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Turkey will be able to compete with developed countries in the 21st century will be possible by
having individuals with knowledge and skills in STEM fields. It is important to determine the
opinions of pre-service teachers who will be responsible to train these individuals in the near
future. In this context, the this study is aim to determine metaphoric perceptions of pre- service
science teachers’ toward STEM education and its components. In this context, phenomenology
design, one of the qualitative research methods, was used in the study. The study group
consisted of 36 Turkish pre-service science teachers in the 4th grade of 20 universities in the 2018-
2019 academic year. The study group was formed through the maximum variation sampling
method, which is one of the purposive sampling methods. “Metaphor creation form”, developed
by researchers, was used as a data collection tool. The content analysis technique was used for
analysis of the obtained metaphors. In the study, pre-service teachers created metaphors about
the following concepts: “STEM education””, “STEM teaching””, “STEM students in the
classroom””, “STEM teachers””, “STEM training classroom environment””, “product presented
in STEM training””. The finding of the metaphors created by pre- service teachers revealed that
their knowledge and awareness about STEM education and its components are high and their
perception towards STEM is positive. In line with these results, pre-service teachers who will
start performing their jobs in the near future can be provided with the STEM education practices
to improve themselves before the service.
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21. yiizyilda gelismis iilkelerle rekabet edebilmek STEM alanlarinda bilgi ve beceriye sahip bireylerin
yetistirilmesiyle miimkiin olacaktir. Yakin zamanda bu bireyleri yetistirmeye baslayacak olan
O0gretmen adaylarinin STEM egitimine iliskin goriislerini belirlemek Onemlidir. Bu baglamda
¢alismanin amaci, fen bilimleri 6gretmen adaylarinin STEM egitimi ve bilesenlerine y6nelik metaforik
algilarin1 belirlemektir. Bu kapsamda arastirmada nitel arastirma yontemlerinden olgubilim deseni
kullanilmustir. Arastirmanin ¢alisma grubunu 2018- 2019 egitim- 6gretim yilinda 20 farkli tiniversitenin
4. simfinda 6grenim goren 36 fen bilimleri 6gretmen aday1 olusturmaktadir. Calisma grubu amagh
ornekleme yontemlerinden maksimum cesitlilik 6rneklemesi ile olusturulmustur. Veri toplama araci
olarak arastirmacilar tarafindan gelistirilen “metafor olusturma formu” kullanilmistir. Elde edilen
metaforlarin analizinde, igerik analizi teknigi kullanulmistir. Calismada 6gretmen adaylar1 “STEM
egitimi”, “STEM 6gretimi”, “STEM egitimi yapilan sinufta 6grenci”, “STEM 6gretmeni”, “STEM egitimi
yapilan simf ortami” ve “STEM egitiminde ortaya konan {iriin” kavramlarina iliskin metaforlar
olusturmuglardir. Ogretmen adaylarimin olusturduklari metaforlar gerekgeleriyle incelendiginde
STEM egitimi ve bilesenlerine iliskin bilgi ve farkindaliklarinin yiiksek oldugu ve STEM’e y&nelik
algillarinin olumlu oldugu goriilmektedir. Bu sonuglar dogrultusunda yakin zamanda meslege
baslayacak &gretmen adaylarmin STEM egitimi uygulamalariyla hizmet o6ncesinde kendilerini
gelistirmelerine imkan saglanabilir.
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Giris

21. yiizyilda bilim ve teknolojide yasanan hizli degisimler egitimi de etkilemekte ve egitimde
degisimi zorunlu kilmaktadir. Ulkeler, bu degisime ayak uydurabilmek, &grencileri gerek hayata
gerek gelecegin is diinyasmna hazirlamak amaciyla egitim sistemlerinde farkli yaklasimlara
yonelmektedirler. Bu yaklasimlardan birisi de STEM (Science, Technology, Engineering, Mathematics)
pedagojisidir. STEM egitimi, matematik ve fen derslerinin igerigini teknoloji/miithendislik
uygulamalariyla 6greten pedagojik yaklasimlarin bir uygulamasidir (Sanders, 2012). Matematige
yetenegi olan Ogrencilerin ihtiyaglarina hizmet ederek hem Ogrenmeyi hizlandirmak, hem de
derinlemesine 6grenmeyi saglamak amaciyla popiiler olan STEM egitimi, teknolojiye dayali kariyer
gelistirmede daha etkin Ogrenme yollar1 gelistirebilmeleri i¢in Ogrencilere, egitimcilere ve is
diinyasina bir koprii saglamaktadir (Gomez ve Albrecth, 2014; Meyrick, 2011). Genellikle matematik
ve fen disiplinlerine odaklanan, bunlarla birlikte miihendislik ve teknoloji alanlarini da igeren STEM
egitimi, okul Oncesinden doktora seviyesine kadar tiim smuf seviyelerinde uygulanan egitim

aktivitelerini icermektedir (Bybee, 2010; Gonzalez ve Kuenzi, 2012).

Disiplinler arasi is birligine dayanan, 6grencileri 21. yiizyil becerilerine sahip bireyler olarak
gelecegin is diinyasmma hazirlamayr amaglayan STEM egitimi, Tiirkiye’de son yillarda &nem
kazanmustir. Milli Egitim Bakanhgi (MEB, 2016) tarafindan yaymlanan STEM Egitimi Raporu’'nda;

STEM Egitimi Eylem Plani'nin su sekilde yiiriitiilmesi 6nerilmistir:
1- STEM egitimi merkezlerinin kurulmasi
2-  Bu merkezlerde {iniversitelerle igbirligi icerisinde STEM egitimi arastirmalarinin yapilmasi
3-  Ogretmenlerin STEM egitimi yaklagimini benimseyecek sekilde yetistirilmesi
4- Ogretim programlarinin STEM egitimini icerecek bigimde giincellenmesi

5-  Okullardaki STEM egitimi icin 6gretim ortamlarinin olusturulmasi ve ders materyallerinin

saglanmasi (s.31)

Ulkemizin gelismis iilkelerle rekabet edebilmesi, sorgulayan, problem ¢ozebilen, iireten STEM
alanlarinda gereken bilgi ve beceriye sahip bireyler yetistirilerek miimkiin olacaktir. Bunun i¢in de
Ogretim programlarinda ¢agin gerektirdigi yeniliklerin yapilmas: gerekmektedir. 2018 yilinda yapilan
degisikliklerle de STEM, oOgretim programlarinda da vurgulanmaya baglamistir. Ogretim
programlarinda yapilan degisiklikler ©nemli olmakla birlikte, bu programlar1 uygulayacak
ogretmenlerin STEM'e iligkin algilari, STEM'le ilgili bilgileri, egitimleri, yetkinlikleri de ¢ok dnemlidir.
Bu algilar1 belirlemede etkili olan araglardan biri de metaforlardir. Metaforlar, karmasik olgular

acgiklamak icin bir 6gretim teknigi olarak kullanilabilir (Ocak ve Giindtiz, 2006).

Metaforlar, iki nesne ya da kavrami baglayan dilsel bir arag, bir yasanti alanindan digerine

gecis ya da karsilastirma yapmak igin degisik fikir ya da kavramin baglantilandigi sembolik dil
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yapisidir (Palmquist, 2001). Insanlarin gevreyi, olaylari, nesneleri, hayati nasil gordiiklerini, farkl
benzetmeler kullanarak agiklamaya calistiklar1 bir aractir (Cerit, 2008). Metaforlar, ruhsal, agik
olmayan ya da kolayca anlagilamayan diisiinceleri tanimlamak igin kullanilir (Celikten, 2006).
Metaforlarin anlam degeri gercek anlam degerinden daha yogundur ve bireyde diisiinme derinligi
yaratir (Booth, 2003'ten aktaran Girmen, 2007). Metaforlar, soyut kavramlar ile bilinen somut seyler
arasinda iliski kurarlar (Saban, Kogbeker ve Saban, 2005). Yani bilinen durumlardan ya da
kavramlardan bilinmeyene bilgilerin transfer edilmesi siireci olarak da ifade edilebilir. Bu transfer
siirecinde durumlar1 algilama bi¢imimiz metaforlardan etkilenir. Bu nedenle, metaforlar var olan
durumlar1 ya da olaylar1 yeniden anlamlandirma ve yapilandirmada tesvik edici unsur olarak

kullanilabilir (Arslan ve Bayrakgi, 2006).

Literatiir incelendiginde 6gretmen adaylarinin STEM egitimine yonelik gortislerinin inceledigi
calismalar bulunmakla birlikte (Eroglu ve Bektas, 2016; Kirilmazkaya, 2017; Kizilay, 2016; Ugras ve
Geng, 2018; Tarkin Celikkiran ve Aydin Giinbatar, 2017; Timur ve inangh, 2018; Yildirim ve Tiirk,
2018), metaforlar aracilifiyla derinlemesine tespit etmeyi amaglayan calismalar azdir (Gomleksiz ve
Yavuz, 2018; Zengin ve Ugras, 2019). Ayrica, yapilan arastirmalarin tek bir iiniversitede 0grenim
goren belli bir grup 6gretmen adaylarinin goriisleri tizerine oldugu goriilmektedir. Bu ¢alismada ise
Tiirkiye'nin farkli bolgelerindeki egitim fakiiltelerinde 6grenim goérmekte olan son smif fen bilimleri
Ogretmen adaylarinin STEM egitimine yonelik metaforik algilarinin incelenmesi amaglanmistir. Yakin
zamanda Ogretmenlige adim atacak olan son sinif fen bilimleri 6gretmen adaylarinin, iilkemizde de
onemi kabul edilen STEM egitimi ve bilesenlerine iliskin algilarinin belirlenmesi 6nemlidir. Bu
bakimdan arastirma alan yazina, 6gretmen adaylarina ve Ogretmenlere katkida bulunabilir. Bu
arastirma kapsaminda, metaforlarin veri toplama araci olarak kullanilabilir olma 6zelliginden (Booth,
2003’ten akt. Girmen, 2007) yararlanularak, 20 farkli tiniversitenin egitim fakiiltelerinin son smiflarinda
Ogrenim goren fen bilimleri 6gretmen adaylarinin; STEM egitimi, STEM 6gretimi, STEM Ogretmeni,
STEM egitimi yapilan sinif ortami, STEM siniflarinda 6grenim goren 6grenciler ve STEM egitiminde
ortaya cikan triinlere iliskin algilar1 metaforlar araciligiyla ortaya cikarilmaya calisilmistir. Bu

baglamda, arastirmada su sorulara cevap aranmuistir:
Fen bilimleri 6gretmen adaylars,

1) “STEM egitimi” kavramimi hangi metaforlarla agiklamaktadir? Bu metaforlar hangi

kategorilerde toplanmaktadir?

