argumentation-based learning, inquiry-based learning, and STEM methods. This
can be considered remarkable. In this context, considering the answers of prospective teachers in the
post-test, it reveals the reason for the difference between the pre-test and post-test answers. It was
understood that the prospective teachers stated that they did not perform a planned study in the lessons
they had done before and that they preferred the methods they know best (as if I did not know enough
about any other method other than plain narration) as they did not have enough information about the
methods used in science education. It can be thought that the reason for this is the theoretical and
practical training that was carried out with prospective teachers throughout the project process. Because
it is possible to say that the prospective teachers' awareness about this method increased with the
trainings they received during the project and this caused a change in their thoughts. In this context,
when the related literature is analyzed, some studies that indicate that teachers need in-service training
in terms of field and methodology in terms of science teaching have been found (Basak, 2016; Driver,
Newton and Osborne, 2000; Erduran and Jimenez-Aleixandre, 2007; Kii¢iikmert-Ertekin, 2010; Noh,
Cha, Kang and Scharmann, 2004; Ogan-Bekiroglu, 2007a; 2007b; Osman, Halim and Meerah, 2006). For
example, Kiiciikmert Ertekin (2010), who aimed to determine the needs of different science teachers
who work at the grade levels from the fourth grade to the eighth grade in terms of field knowledge and
methodology, found that teachers needed more in-service training in methodology, especially when
teaching 7th and 8th grade level subjects. In another example, in the study where Apaydin and
Kandemir (2018) examined the level of knowledge of the class teachers about the argumentation
method, the teachers stated that they were given an applied training for the first time and that they did
not undergo an in-service training related to the argumentation-based learning method. Even this result
shows that teachers do not provide sufficient mentoring services to prospective teachers who are in
their responsibilities during the teaching practice. This situation may lead us to think that prospective
teachers go to the classroom learning process without making enough preliminary preparation and that
they do not get enough feedback from their mentors. In this context, it can be said that the findings
obtained from this project are in line with the literature. Moreover, Sampson and Blanchard (2012) and
Osborne (2010) emphasized that teachers do not have enough knowledge and skills, namely
pedagogical experience, about contemporary learning methods. Newton, Driver and Osborne (1999),
McNeill and Knight (2013) and Higde and Aktamis (2017) stated that as a result of their studies, teachers

and prospective teachers had difficulties in planning ahead of lessons, allocating appropriate time,
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revealing preliminary information, and integrating instructional technologies into the classroom
environment in relation to innovative science methods such as argumentation. It can be said that the
deficiencies/ difficulties at this point can be improved through long-term in-service or prospective
trainings to be offered to teachers and prospective teachers. In this context, Erduran, Arda¢ and Giizel
(2006) stated that prospective teachers' participation in argumentation processes had positive effects on
their pedagogical field knowledge. Moreover, Tezel and Yaman (2017) stated that studies should be
carried out in cooperation with the faculty of engineering and science in order to increase the STEM
skills of prospective teachers, and projects should be developed, and in-service training modules should
be created. Akgiindiiz et al. (2015) emphasized that these needs of teachers and prospective teachers
can be met with theoretical and practical trainings to be given to them both in education faculties and
in-service training programs. In this context, it can be stated that prospective teachers should be
provided with sufficient and effective learning experiences to develop pedagogical knowledge in order
to be able to apply methods such as argumentation, inquiry and STEM in their class when they become

teachers in the future.

Within the scope of the study, the opinions of prospective teachers about inquiry-based
learning, argumentation-based learning and how to use STEM methods in science education have been
tried to be determined. In this context, prospective teachers did not express any opinion about how to
use these methods in pre-tests and post-tests. However, compared to the pre-tests, it was found that
prospective teachers were able to express their opinions about how inquiry-based learning,
argumentation-based learning, and how STEM methods can be used in science. In parallel, it was
determined that the prospective teachers who made the explanation also expressed their opinions in
the ability to define and apply these methods in the pre-tests, and in addition to all these, in developing
post-test activities. At this point, when the explanations of prospective teachers were examined in detail,
it was understood that they could make a sufficient scientific explanation in the pre-tests related to these
methods, while they could make a sufficient explanation in the post-tests. This can make us think that
one week of theoretical and practical training given to prospective teachers within the scope of this
project is effective in developing their pedagogical content knowledge about these methods. In this
context, when the relevant literature is analyzed, some studies have been found on the application-
based trainings (classroom practice, micro teaching etc.) that can be given to prospective teachers
improve their knowledge and skills regarding methods such as argumentation-based learning, inquiry-
based learning and STEM (Brown, 2009; Knight -Bardsley and McNeill, 2016; Sampson and Blanchard,
2012; Simon et al., 2006; Stinson, Harkness, Meyer and Stallworth, 2009; Tarkin-Celikkiran and Aydin-
Gilinbatar, 2017; Unal—(;oban et al.,, 2016). In these studies, it is emphasized that the most important
deficiency in front of the prospective teachers 'and teachers' knowledge about the methods emerging
due to the developing technology and knowledge is the topics such as pedagogical content knowledge,

preparation of teaching materials, and development of activities. Teo and Ke (2014) stated that the
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teacher education that the prospective teachers learned during their undergraduate education period
remained in theory and this should definitely be supported with applied education. Tarkin-Celikkiran
and Aydin-Giinbatar (2017) stated that prospective teachers should be supported in terms of
competence in the use of activities related to STEM, while firstly enriching the field knowledge in their
own fields and then in other fields. Koyunlu, Unlii and Dere (2019) investigated STEM awareness of
pre-school prospective teachers, that their prospective teachers' STEM education increased their STEM
awareness; In order to increase these awareness of prospective teachers, it has been found that it is
beneficial to organize trainings and science camps that will improve their STEM awareness. Researches
conducted by Karakaya, Unal, Cimen and Yilmaz (2018) and Knowles et al. (2018) also support the
findings of Koyunlu-Unlii and Dere (2019). In this context, in order to increase the knowledge of
prospective teachers about the science teaching methods in question, it may be recommended to give
them trainings for the teaching profession where practices and theory are intertwined such as field trips,

laboratory practices, workshops, science camps.