2) “STEM Ogretimi” kavramini hangi metaforlarla agiklamaktadir? Bu metaforlar hangi

kategorilerde toplanmaktadir?

3) “STEM ogretimi yapilan sinifta 6grenci” kavramini hangi metaforlarla agiklamaktadir? Bu

metaforlar hangi kategorilerde toplanmaktadir?
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4) “STEM Ogretmeni” kavramini hangi metaforlarla acgiklamaktadir? Bu metaforlar hangi

kategorilerde toplanmaktadir?

5) “STEM egitimi yapilan sinuf ortami1” kavramini hangi metaforlarla agiklamaktadir? Bu

metaforlar hangi kategorilerde toplanmaktadir?

6) “STEM egitiminde ortaya konan iiriinler” kavramini hangi metaforlarla agiklamaktadir?

Bu metaforlar hangi kategorilerde toplanmaktadir?
Yontem
Arastirma Deseni

Arastirmada nitel arastirma yodntemlerinden olgubilim deseni kullanilmistir. Olgubilim,
olaylari, kavramlari, deneyimleri, durumlar1 incelemek ve agiklamak i¢in kullanilir (S6nmez ve
Alacapinar, 2014). Bu desen, bize tiimiiyle yabanci olmayan ancak tam anlamini kavrayamadigimiz
olgular1 arastirmak i¢in uygun bir arastirma zemini olusturmaktadir (Yildirim ve Simsek, 2013). Bu
anlamiyla arastirma siirecinde; ogretmen adaylarinin “STEM egitimi”, “STEM ogretimi”, “STEM
ogretmeni”, “STEM egitimi yapilan smif ortam1”, “STEM egitimi yapilan sinfta 6grenci” ve “STEM
egitiminde ortaya konan {iiriin” kavramlarii hangi metaforlardan hareketle agiklamaya calistiklar

betimlenmeye ¢alisiimistir.
Calisma Grubu

Arastirmanin ¢alisma grubunu 2018- 2019 egitim- Ogretim yilinda 20 farkhi tiniversitede
(Adiyaman Universitesi, Afyon Kocatepe Universitesi, Aksaray Universitesi, Alanya Alaaddin
Keykubat Universitesi, Bartin Universitesi, Bogazici Universitesi, Cumbhuriyet Universitesi, Cukurova
Universitesi, Dokuz Eyliil Universitesi, Eskisehir Osmangazi Universitesi, Hacettepe Universitesi,
Kastamonu Universitesi, Kiitahya Dumlupinar Universitesi, Kirikkale Universitesi, Mersin
Universitesi, Necmettin Erbakan Universitesi, Nevsehir Hac1 Bektas Veli Universitesi, Pamukkale
Universitesi, Tokat Gaziosmanpasa Universitesi, Yildiz Teknik Universitesi) 6grenim gérmekte olan
36 son smuf (4.smnuf) fen bilimleri 6gretmen aday1 olusturmaktadir. Arastirmada 6gretmen adaylarmin
4. smiftan secilme nedeni, 6gretmen adaylarinin tiim dersleri almis olmalar1 ve yakin zamanda
Ogretmenlige baslayacak olmalaridir. Bu baglamda calisma grubu amagh 6rnekleme yontemlerinden
maksimum ¢esitlilik Ornekleme kullanilarak olusturulmustur. Maksimum ¢esitlilik Ornekleme,
incelenen probleme iliskin kendi i¢inde benzesik farkli durumlarin belirlenmesiyle, ¢alismanin bu
durumlar tizerinde yapilmasidir (Biiytikoztiirk, Kili¢ Cakmak, Akgiin, Karadeniz ve Demirel, 2010).
Boylelikle Tiirkiye'nin farkli bolgelerinde 6gretmenlik egitimi alan son siuf fen bilgisi 6gretmen

adaylarinin STEM egitimine yonelik metaforik algilarinin belirlenmesi saglanmistir.
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Veri Toplama Araci ve Gelistirilmesi

Verilerin toplanmasi amaciyla, arastirmacilar tarafindan gelistirilen “metafor olusturma
formu” kullamlmustir. Nitel verilerin toplanmasi amaciyla 6gretmen adaylarinin olusturduklar: mecaz
ifadeler ve bu mecaz ifadelerin ne anlama geldigini ifade etmelerine imkan saglayacak sekilde
yapilandirilmistir. Formun gelistirilme siirecinde, STEM egitiminin uygulanmasi siirecindeki
bilesenler goz 6niinde bulundurularak hazirlanan, 10 ifadeden olusan taslak form bir smif egitimi
uzman1 ve bir STEM egitimi uzmanma gonderilerek uzman goriisii alinmistir. Gortisler
dogrultusunda benzer diisiinceleri sorgulayan ifadeler biitiinlestirilerek 6 ifadeye indirilen taslak
formun 6n denemesi 10 kisilik bir grup {izerinde yapilmistir. Gelen doniitler sonucunda, hem
uygulama siireci hem de formun acik, anlasilir ve kullanighlik boyutlari incelenerek forma son hali

verilmistir. Bu formda 6gretmen adaylarindan;

STEM egitimi .......cccccevueueucucunannne. gibidir, ¢inkil ......cccccovvviviviriiiiiiiine.

STEM Ogretimi........ccccuvurueuennns gibidir, ¢inkil ...

STEM o6gretimi yapilan sinifta 6grenci .................. gibidir, ¢linkil.......cccceeiiinnnnnn.
STEM ogretment ........cccccvcuennneee gibidir, CUNKI .covovvveiiiic e
STEM egitimi yapilan smif ortami ................... gibidir, ¢inkil.......cccccvriiiniininiccnne.
STEM egitiminde ortaya konan tirtinler ................. gibidir, ¢inkii.......ccccoeiiinnininiennee.

ciimlelerini tamamlamalar1 istenmistir. “Gibidir” ifadesi, olusturulan metaforun dayanagim
ortaya ¢ikarmak icin kullanilirken, ¢linkii ifadesi de olusturulan metaforlarin mantiksal dayanaklarim
ortaya cikarmak igin sorulmustur. Ogretmen adaylarimin verdikleri cevaplar, “dokiiman” olarak temel

veri kaynagi olarak kullanilmistir.
Verilerin Analizi ve Yorumlanmasi

Arastirmada Ogretmen adaylarmin ortaya koyduklari metaforlarin analiz edilmesi amaciyla
nitel veri analizlerinden igerik analizi tekniklerinden kategorisel analiz kullanilmistir. Ogretmen
adaylarinin gelistirdikleri metaforlarin analizi ve yorumlanmasinda su siiregler ise kosulmustur

(Bilgin, 2014; Yildirim ve $Simsek, 2013):

1- Kodlama ve Ayiklama Asamasi: Ogretmen adaylarinin iirettikleri metaforlar alfabetik siraya

gore gecici olarak listelenmistir. Herhangi bir metafor icermeyen bos birakilan kagitlar ayiklanmistir.

2- Ornek Metafor Imgesi Derleme Asamasi: Bu asamada Ogretmen adaylarimin iirettikleri
metaforlar, metaforun konusu, metaforun kaynagi, metaforun kaynagi ve konu arasindaki iliski
bakimindan incelenmis ve kaynak ve konu arasinda mantikl: iliski kurulamayan veriler analizden

cikarilmistir.
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3- Kategori Gelistirme Agsamasi: Bu asamada olusturulan kodlar bir araya getirilerek ortak
yonleri belirlenmistir. Bu sekilde arastirma bulgularnin temalar1 (kategoriler) ortaya ¢ikarilmistir.
Belirlenen kategoriler altindaki kodlar, iliskili olarak yorumlanmis ve c¢alismanin amac

dogrultusunda sonuglar ortaya konmustur.

4- Gegerlik ve Giivenirlik Saglama Asamasi: Arastirmacilar tarafindan belirlenen metaforlar,
kategoriler bagimsiz bir arastirmaci tarafindan da yeniden gruplandirilarak karsilastirma yapilmistir.
Bu siirecte Miles ve Huberman'in (1994) Gériis birligi ve goriis ayrii§r (Glivenirlik Formiilii= Gortis
Birligi / Goriis Birligi + Goriis Ayrilig1) giivenirlik formiilii kullamilmistir. Bu kapsamda belirlenen
metaforlarin kategoriler altia 0,89 gilivenirliginde dogru atandig1 belirlenmistir. Bu sonug elde edilen

verilerin yorumlanmasinda giivenilir sonuglar verecegini gostermektedir.
Arastirmanin Etik Izinleri

“Fen Bilimleri Ogretmen Adaylarinin STEM Egitimine Yonelik Metaforik Algilar1”bashkl
¢alismanin yazim siirecinde bilimsel, etik ve alinti kurallarina uyulmus; toplanan veriler {izerinde
herhangi bir tahrifat yapilmamuis, karsilagilacak tiim etik ihlallerde “Kirsehir Egitim Fakiiltesi Dergisi
Yayin Kurulunun” hicbir sorumlulugunun olmadig;, tiim sorumlulugun Sorumlu Yazara ait oldugu
ve bu ¢alismanin herhangi baska bir akademik yaymn ortamina degerlendirme icin gonderilmemis

oldugunu taahhiit ederim.
Bulgular

Calismaya katilan fen bilimleri 6gretmen adaylarmmin “STEM egitimi”, “STEM ogretimi”,
“STEM egitimi yapilan smifta 6grenci”, “STEM o6gretmeni”, “STEM egitimi yapilan sinuf ortami” ve
“STEM egitiminde ortaya konan iirtin” kavramlarma yonelik kullandiklari metaforlar ve bu

metaforlarin yer aldig: kategoriler (temalar) yer almaktadir.
STEM Egitimi

Ogretmen adaylarinin “STEM egitimi” kavramina yonelik gelistirdikleri metaforlar ve frekans

(f) degerleri Tablo 1’de sunulmustur.
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Tablo 1. Ogretmen adaylarinin “STEM Egitimi” kavramina yénelik sahip olduklart metaforlar

Metafor Kodu Metafor Ad1  Frekans (f) Metafor Kodu Metafor Ad1  Frekans (f)
1 Biiylidiiglimiiz mahalle 1 16 Hayat 1
2 Ormanda yol bulmak 1 17 Zincir 1
3 Yolda ilerleyen araba 1 18 Bilimin beyni 1
4 Girigsimci 1 19 Anne siitii 1
5 Davranis degisikligi 1 20 Yagmur 1
6 Gelisim evresi 1 21 Aritict 1
7 Anahtar 1 22 Robot 1
8 Beceri 1 23 Uzay 1
9 Ana kralice 1 24 Miihendislik 1
10 Fabrika 1 25 Resim 1
11 Cark 1 26 Dost 1
12 Kolye 1 27 Hayat 1
13 Bilgisayar kullanmak 1 28 Beyin 1
14 Nar 1 29 Mikro ¢ip 1
15 Toprak 1 30 Lunapark 1

Toplam 30

Ogretmen adaylarinin “STEM egitimi” kavramina iligkin verdikleri cevaplardan elde edilen
metaforlar incelendiginde toplam 30 gecerli metaforun olustugu tespit edilmistir. Bu metaforlar birer
kisi ile temsil edilmektedir. Bununla birlikte, 6 cevap herhangi bir metafor igermemesinden dolay1

analize dahil edilmemistir.

Elde edilen metaforlar anlam bakimindan kategorize edildiginde 8 iist kategori olusmustur.

Bu kategoriler ve ylizdelik dagilimlar: Sekil 1’de verilmistir.

%4 %4 %10

%7 W yol gésterici / rehber
\ ' megitici
017 Hicice gecmig/ biitiinlegtirici
‘ m kritik zaman
m farkl: fikirleri ortaya cikaran ve firetici
%24 /

®yasama dayali
%4

gelecek
eglenceli

Sekil 1. “STEM Egitimi” kavramina iliskin kategoriler ve yiizdelik dagilimlar:
Sekil 1’e gore dgretmen adaylarinin STEM egitimini sirasiyla i¢ ice gegmis/ biitiinlestirici (10),
farkl fikirleri ortaya cikaran ve iiretici (7),egitici (5),yol gosterici/ rehber (3), yasama dayali (2), kritik
zaman (1), gelecek (1) ve eglenceli (1) olarak tanimladiklar1 goriilmektedir. Tablo 2’de STEM egitimine

iliskin olusturulan metaforlarin kategoriler bazinda dagilimlar: verilmistir.



Acar, D., Ecevit, T. ve Biiyiiksahin, Y.

Tablo 2. Kategoriler bazinda “STEM Egitimi” kavramina iliskin metaforlarin dagilimlar:

Kategoriler

Metaforlar (Frekans)

I Ice Gegmis/ Biitiinlestirici

Farkh Fikirleri Ortaya Cikaran Ve

(1), Zincir (1), Bilimin Beyni (1), Nar (1), Toprak (1)

Beceri (1), Kralice Ar1 (1), Fabrika (1), Cark (1), Kolye (1), Hayat

Yagmur (1), Antiaa (1), Robot (1), Uzay (1), Miihendislik (1),

Girisimci (1), Davrans Degisikligi (1), Gelisim Evresi (1), Anahtar

Uretici Resim (1),

Beyin (1)
Egitici

@,

Bilgisayar Kullanmak (1)
Yol Gosterici/ Rehber

flerleyen Araba (1)
Yasama Dayali Dost (1), Hayat (1)
Kritik Zaman Anne Siitii (1)
Gelecek Mikro Cip (1)
Eglenceli Lunapark (1)

Biiylidiiglimiiz Mahalle (1), Ormanda Yol Bulmak (1), Yolda

Tablo 2."ye gore 6gretmen adaylarinin verdikleri cevaplardan bazilar1 asagida verilmistir:

Ormanda yol bulmak; ciinkii yolunu bulmak icin belli bash bilgileri bilmek ve uygulamak gerekir.

Fabrika; ¢iinkii fabrikaya getirilen malzemeler farkli makinelerde islenerek ortaya bir iiriin ¢ikar.

Cark; ciinkii i¢ icedir.

Resim; ciinkii aymi boyalardan farkli resimler cikar.

Anne siitii; ¢iinkii belli zaman siirecinde verilmesi gerekir.

STEM Ogretimi

Ogretmen adaylarinin “STEM egitimi” kavramina yonelik gelistirdikleri metaforlar ve frekans

(f) degerleri Tablo 3'te sunulmustur.

Tablo 3. Ogretmen adaylarimn “STEM Ogretimi” kavramina yonelik sahip olduklar: metaforlar

Metafor Metafor Ad1 Frekans Metafor Metafor Adi Frekans
Kodu () Kodu (f)
1 Yon gosteren oklar 1 13 Ince bir ipte 1
ylriimek
2 Yosunlu agaglar 1 14 Zincir ag1 1
3 Yonlendirmek 1 15 Kokteyl 1
4 Gelecege yatirim 1 16 Beyin 1
5 Dogada kesif 1 17 Tiirlti yemegi 1
6 Yagmur 1 18 Kitap 1
7 Jimnastik 1 19 Giines 1
8 Bebegin kat1 gidaya 1 20 Yeni bir esya 1
gecmesi
9 Cicek 1 21 Hayat 1
10 Isin 1 22 Insaat 1
11 Tohum ekmek 1 23 Zincir 1
12 Deniz
Toplam 23
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Ogretmen adaylarimin “STEM 6gretimi” kavramina iliskin verdikleri cevaplardan elde edilen
metaforlar incelendiginde toplam 23 gecerli metaforun olustugu tespit edilmigtir. Bu metaforlar birer
kisi ile temsil edilmektedir. Bununla birlikte verilen cevaplardan 13 tanesi herhangi bir metafor

icermediginden ayiklanmuis, veri analizine dahil edilmemistir.

Elde edilen metaforlar anlam bakimindan kategorize edildiginde 8 {ist kategori olusmustur.

Bu kategoriler ve yiizdelik dagilimlar: Sekil 2’de verilmistir.

m yol gosterici/ rehber
%4 %4 o3 N
%10 W egiticl
%04
m farkl fikirleri ortaya cikaran ve lretici

/ W siireg
‘%13 mic ice gecmis/ bitlinlestirid
eglenceli
%2 ! heyecan verici

%26 yasama dayal

Sekil 2. “STEM Ogretimi” kavramina iliskin kategoriler ve yiizdelik dagilimlari
Sekil 2 incelendiginde, 6gretmen adaylarinin STEM 6gretimini sirasiyla siireg (6), i¢ ice ge¢mis
biitiinlestirici (6),yol gosterici/ rehber (3), farkh fikirleri ortaya ¢ikaran ve {iretici (3), eglenceli (2),
heyecan verici (1), hayat (1) ve egitici (1) olarak tanimladiklar: goriilmektedir. Metaforlarin kategoriler

bazinda dagilimlari da Tablo 4’te verilmistir.

Tablo 4. Kategoriler bazinda “STEM Ogretimi” kavramina iliskin metaforlarin dagilimlar:

Kategoriler Metaforlar (f)
Stireg Jimnastik (1), Bebegin Kat1 Gidaya Geg¢mesi (1), Cigek (1), Isin
W, .
Ince Bir Ipte Yiiriimek (1), Insaat (1)
I¢ Ice Gegmis/ Biitiinlestirici Zincir Ag (1), Kokteyl (1), Beyin (1), Tiirlit Yemegi (1), Deniz
(1), Zincir (1)
Yol Gosterici/ Rehber Yon Gosteren Oklar (1), Yosunlu Agaglar (1), Yonlendirici (1)

Farkli Fikirleri Ortaya Cikaran Ve Dogada Kesif (1), Yagmur (1), Tohum Ekmek (1)
Uretici

Eglenceli Kitap (1), Giines (1)
Heyecan Verici Yeni Bir Esya (1)
Hayat Yasama Dayal1 (1)
Egitici Gelecege Yatirim (1)

Tablo 4’ gore, 6gretmen adaylariin verdikleri cevaplardan bazilar1 asagida verilmistir:
Kokteyl; ciinkii farkli meyve sulari ile giizel bir iiriin ortaya ¢ikar.
Beyin; ciinkii her sey birbiri ile baglantili ve birbirinden uzak degildir.
Hayat; ciinkii bilgi paylastikca cogalir ve hayattaki bircok probleme yénelik ¢oziim bulunabilir.

Dogada kesif yapmak; ciinkii 63renci yeni bilgiler kesfeder ve bu 63rendiklerini baska yerlerde kullanarak

¢Oziim iiretir.
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STEM Egitimi Yapilan Sinifta Ogrenci

C)gretmen adaylarinin  “STEM Egitimi Yapilan Sirufta Ogrenci” kavramima yonelik

gelistirdikleri metaforlar ve frekans (f) degerleri Tablo 5'te sunulmustur.