To prospective science teachers, “Are there any stage (s) in science education that you have
difficulty or think you will have difficulty while using different teaching methods and techniques? If
yes, what are these stages?” was asked in the pre-test and post-test, and their answers were analyzed.
As a result, it was understood that prospective teachers said “No, there is no stage where I had
difficulty” in the pre-test and “Yes, there is a stage where I have difficulty” in the post-test. Moreover,
the answers to the question posed in order to determine what stages the prospective teachers had
difficulties or difficulties while using different teaching methods and techniques in science lesson were
analyzed in depth. It was understood that the prospective s of science teachers who participated in the
project stated that they would have a difficulty in their responses to the question “Are there any
stages(s) that you have difficulty in using different teaching methods and techniques in science teaching,
if any, which are these stages”. However, while prospective s for teachers talk about more limited
difficulties related to the teaching methods and techniques used in science courses in the pre-test, it can
be said that these difficulties varied and the percentage rate increased in the post-test. In this context,
the prospective teachers stated that “I may have difficulty encouraging students to attend class and
provide effective guidance” and “I may have difficulty providing classroom management (class order
and dominance)” in the pre-test responses in the category of teaching professional qualifications, while
in the recent tests the ratio of these two codes fell to 15.38% and 10.99%, respectively. However, two
new codes have been added to the teacher professional qualifications category, and the prospective
teachers stated that they would have difficulty in the stages of "I can have difficulty in transferring my
knowledge of science to students" and "I may not be able to establish a relationship between the subject
of science to be taught and daily life". In the category of competencies in terms of teaching teaching
methods and techniques, prospective teachers expressed their difficulties in the pre-tests by saying “I

may not be able to determine the appropriate learning methods and techniques” and “I may have a lack
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of experience in the application of the said teaching methods and techniques”. However, when we look
at the post-test, it was found that the prospective teachers express the difficulties they might experience
in applying the argumentation-based learning, inquiry-based learning and STEM methods in the
classroom. Accordingly, five new codes have been added to the competence category in terms of
teaching teaching methods and techniques. In parallel, in the category of competencies of prospective
teachers in terms of teaching teaching methods and techniques, "I may not be able to determine the
learning methods and techniques appropriate for the subject" and "I may have difficulty in the
implementation of the teaching methods and techniques in question." It is understood that they can
experience difficulties such as "I may have difficulty in integrating." When the relevant literature is
analyzed, some studies highlighting the difficulties that prospective teachers and teachers may
encounter when using contemporary learning approaches in science teaching were encountered
(Aktamis and Atmaca, 2016; Bakirct and Kutlu, 2018; Kutluca and Aydin, 2016; McNeill and Knight,
2013; Namdar and Tuskan, 2018; Sampson and Blanchard, 2012; Zohar, 2008). For example, in their
study on learning based on argumentation, Namdar and Salih (2017) stated that prospective teachers
may have difficulties in the use of the method in the classroom environment in terms of lack of tools
and materials in the classroom environment, preparation of activity sheets, time and classroom
management, and adjustment of the student level. They expressed their symptoms. Inel, Evrekli and
Balim (2011) showed that the majority of prospective science teachers found themselves partially
sufficient for technology use. In their case study, Higde and Aktamis (2017) stated that prospective
teachers had difficulty in encouraging students to foresee advanced reasons, opposing arguments and
to reflect the argument process. Moreover, with the integration of technology into the science teaching
process, there is an increase in the number of studies aiming to increase the technological, pedagogical
and field knowledge of prospective teachers, and studies indicating that prospective teachers'
knowledge level about technology is insufficient (Canbazoglu-Bilici and Baran, 2015; Cataloglu and
Ateskan, 2014; Namdar and Shen, 2016; Ozer, Canbazoglu-Bilici and Karahan, 2015; Unal Coban et al.,
2016). At the same time, Ayvaci, Bakirct and Yildiz (2014) found that teachers need in-service training
to adapt their reflections in science and technology to the reflections of the changes in science and
technology in their research, in which they determined the opinions and expectations of science teachers
regarding in-service training practices. Cakir (2004), Metin (2010) and Senel (2008) stated that teachers
feel scientific knowledge deficiencies (field knowledge) due to the rapid change and change of
information and studies that should eliminate these deficiencies should be done. In fact, considering the
difficulties that prospective teachers and or teachers think about the argumentation-based learning,
inquiry-based learning and STEM methods in science education, they can be said to be due to the lack
of practical experience of this method. In other words, it can be thought that they are due to their
inexperience in preparing a lesson plan related to these methods, applying them in real classroom or

micro teaching learning environments and restructuring the process according to the feedback obtained
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from it. For this reason, more practical experiences can be provided to prospective teachers within the
scope of teaching practice lesson in determining and eliminating their deficiencies in this regard.
Moreover, additional lessons can be added to the undergraduate courses in science education,
particularly in contemporary learning methods in science education and the basic methods emphasized

in the secondary school science curriculum.
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