Tablo 5. Ogretmen adaylarinin “STEM Egitimi Yapilan Sufta Ogrenci” kavramina yonelik sahip olduklar:
metaforlar

Metafor Metafor Adi Frekans Metafor Metafor Adi Frekans
Kodu (f) Kodu (f)
1 Tomurcuk 1 13 Ac Tilki 1
2 Miihendis 2 14 Anahtar 1
3 Bilim Insaru 3 15 Einstein 1
4 Cirak 1 16 Hard Disk 1
5 Demlik 1 17 Diistinen Hindi 1
6 Isci 1 18 Etkin 1
7 Kalem 1 19 C)gretmen 2
8 An 3 20 Basrol Oyuncusu 1
9 Yol Bulmaya 1 21 Sincap 1
Calisan
10 Ates 1 22 Giines 1
11 Karinca 1 23 Bes dakika daha fazla 1
uyumak

12 Kapan 1

Toplam 29

Ogretmen adaylarinin “STEM egitimi yapilan siufta dgrenci” kavramina iligkin verdikleri
cevaplardan elde edilen metaforlar incelendiginde toplam 29 gecerli metaforun olustugu tespit
edilmistir. Bu metaforlardan 4 tanesi ortak (ar1 (3) 6gretmen (2), miithendis (2), bilim insam (3)), geri
kalan 19 metafor birer kisi ile temsil edilmektedir. Bununla birlikte verilen cevaplardan 7 tanesi

herhangi bir metafor igermediginden ayiklanmuistir.

Elde edilen metaforlar anlam bakimindan kategorize edildiginde 6 {ist kategori olusmustur.

Sekil 3’te olusturulan kategoriler ve yiizdelik dagilimi verilmistir.

%3 %3
%24 %35 M (retici M problem ¢oziici
m bilgi depolayan | aktif rol oynayan
( m merakli/ arastirmaci degerli
%28

Sekil 3. “STEM Egitimi Yapilan Siifta Ogrenci” kavramina iligkin kategoriler ve yiizdelik
dagilimlar

Sekil 3’e gore, Ogretmen adaylarmin STEM egitimi yapilan siniftaki 6grenciyi sirasiyla iiretici
(10), problem ¢oziicii (8), aktif rol oynayan (7), bilgi depolayan (2), merakli/ arastirmaci (1) ve degerli
(1) olarak tamimladiklar1 goriilmektedir. Tablo 6’da metaforlarin kategoriler bazinda dagilimlar

verilmigtir.
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Tablo 6. Kategoriler bazinda “STEM Egitimi Yapilan Swmfta Ogrenci” kavramna iliskin metaforlarm

dagilimlar:
Kategoriler Metaforlar (Frekans)
Uretici Tomurcuk (1), Miithendis (1), Bilim Insani(1), Cirak (1), Demlik (1), Isci (1),

Problem Co6ziici

Kalem (1),

Arn (2), Karinca (1)

Yol Bulmaya Calisan (1), Ates (1), Ag Tilki (1), Anahtar (1), Miihendis (1),
Diisiinen Hindi (1), Einstein (1), Bilim Insani (1)

Aktif Rol Oynayan  Ari (1), Etkin (1), Ogretmen (2), Basrol Oyuncusu (1), Bilim Insani(1), Giines
1

Bilgi Depolayan Hard Disk (1), Kapan (1)

Merakli/ Sincap (1)

Arastirmaci

Degerli Bes Dakika Daha Fazla Uyumak (1)

Ogretmen adaylarinin “STEM Egitimi Yapilan Sinifta Ogrenci” kavramina yonelik verdikleri

cevaplardan bazilar1 asagida verilmistir:

Ary; ciinkii iiretir.

Einstein; sorgular, problemlere ¢oziim bulup kesfedip farkli olani secer.

Sincap; merakli ve arastirmacidir.

Is¢i; yaparak yasayarak iiriin ortaya koyar.

Bilim insani; kendisi problemi belirleyip arastirip sorgular ve iiriin ortaya koyar.

STEM Ogretme

ni

Ogretmen adaylariin “STEM Ogretmeni ” kavramina yonelik gelistirdikleri metaforlar ve

frekans (f) degerleri Tab

lo 7’de verilmistir.

Tablo 7. Ogretmen adaylarimn “STEM Ogretmeni” kavramina yonelik sahip olduklar: metaforlar

Metafor Kodu Metafor Ad1 Frekans (f) Metafor Kodu  Metafor Adi  Frekans (f)
1 Karanlikta tutulan 1s1k 1 13 Ogretici 1
2 Orkestra sefi 2 14 Kilavuz 1
3 Danisman 2 15 Kontrol noktasi 1
4 Ogrenci 2 16 Navigasyon 1
5 Kaptan 1 17 Bilgi 1
6 Koordinator 1 18 Tost makinesi 1
7 Harita 1 19 Fabrikator 1
8 Senarist 1 20 Yonetmen 1
9 Banka 1 21 Silgi 1
10 Rehber 5 22 Pamuk seker 1
11 Arn 1 23 Ayna 1
12 Pusula 1 24 Isik 1
Toplam 31

C)gretmen adaylarinin “STEM 6gretmeni” kavramina iliskin verdikleri cevaplardan elde

edilen metaforlar ince

metaforlardan 4 tanesi

lendiginde toplam 31 gecerli metaforun olustugu tespit edilmistir. Bu

ortak (orkestra sefi (2), damisman (2), 6grenci (2), rehber (5)), geri kalan 20
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metafor birer kisi ile temsil edilmektedir. Bununla birlikte verilen cevaplardan 5 tanesi herhangi bir

metafor igermediginden elenmis, analize dahil edilmemistir.

Elde edilen metaforlar anlam bakimindan kategorize edildiginde 6 iist kategori olusmustur.

Sekil 4'te olusan kategoriler ve yiizdelik dagilimlar1 verilmistir.

o
:j.\ ‘—%3 m Yonlendirici/ yol Gosteren
%10 ) M Bilgi aktaran

M Siireci yoneten
o3 I Hata yapmaya izin veren
Ogrenen

%74 caliskan

Sekil 4. “STEM Ogretmeni” kavramina iligkin olusan kategoriler ve yiizdelik dagilimlar
Sekil 4’e gore, 0gretmen adaylarinin STEM 6gretmenini sirasiyla yonlendirici/ yol gosteren
(23), siireci yoneten (3), hata yapmaya izin veren (2), 6grenen (1), bilgi aktaran (1) ve caliskan (1)
olarak tamimladiklar1 goriilmektedir. Tablo 8de metaforlarin kategoriler bazinda dagilimlar

verilmigtir.

Tablo 8. Kategoriler bazinda “STEM Ogretmeni” kavramuna iliskin metaforlarin dagilimlar:

Kategoriler Metaforlar (f)

Yonlendirici/ Karanlikta Tutulan Isik (1), Orkestra Sefi (2), Danisman (2), Ogrenci (1),

Yol Gosteren Kaptan (1), Koordinator (1), Harita (1), Senarist (1), Banka (1), Rehber (5),
Ogretici (1), Kilavuz (1), Kontrol Noktasi (1), Navigasyon (1), Pusula (1),
Isik (1), Ayna (1)

Stireci YOoneten Tost Makinesi (1), Fabrikator (1), Yonetmen (1)

Hata Yapmaya lzin Silgi (1), Pamuk Seker (2)

Veren

Ogrenen Ogrenci (1)

Bilgi Aktaran Bilge (1)

Caligkan Ar (1)

Tablo 4’e gore, 6gretmen adaylarmin verdikleri cevaplardan bazilar1 asagida verilmistir:

Orkestra sefi; ciinkii sadece gidisat1 kontrol eder ve diizeni saglar notalar1 ellerindeki enstriimanlarla ¢ikaran

ogrencilerdir.
Harita; ciinkii yol gosterendir.
Kaptan; ciinkii sonu olmayan bilgi denizinde 6grenciye yol gosterir.

Fabrikator; ciinkii hem fabrikadaki iiriinlerle ilgilenir, hem iscilerle hem iiriiniin reklam ve pazarlamasiyla hem

de dogru isleyisiyle ilgilenir.
Pamuk Seker; ciinkii 63renci 63retmenden ve hata yapmaktan cekinmemelidir.

Bilge; ciinkii ne kadar iyi aktarabilirse o kadar iyi 63retir.
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STEM Egitimi Yapilan Sinif Ortami

C)gretmen adaylarinin “STEM Egitimi Yapilan Simnif Ortami ” kavramina yonelik gelistirdikleri
metaforlar ve frekans (f) degerleri Tablo 9.’da verilmistir.

Tablo 9. Ogretmen adaylarmun “STEM Egitimi Yapilan Sumf Ortami” kavramina yonelik sahip olduklar:
metaforlar

Metafor Kodu Metafor Adi Frekans (f)  Metafor Kodu  Metafor Ad1  Frekans (f)

1 Oyun Parki 1 12 Aile 1
2 Piknik 1 13 Kime 1
3 Oyun Alamn 1 14 Deniz 1
4 Eglence 1 15 Ekip 1
5 Atolye 3 16 U Masa 2
6 Laboratuvar 5 17 Ofis 2
7 Orman 1 18 Mutfak 1
8 Kagit 1 19 Santiye 1
9 Doga 1 20 Sinema 1
10 Karinca Yuvasi 1 21 Orkestra 1
11 Sobal1 Ev 1 22 Ritya 1
Toplam 30

Ogretmen adaylarinin “STEM egitimi yapilan simf ortam1” kavramina iliskin verdikleri
cevaplardan elde edilen metaforlar incelendiginde toplam 26 gecerli metaforun olustugu tespit
edilmistir. Bu metaforlardan 4 tanesi ortak (atolye (3), laboratuvar (5), u Masa (2) ve ofis (2)), geri
kalan 18 metafor birer kisi ile temsil edilmektedir. Verilen cevaplardan 6 tanesi herhangi bir metafor

icermediginden analize dahil edilmemistir.

Elde edilen metaforlar anlam bakimindan kategorize edildiginde 9 {ist kategori olusmustur.

Olusturulan kategoriler ve yiizdelik dagilimlar1 Sekil 5'te verilmistir.

%3
%10 mEglenceli m Rahat/ esnek
m Gzgiir s birlikli

m {iretici m Yaparak- yasayarak ogreten
Sagirtici biitlinlestirici
mutluluk verici

Sekil 5. “STEM Egitimi Yapilan Simif Ortami1” kavramina iliskin kategoriler ve yiizdelik
dagilimlar

Sekil 5 incelendiginde, 6gretmen adaylarinin STEM egitimi yapilan smif ortaminu sirasiyla is
birlikli (7), tiretici (7), eglenceli (4), yaparak yasayarak ogreten (3), ozglir (4), rahat/ esnek (2), sasirtict
(1), mutluluk veren (1) ve biitiinlestirici (1) olarak tamumladiklar1 goriilmektedir. Tablo 10’da

metaforlarin kategoriler bazinda dagilimlar: verilmistir.
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Tablo 10. Kategoriler bazinda “STEM Egitimi Yapian Simf Ortami” kavramina iliskin metaforlarin
dagilimlar:

Kategoriler Metaforlar (f)
Is Birlikli Karinca Yuvasi (1), Aile (1), Kiime (1), Deniz (1), Ekip (1), U Masa (1),
Ofis (1)
Uretici Laboratuvar (1), Atolye (2), Mutfak (1), U Masa (1), Santiye (1), Ofis (1)
Eglenceli Oyun Parki (1), Piknik (1), Oyun Alan (1), Eglence (1)
Yaparak- Yasayarak Laboratuvar (2), Sinema (1)
Ogreten
Ozgﬁr Orman (1), Kagit (1), Doga (1), Riiya (1)
Rahat/ Esnek Atolye (1), Laboratuvar (1)
Sasirtic Laboratuvar (1)
Mutluluk Veren Sobali Ev (1)
Biitiinlestirici Orkestra (1)

Tablo 10’a gore, 6gretmen adaylarinin verdikleri cevaplardan bazilar1 asagida verilmistir:
Oyun parky; ciinkii 6grencilere eglenerek 6grenme ortami saglar.
Atolye; ciinkii 6grenciler rahatlikla calisabilmektedir.
Karinca yuvas; ¢iinkii hep beraber yaparak yasayarak iiriin konulur.
Aile; ciinkii is birlikli calisma yapilryor yardimlasmalar artryor.
Sinema; ciinkii izledigi seyi yasatir.
U Masa; ciinkii herkesin gorecegi ve yardimlasacagi bir ortam.
STEM Egitiminde Ortaya Konulan Uriinler

Ogretmen adaylarmin “STEM Egitiminde Ortaya Konulan Uriinler” kavramina yonelik

gelistirdikleri metaforlar ve frekans (f) degerleri Tablo 11’de sunulmustur.

Tablo 11. Ogretmen adaylarmun “STEM Egitiminde Ortaya Konulan Uriinler” kavramina yonelik sahip
olduklar1 metaforlar

Metafor Kodu Metafor Adi Frekans (f) Metafor Kodu  Metafor Adi  Frekans (f)
1 Agag 1 14 Prototip 1
2 Dantel 1 15 Salata 1
3 Yapit 1 16 Tiirlii Yemegi 1
4 Icat 2 17 Baklava 1
5 Sanat Eseri 2 18 Tk Oyuncak 1
6 Bilim Insan1 Eseri 1 19 Goz Nuru 1
7 Yemek 2 20 Elmas 1
8 Transformers Araba 1 21 Robot 1
9 Kesfedilmemis 1 22 Kutu 1
10 Bulus 1 23 Kazanim 1
11 Pratik Arag 1 24 Teknolojik 1
12 Kestirme Yol 1 25 Baklava 1
13 Kasik¢i Elmast 1 26 Yagmur 1
Toplam 29

Ogretmen adaylarinin “STEM egitiminde ortaya konulan {iriinler” kavramma iligkin

verdikleri cevaplardan elde edilen metaforlar incelendiginde toplam 26 gegerli metaforun olustugu
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tespit edilmistir. Bu metaforlardan 3 tanesi ortak (icat (2) ve sanat eseri (2), yemek (2)), geri kalan 23
metafor birer kisi ile temsil edilmektedir. Verilen cevaplar incelendiginde 7 tanesi metafor

icermediginden analize dahil edilmemistir.

Elde edilen metaforlar anlam bakimindan kategorize edildiginde 11 iist kategori olusmustur.

Sekil 6’da olusturulan kategoriler ve yiizdelik dagilimlar1 gosterilmistir.

%3 %7 043 %11

m Emek verilen W Ozgiin m Kolay ¢oziim
%3 B Haz veren B Gelistirilebilir biitiincil
%14 %28 ?egerll Teknolojik Sinirh
Ogretici yararh

..\

Sekil 6. “STEM egitiminde Ortaya Konan Uriinler” kavramina iliskin kategoriler ve yiizdelik
dagilimlar

Sekil 6’da 6gretmen adaylarinin STEM egitiminde ortaya konulan {iriinleri sirastyla 6zgiin (8),
biitiinctiil (5), emek verilen (3), degerli (4), kolay ¢oziim (2), Ogretici (2), haz veren (1), teknolojik (1),
simirli (1), gelistirilebilir (1) ve yararli (1) olarak tamumladiklar1 goriilmektedir. Tablo 12’de

metaforlarin kategoriler bazinda dagilimlar: verilmistir.

Tablo 12. Kategoriler bazinda “STEM Egitiminde Ortaya Konan Uriinler” kavramina iliskin metaforlarin

dagilimlar

Kategoriler Metaforlar (F)

Ozgiin Icat (1), Sanat Eseri (1), Bilim Insan1 Eseri (1), Yemek (1), Transformers Araba (1),
Kesfedilmemis (1), Bulus (1), Baklava (1)

Biittinciil Salata (1), Tiirlii Yemegi (1), Icat (1), Sanat Eseri (1), Baklava (1)

Emek Verilen Agac (1), Dantel (1), Yap1t (1)

Degerli Ik Oyuncak (1), G6z Nuru (1), Elmas (1), Kasik¢t Elmasi (1)

Kolay Coziim Pratik Arag (1), Kestirme Yol (1)

Ogretici Kazanim (1), Teknoloji (1)

Haz Veren Yemek (1)

Teknolojik Robot (1)

Sinurls Kutu (1)

Gelistirilebilir Prototip (1)

Yararl Yagmur (1)

Tablo 12’ye gore, 6gretmen adaylarinin verdikleri cevaplardan bazilar asagida verilmistir:

Agag; ciinkii emek verip meyvesini aldi§ini anlarsin.

Sanat eseri; ciinkii her 6grenci kendine ait 0zgiin bir iiriin ortaya koyuyor.

Yemek; ciinkii ortaya konulan iiriin sonrast haz verir.

Transformers araba; ciinkii her biri bircok diisiincenin akil yiiriitmenin ve zekdmn iiriiniidiir. Uriin
olusturanlarin her birinden ayri ayr izler tasir.

Salata; ciinkii farkli malzemelerle lezzetli bir biitiin olusturulur.

itk oyuncak; ciinkii cocuk icin cok degerlidir.

Elmas; ciinkii bir soruna yonelik ¢oziimler bulundugu icin elmas kadar degerlidir
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Sonug, Tartisma ve Oneriler

Meslege baslamak {izere olan son sinif fen bilimleri 6gretmen adaylarinin STEM egitimi ve
bilesenlerine iliskin algilarini belirlemek amaciyla yapilan bu calismada, “STEM egitimi”, “STEM
Ogretimi”, “STEM egitimi yapilan smifta 6grenci”, “STEM 06gretmeni”, “STEM egitimi yapilan smif
ortam1” ve “STEM egitiminde ortaya konan tiiriin” kavramlarina iliskin metaforlar olusturulmustur.
Ogretmen adaylarmin olusturduklari metaforlar ve gerekgeleri incelendiginde, genel olarak STEM
egitimi ve bilesenlerine yonelik algilarinin olumlu oldugu goriilmektedir. Gomleksiz ve Yavuz (2018)
da fen 6gretmen adaylarinin STEM kavramina iliskin olumlu algtya sahip olduklarin belirlemislerdir.
Benzer olarak Eroglu ve Bektas (2016) da STEM egitimi almis fen 6gretmenlerinin STEM’e iliskin
olumsuz diisiincelerinin bulunmadigin ifade etmislerdir. Yapilan diger calismalarda da genel olarak
okul Oncesi ve smif ogretmeni Ogretmen adaylarimin da STEM egitim yaklasimi ile ilgili olumlu

diisiincelere sahip oldugu belirlenmistir (Kirilmazkaya, 2017; Ugras ve Geng, 2018).

Ogretmen adaylarinin STEM egitimine iliskin olusturduklar1 metaforlar ve gerekgeleri
incelendiginde, STEM egitimi farkli renk ve biiyiikliikteki boncuklarla yapilmis bir kolye gibidir, ¢iinkii
birbiriyle iliskilendirilip anlaml bir diriin ortaya ¢ikar ve STEM egitimi cark gibidir, ¢iinkii i¢ icedir gibi
cevaplarla STEM egitiminin disiplinleri biitiinlestiren, sonucunda iiriin ortaya c¢ikan bir siireg
olduguna iligkin farkindaliklarinin gelismis oldugu sonucu ¢ikabilir. Timur ve Inangh (2018) da fen
Ogretmen ve dgretmen adaylarinin STEM egitimi hakkindaki goriislerini inceledikleri ¢calismalarinda,
Ogretmen adaylarinin ogretmenlere gore STEM egitimine iliskin daha yiiksek diizeyde bilgi ve
farkindaliga sahip olduklarini belirlemislerdir. Goémleksiz ve Yavuz'un (2018) ¢alismalarinda da fen
Ogretmen adaylarinin STEM egitimine iliskin olusturduklar1 metaforlarda STEM egitiminin disiplinler
aras1 uygulamalara uygun oldugu belirlenmistir. Benzer olarak Ugras ve Geng (2018) de okul 6ncesi
ogretmen adaylarinin STEM egitiminin 6grencilerin teorik bilgilerini kullanarak somut iiriinler elde

etmesine yonelik diistincelere sahip olduklarini belirlemislerdir.

Ogretmen adaylarinin STEM 6gretimine iligkin olusturduklari metaforlar ve gerekgelerinin de
STEM egitimine yonelik olusturulan metaforlara benzer oldugu STEM’ in biitiinlestirici, {iretici
yasama dayali, eglenceli bir siire¢ oldugunun ifade edildigi goriilmektedir. Olusturulan metaforlar
incelendiginde, “bebegin kat1 gidaya gecmesi”, “1s1n” gibi belli bir zamanda baslamasi gereken bir
siire¢ oldugu vurgulanmustir. Yildirim ve Tiirk (2018) de calismalarinda, 6gretmen adaylarinin STEM
egitiminin ilkdgretim ve okul Oncesi donemden itibaren kullanilmasmin Onemli oldugunu

vurguladiklarini ifade etmigslerdir. Bu cevaplar, 6gretmen adaylarinin STEM 6gretimine yonelik bilgi

ve farkindaliklarmin da gelismis oldugunu diisiindiirmektedir.

Bununla birlikte, bu ¢alismada literatiirdeki ¢alismalardan farkli olarak 6gretmen adaylarinin
STEM siniflarinda 6grenim goren Ogrenci ve STEM &gretmenine iliskin algilar1 da belirlenmeye

calislmistir. Bu baglamda oOzellikle Ogrenci ve Ogretmene iliskin gelistirdikleri metaforlarda
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s

Ogrencinin “tomurcuk”, “ar1”, “kalem” gibi metaforlarla siirecteki roliiniin aktif oldugu, 6gretmenin ise
“orkestra sefi”, “harita”, “navigasyon” gibi metaforlarla daha cok siirece aktif olarak rehberlik etmesi
gerektigi en ¢ok vurgulanan ozellikler olmustur. Gelistirilen metaforlar ve gerekgelerinden hareketle

O0gretmen adaylarmimn STEM egitimi icerisinde Ogrenci ve Ogretmen rollerine iliskin bilgi sahibi

olduklar1 ve farkindaliklariin gelismis oldugu sdylenebilir.

VA

STEM egitimi yapilan smnif ortamina iliskin gelistirilen metaforlarda ise, “laboratuvar”, “atolye”,
“aile”, “karinca yuvas:” gibi metaforlarla sinif ortaminin is birlikli ve {iretim yapilan ortamlar olmasina
vurgu yapildig1 goriilmektedir. Benzer sekilde sinif 6gretmeni adaylarinin STEM egitimine yonelik
metaforik algilarinda da fen disipline iliskin olarak “deney-laboratuvar” metaforlarini &ne
cikardiklar1 goriilmektedir (Zengin ve Ugras, 2019). Gelistirilen metaforlar ve gerekgelerinden
hareketle, 6gretmen adaylarinin STEM egitimi yapilan sinif ortammin uygulamaya dayali olarak

iiretim yapilan ortamlar oldugunu bildikleri sonucu ¢ikarilabilir.

Yine literatiirdeki calismalardan farkli olarak, 6gretmen adaylarinin siire¢ sonunda STEM

Iz

egitiminde ortaya cikan {iriin kavramina iliskin verdikleri cevaplar incelendiginde “icat”, “sanat

eseri”, “bulus” gibi metaforlarla {irliniin 6zgiin olmas: gerekliligine; “salata”, “tiirlii yemegi” gibi
metaforlarla da biitlinciilliigiine vurgu yaptiklar1 goriilmektedir. Gerek STEM egitimi, 6gretimi, gerek
ogrenci ve Ogretmen rolleri, gerekse de smuf ortami ve {irlinlere iliskin olusturulan metaforlar ve
gerekgelerinin MEB (2018) fen bilimleri 6gretim programinda vurgulanan o&zelliklerle oOrtiistigii

goriilmektedir. Bu sonuglarla, 6gretmen adaylarmin STEM egitimi ve bilesenlerine yonelik bilgi, alg:

ve farkindaliklarmin gelismis oldugu soylenebilir.

Elde edilen sonuglar dogrultusunda, genel olarak 6gretmen adaylarinin STEM egitimi ve
bilesenlerine iliskin bilgi ve farkindaliklarinin oldugu goriilmiistiir. Yakin bir zamanda meslege
baslayacak olmalar1 nedeniyle, STEM egitimiyle ilgili uygulamalar yaparak kendilerini hizmet
oncesinde gelistirmelerine imkan saglanabilir. Bununla birlikte 6gretmen adaylarmin STEM egitimini
uygulama bakimindan ne derece yetkin olduklar1 belirlenerek bunu gelistirmeye yonelik
uygulamalarin yapilamasi da faydali olabilir. Arastirmanin yapildig1 grup son smif oldugundan ve
hemen hemen tiim dersleri almis olmalarindan dolayr STEM egitimi ile ilgili teorik bilgilerin
artirlmast miimkiin olmayabilir. Bu baglamda, egitim fakiiltelerinin 1., 2. ve 3. siuflarinda STEM
egitimine yonelik gerek teorik gerekse uygulamali olarak dersler verilerek, sonraki donemlerde
Ogretmen adaylarinin STEM egitimine daha hazir ve donanimli olarak meslege baslamalar

saglanabilir.

STEM egitimi disiplinler arasi ig birligine dayali oldugundan ve okul 6ncesinden baglayarak
her kademede yapildigindan farkli branslardaki 6gretmen adaylarinin da STEM egitimine yonelik

algilari, farkindaliklari, goriisleri belirlenebilir.
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Introduction

The rapid changes in science and technology in the 21st century has affected education and
necessitated a change in the field of education. Countries have begun to adopt different approaches in
their education systems to keep up with this change and prepare students for life and the business
world of the future. One of these approaches is adopting science, technology, enginnering and math
(STEM) education. STEM education is a practice of pedagogical approach that teach mathematics and

science lessons through technology/ engineering practices (Sanders, 2012).

STEM education, which is popular for accelerating learning and providing in-depth learning
by serving the needs of students with math skills, provides a bridge for students, educators, and the
business world to develop more effective learning paths in technology-based career development
(Gomez & Albrecth, 2014; Meyrick, 2011). STEM education, which mostly focuses on mathematics and
science disciplines, engineering and technology fields, includes educational activities applied at all

grade levels from pre-school to doctoral level (Bybee, 2010; Gonzalez & Kuenzi, 2012).

STEM education, which is based on interdisciplinary cooperation, aiming to prepare students
for the future business world as individuals with 21st-century skills, has gained importance in Turkey
in recent years. In a STEM education report published by the Turkish Ministry of National Education

(MoNE, 2016); the STEM Education Action Plan is recommended to be carried out as follows:

1- Establishing STEM education centers

2-  Conducting STEM education research in these centers by cooperating with universities

3- Raising teachers to adopt a STEM education approach

4- Updating the curriculum to include STEM education

5- Creating teaching environments for STEM education in schools and providing course

materials (p.31).

Turkey’s ability to compete with developed countries will be possible by training individuals
who are questioning, solving problems, producing, and having the necessary knowledge and skills in

STEM fields. For this, an update is required by the age the curricula. With the changes made in 2018,
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STEM has started to be emphasized in curricula. As the changes effective from 2018, STEM has begun

to take place in curricula.

Although the changes in the curriculum are essential, the perceptions of the teachers who will
implement these programs on STEM. Their knowledge about STEM, their education, and
competencies are also very important. One of the effective tools in determining these perceptions is
metaphors which can be used as a teaching technique to explain complex phenomena (Ocak &

Giindiiz, 2006).

Metaphors are a linguistic tool connecting two objects or concepts. They are considered
symbolic language structure in which different ideas or concepts are linked to make a transition or
comparison from one area of life to another (Palmquist, 2001). It is a tool by which people try to
explain the environments, events, objects, and how they see life using different analogies (Cerit, 2008).
Metaphors are used to describe thoughts that are spiritual, unclear, or hard to understand (Celikten,

2006).

The meaning value of metaphors is more intense than the real meaning value and creates a
depth of thinking in the individual (Booth, as cited in 2003 as Girmen, 2007). Metaphors establish a
relationship between abstract concepts and known concrete things (Saban, Kocbeker & Saban, 2005).
In other words, it can be expressed as the process of transferring information from known situations
or concepts to the unknown. In this transfer process, the ways people perceiveing situations is is are
affected by metaphors. Therefore, metaphors can be used as incentives to re-mean and reconstruct

existing situations or events (Arslan & Bayrakgi, 2006).

Although there are studies examining the opinions of pre-service teachers on STEM education
(Eroglu & Bektas, 2016; Kirilmazkaya, 2017; Kizilay, 2016; Ugras & Geng, 2018; Tarkin Celikkiran &
Aydn Giinbatar, 2017; Timur & 1nan(;11, 2018; Yildirim & Tiirk, 2018), few studies aimed to determine
in-depth through metaphors (Goémleksiz & Yavuz, 2018; Zengin & Ugras, 2019). Also, it is seen that
the studies conducted are based on the views of a certain group of pre-service teachers studying at a

one university only.

This study aimed to examine the metaphorical perception of STEM education of pre-service
science teachers’, who are in their senior year in the faculty of education in different regions in
Turkey. It is important to determine the perceptions of senior pre-service science teachers, who will
step into teaching in the near future, about STEM education and its components, which are considered
as important elements in Turkey. In this respect, this research can contribute to the literature, pre-

service teachers, and teachers.

Within the scope of this research, taking advantage of the ability of metaphors to be used as a
data collection tool (Booth, as cited in 2003 as Girmen, 2007), pre-service science teachers’, who are

studying in the senior year of education faculties of 20 different universities, perceptions about STEM
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education, STEM teaching, STEM teachers, STEM classroom environment, students who study in
STEM classes and products, which are emerging in STEM education, were tried to be revealed

through metaphors. In this context, the study has the following research questions:

1-  With which metaphors do pre-service science teachers the concept of “STEM education”?
In which categories are these metaphors collected?

2-  With which metaphors do pre-service science teachers explain the concept of “STEM
teaching”? In which categories are these metaphors collected?

3-  With which metaphors do pre-service science teachers explain the concept of “student in
the STEM classroom”? In which categories are these metaphors collected?

4- With which metaphors do pre-service science teachers explain the concept of “STEM
teacher”? In which categories are these metaphors collected?

5- With which metaphors do pre-service science teachers explain the concept of “STEM
education classroom environment”? In which categories are these metaphors collected?

6- With which metaphors do pre-service science teachers explain the concept of “products
which are emerging in STEM education”? In which categories are these metaphors

collected?
Method
Research Design

Descriptive phenomenological, one of the qualitative research methods, was used in the
study. This method is used in social sciences to describe, understand, and interpret the meanings of
events, concepts, experiences, or situations (Sonmez and Alacapinar, 2014). This method provides a
suitable research ground to examine phenomena that are not entirely unfamiliar to us, but which we
cannot fully comprehend (Yildirim and Simsek, 2013). In this sense, this research aimed to describe the

i

metaphors of pre-service teachers to explain the concepts of “STEM education””, “STEM teaching””,

2z s7 7

“STEM students in the classroom””, “STEM teachers””, “STEM training classroom environment””,

e

and “product presented in STEM training””.
Subjects of the Study

The subject of the study of the research consists of 36 fourth grade pre-service science teachers
studying at 20 different universities (Adiyaman University, Afyon Kocatepe University, Aksaray
University, Alanya Alaaddin Keykubat University, Bartin University, Bogazici University,
Cumhuriyet University, Cukurova University, Dokuz Eyliil University, Eskisehir Osmangazi
University, Hacettepe University, Kastamonu University, Kiitahya Dumlupimnar University, Kirikkale
University, Mersin University, Necmettin Erbakan University, Nevsehir Hac1 Bektas Veli University,
Pamukkale University, Tokat Gaziosmanpasa University, Yildiz Teknik University) in the 2018- 2019

academic year. The reason why they were selected from the senior year students is that because they
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have taken successfully completed all the courses and will start teaching soon. In this context, the
participants were formed through a maximum diversity sampling method, one of the purposive
sampling methods. (Biiyiikoztiirk, Kili¢ Cakmak, Akgiin, Karadeniz and Demirel, 2010). Thus, the
study aimed to determine metaphorical perception of recently graduated pre-service science teachers

on STEM education in the different regions of Turkey.
Data Collection Tool

The study used a "metaphor creation form" developed by the researchers as the data collection
tool. The metaphorical expressions were created by pre-service teachers to collect qualitative data and
were structured to understand what these expressions mean. During the development process of the
form, a draft form consisting of 10 statements, prepared by considering the components of the STEM
education implementation process, was sent to a classroom education specialist and a STEM
education specialist, and expert opinions were obtained. The preliminary trial of the draft form, which
was reduced to six statements by integrating the statements questioning similar thoughts in line with
the opinions, was applied to a group of 10 people. As a result of the feedback, both the application
process and the clear, understandable, and useful dimensions of the form were examined, and the
metaphor creation -form was finalized. In this form, the pre-service teachers were asked to fill in the

blank fields in the following sentences.

STEM educationis like ........c.cccoeeivvivininiiiniinn.. because ......ovvviiiiiiii
STEM teaching is like ...............coocooii, because ............oooiiiii
In the STEM classroom, the studentislike ............................ because ..........cooiiiiiiiiiinn..
STEM teacheris like ...........c.oceeiiiiiiiinn DeCautse .....oouvviiiiiiii
The classroom environment in STEM education is like ...................... because ...................
Products of STEM education are like .............c.c...coeenie because .......c.coeviiiiiiiiii

While the expression "it is like" is used to reveal the basis of the created metaphor, the
expression "because" was asked to reveal the logical basis of the developed metaphors. The responses

"er

given by the pre-service teachers were used as the primary data source as “"document"”.
Data Analysis and Interpretation

In the study, a categorical content analysis technique was used to analyze the pre-service
teachers'metaphors. The following processes were followed employed in the analysis and
interpretation of the metaphors developed by the pre-service teachers (Bilgin, 2014; Yildirim and
Simsek, 2013):
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1- Coding and Extraction Stage: The metaphors produced by the pre-service teachers are
temporarily listed in alphabetical order. Blank papers that did not contain any metaphors were

removed.

2- Example Metaphor Image Compilation Stage: At this stage, the metaphors produced by the
pre-service teachers were examined in terms of the metaphor, the source of the metaphor, the source
of the metaphor, and the relationship between the subject. The data that could not have a logical

relationship between the source and subject were excluded from the analysis.

3- Category Development Stage: The codes created at this stage were brought together, and their
common aspects were determined. In this way, the themes (categories) of the research findings were
revealed. The codes under the specified categories were interpreted with each other, and results were

presented in line with the study purpose.

4- Ensuring Validity and Reliability Stage: The metaphor categories determined by the
researchers were also regrouped and compared by an independent researcher. In this process, the
consensus and disagreement (Reliability Formula = Consensus / Consensus + Disagreement) reliability
formula developed by Miles and Huberman (1994) was used. It was determined that the metaphors,
determined in this context, were correctly assigned under the categories with a reliability score of 0.89.

This result shows that it will give reliable results in the interpretation of the data at hand.
Results

The metaphors used by pre-service science teachers toward the concepts of "STEM

education"”” “STEM teaching””, “STEM students in the classroom””, “STEM teachers””, “STEM-

vz vz

training classroom environment””, “product presented in STEM training””, and the categories

(themes) in which these metaphors take place are included.
STEM Education

The metaphors developed by the pre-service science teachers for the concept of “STEM

education” and their frequency (f) distribution are presented in Table 1.
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Table 1. The metaphors pre-service teahcers have towards the concept of “STEM Education”

Metaphor ~ Metaphor Name Frequency = Metaphor Metaphor Name Frequency
Code (f) Code (f)
1 The place we grew up in 1 16 Life 1
2 Finding a way in the 1 17 Chain 1
forest
3 Driving on the road 1 18 Brain of science 1
4 Entrepreneur 1 19 Mother’s milk 1
5 Behavior change 1 20 Rain 1
6 Developmental stage 1 21 Purifier 1
7 Key 1 22 Robot 1
8 Skill 1 23 Space 1
9 Queen mother 1 24 Engineering 1
10 Factory 1 25 Picture 1
11 Wheel 1 26 Friend 1
12 Necklace 1 27 Life 1
13 Using computer 1 28 Brain 1
14  Pomegranate 1 29 Microchip 1
15 Soil 1 30 Funfair 1
Total 30

The results regarding the metaphors obtained from the pre-service teachers’ answers about

the concept of "STEM education" revealed, that 30 valid metaphors were formed. These metaphors are

represented by one person each. However, six answers were excluded from the analysis because they

did not contain any metaphors.

Besides eighth upper categories were formed by meaning of the metaphors. These categories

and their frequency distributions are given in Figure 1.

%4%4

%10

%7
V-
%24 /
%4 %30

W advisor/ guide
W educator
® interwoven/ reintegrative
M crunch time
m revealing different ideas
m life based

future

entertaining

Figure 1. Categories and percentage distributions related to the concept of “STEM Education”

According to Figure 1, pre-service teachers’ STEM education can be described as

intertwined/integrative (10), revealing different ideas and productive (7), educator (5), advisor/guide

(3), life-based (2) , critical time. (1), future (1), and entertaining (1). Table 2 shows the distribution of

metaphors about STEM education based on categories.
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Table 2. Distribution of metaphors about the concept of "STEM Education” on the basis of categories

Categories Metaphors (f)
Interwoven /Reintegrative Skill (1), Queen bee (1), Factory (1), Wheel (1), Necklace (1), Life (1),
Chain (1), Brain of science (1), Pomegranate (1), Earth (1)
Revealing different ideas Rain (1), Purifier (1), Robot (1), Space (1), Engineering (1), Picture (1),

Brain (1)

Educator Entrepreneur (1), Behavior change (1), Development stage (1), Key
(1), Using computer (1)

Advisor/guide The place where we grew up (1), Finding a way in the forest (1),
Driving on the road (1)

Life-based Friend (1), Life (1)

Crunch time Mother's milk (1)

Future Microchip (1)

Entertaining Funfair (1)

According to Table 2, some answers given by the pre-service teachers are given below:
Finding a way in the forest; because it is necessary to know and apply certain information to find its way.
Factory; because the materials brought to the factory are processed in different machines, resulting in a product.
Picture; because different pictures come out from the same paints.

Mother’s milk; because it must be given in a certain period.

STEM Teaching

The metaphors developed by the pre-service teachers for the concept of "STEM teaching” and

their frequency (f) distribution are presented in Table 3.

Table 3. The metaphors pre-service teahcers have towards the concept of “STEM Teaching”

Metaphor ~ Metaphor Name Frequency Metaphor Metaphor Name Frequency

Code (f) Code (f)
1 Directional arrows 1 13 Walking on a thin rope 1
2 Mossy trees 1 14 Chain network 1
3 Orient 1 15 Cocktail 1
4 Invest in the future 1 16 Brain 1
5 Exploration in nature 1 17 Savory Meal 1
6 Rain 1 18 Book 1
7 Gymnastics 1 19 Sun 1
8 Baby's transition to 1 20 A new item 1

solid food
9 Flower 1 21 Lifetime 1
10 Ray 1 22 Build 1
11 Seed 1 23 Chain 1
12 Sea 1
Total 23

When the metaphors obtained from the answers given by the pre-service teachers regarding
the concept of "STEM teaching" were examined, it was determined that a total of 23 valid metaphors
were formed. These metaphors are represented by one person each. However, 13 answers were

excluded from the analysis as they did not contain any metaphors.
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When the obtained metaphors were categorized in terms of meaning, eight upper categories

were formed. These categories and their frequency distributions are illustrated in Figure 2.

64 %4 %13 m advisor/ guide
%4 B educator
'/ u revealing different ideas and producer
W process
%13 B interwoven/ reintegrative

B entertaining
%26 exciting
%26 life based

Figure 2. Categories and percentage distributions related to the concept of “STEM Teaching”

When Figure 2 is examined, it is seen that the pre-service teachers define STEM teaching as the
process (6), intertwined integrative (6), revealing different ideas (3), advisor/guide (3) entertaining (2),
exciting (1), life-based (1), and educator (1). The frequency distribution of the metaphors based on

categories is presented in Table 4.

Tablo 4. Distribution of metaphors about the concept of “STEM Teaching” on the basis of categories

Categories Metaphors (f)

Process Gymnastics (1), Baby's passing on solid food (1), Flower (1),
Ray (1), Walking on a thin rope (1), Construction (1)

Intertwined/integrative Chain network (1), Cocktail (1), Brain (1), Savory meal (1),
Sea(1), Chain (1)

Advisor/guide Directional arrows (1), Moss trees (1), Guide (1)

Revealing  different ideas and Exploration in nature (1), Rain (1), Sow (1)

producer

Entertaining Book (1), Sun (1)

Exciting A new item (1)

Life-based Lifetime (1)

Educator Invest in the future (1)

According to Table 4, some answers given by the pre-service teachers are given below:
Cocktail; because a nice product comes out with different juices.
Brain; because everything is interconnected and not distant from each other.
Life; because information increases as it is shared and solutions can be found for many problems in life.

Exploration in nature; because the student discovers new information and uses it elsewhere to produce

solutions.
Student in the STEM Classroom

The metaphors developed by the pre-service teachers for the concept of "Student in the STEM

classroom" and their frequency (f) distribution are presented in Table 5.
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Table 5. The metaphors pre-service teahcers have towards the concept of “Student in the STEM Classroom”

Metaphor =~ Metaphor Name Frequency Metaphor Metaphor Name Frequency

Code (f) Code (f)
1 Bud 1 13 Hungry fox 1
2 Engineer 2 14 Key 1
3 Scientist 3 15 Einstein 1
4 Apprentice 1 16 Hard disk 1
5 Teapot 1 17 Thinking turkey 1
6 Worker 1 18 Effective 1
7 Pen 1 19 Teacher 2
8 Bee 3 20 Lead Actor 1
9 Trying to find a way 1 21 Squirrel 1
10 Fire 1 22 Sun 1
11 Ant 1 23 Five minutes more sleep 1
12 Trap 1

Total 29

When the metaphors obtained from the answers given by the pre-service teachers regarding
the concept of "Student in STEM classroom" were examined, it was determined that 29 valid
metaphors were formed. Four of these metaphors are common (bee [3] teacher [2], engineer [2],
scientist [3]) while the remaining 19 metaphors are represented by one person each. However, seven

answers were excluded from analysis because they did not contain any metaphors.

When the obtained metaphors were categorized in terms of meaning, six upper categories

were formed. These categories and their frequency distribution are presented in Figure 3.

%3 %3
%24 _\ %35 m producer mproblem solver
' m storing information MW playing an active role
( M curious/ researcher precious
%7
%28

Figure 3. Categories and percentage distributions related to the concept of “student in the
STEM classroom”.

According to Figure 3, it is seen that the pre-service teachers define the student in the STEM

class as the producer (10), problem solver (8), playing an active role (7), storing information (2),
curious/researcher (1) and precious (1), respectively. Table 6 shows the distribution of metaphors

based on categories.

Tablo 6. Distribution of metaphors about the concept of "Student in STEM Classroom” on the basis of
categories

Categories Metaphors (f)

Producer Bud (1), Engineer (1), Scientist (1), Apprentice (1), Teapot (1), Worker (1), Pen (1), Bee
(2), Ant (1)

Problem solver Trying to Find the Way (1), Fire (1), Hungry fox (1), Key (1), Engineer (1), Thinking
Turkey (1), Einstein (1), Scientist (1)

Playing an active role Bee (1), Active (1), Teacher (2), Lead actor (1), Scientist (1), Sun (1)

Storing information Hard disk (1), Trap (1)

Curious / Researcher Squirrel (1)

Precious Five minutes more sleep (1)

1864



KEFAD Cilt 21, Say1 3, Aralik, 2020

Some answers given by the pre-service teachers regarding the concept of "Student in the

STEM Classroom" are given below:

Bee; because it produces.

Einstein; because queries find solutions to problems, discover, and choose the different ones.

Squirrel; because it is curious and investigative.

Worker; because it produces a product by doing.

Scientist; because s/he identifies the problem, investigates, and questions it, and presents a product.
STEM Teacher

The metaphors developed by the pre-service science teachers for the concept of " STEM

Teacher" and their frequency (f) distribution are presented in Table 7.

Table 7. The metaphors pre-service teahcers have towards the concept of “STEM Teacher”

Metaphor Metaphor Name Frequency Metaphor Metaphor Frequency

Code (f) Code Name (f)
1 Light kept in the dark 1 13 Instructive 1
2 Orchestra conductor 2 14 Leader 1
3 Advisor 2 15 Checkpoint 1
4 Student 2 16 Navigation 1
5 Captain 1 17 Information 1
6 Coordinator 1 18 Toast Machine 1
7 Map 1 19 Manufacturer 1
8 Scenarist 1 20 Director 1
9 Bank 1 21 Eraser 1
10 Guide 5 22 Cotton candy 1
11 Bee 1 23 Mirror 1
12 Compass 1 24 Light 1

Total 31

When the metaphors obtained from the answers given by the pre-service teachers regarding
the concept of " STEM teacher " were examined, it was determined that a total of 31 valid metaphors
were formed. Four of these metaphors are common (Orchestra conductor [2], advisor [2], student [2],
and guide [5]) and the remaining 20 metaphors are represented by one person each. However, five

answers were not included in the analysis because they did not contain any metaphors.

When the obtained metaphors were categorized in terms of meaning, six upper categories

were formed. These categories and their percentage distributions are given in Figure 4.
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Figure 4. Categories and percentage distributions related to the concept of “STEM teacher”.

According to Figure 4, it is seen that the pre-service teachers define the STEM teacher as the
leader/guiding (23), managing the process (3), permissive to make a misatake (2), transmitting
information (2), hardworking (1) and learner (1). Table 8 shows the distribution of metaphors based

these categories.

Table 8. Distribution of metaphors about the concept of “STEM Teacher” on the basis of categories

Categories Metaphors (f)

Leader/guiding Light kept in the dark (1), Orchestra conductor (2), Advisor (2), Student
(1), Captain (1), Coordinator (1), Map (1), Scenarist (1), Bank (1), Guide (
5), Instructive (1), Leader (1), Checkpoint (1), Navigation (1), Compass
(1), Light (1), Mirror (1)

Managing the process Toast machine (1), Manufacturer (1), Director (1)
Permissive to make a Eraser (1), Cotton candy (2)

mistake

Learner Student (1)

Transmitting Wise (1)

information

Hardworking Bee (1)

According to Table 8, some answers given by the pre-service teachers are given below:

Orchestra Conductor; because the teacher only controls the course and maintains order, the students produce

the notes with the instruments in their hands.
Map; because it is the guide.
Captain; because it guides the student in the endless sea of knowledge.

Manufacturer; because it deals with both the factory’s product, the workers, the advertising and marketing of

the product, and the correct functioning.
Cotton candy; because the student should not be afraid of the teacher and making mistakes.
Wise; because the better she can convey, the better s/he teaches

STEM Training Classroom Environment

The metaphors developed by the pre-service science teachers for the concept of " STEM

Training Classroom Environment " and their frequency (f) distribution are presented in Table 9.
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Table 9. The metaphors pre-service teahcers have towards the concept of “STEM Training Classroom
Environment”

Metaphor Metaphor Name Frequency (f) Metaphor Code Metaphor Name Frequency

Code (f)
1 Play park 1 12 Family 1
2 Picnic 1 13 Cluster 1
3 Playground 1 14 Sea 1
4 Entertainment 1 15 Team 1
5 Workshop 3 16 U Table 2
6 Lab 5 17 Office 2
7 Forest 1 18 Kitchen 1
8 Paper 1 19 Building site 1
9 Nature 1 20 Cinema 1
10 Anthill 1 21 Orchestra 1
11 House with stove 1 22 Dream 1

Total 30

When the metaphors obtained from the answers given by the pre-service teachers regarding
the concept of " STEM training classroom environment " were examined, it was determined that 26
valid metaphors were formed. Four of these metaphors are common (workshop [3], lab [5], U table [2],
office[2]) and the remaining 18 metaphors are represented by one person each. However, six answers

were excluded from the analysis because they did not contain any metaphors.

When the obtained metaphors were categorized in terms of meaning, nine upper categories

were formed. These categories and their percentage distributions are illustrated in Figure 5.

%3Y3_ %3, %13

%10 ' %7 N entertaining m comfortable/ flexible
‘ ) u free M cooperative
M producer m by doing- living
‘ %13 amazing integrative
%24 felicific

%24

Figure 5. Categories and percentage distributions related to the concept of “STEM education
classroom environment”

According to Figure 5, it is seen that the pre-service teachers define the STEM education
classroom environment as the cooperative (7), producer (7), entertaining (4), by doing-living (3), free
(4), comfortable/flexible (2), amazing (1), felicific (1) and integrative (1). Table 10 shows the

distribution of metaphors on the based on these categories.
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Table 10. Distribution of metaphors about the concept of "STEM education classroom environment” on the
basis of categories

Categories Metaphors (f)

Cooperative Anthill (1), Family (1), Cluster (1), Sea (1), Team (1), U Table (1), Office (1)
Producer Lab (1), Workshop (2), Kitchen (1), U Table (1), Building site (1), Office (1)
Entertaining Play park (1), Picnic (1), Playground (1), Entertainment (1)

by doing living Lab (2), Cinema (1)

Free Forest (1), Paper (1), Nature (1), Dream (1)

Comfortable/flexible Workshop (1), Lab (1)

Amazing Lab (1)

Felicific House with stove (1)

Integrative Orchestra (1)

According to Table 10, some answers given by the pre-service teachers are given below:
Play park; because it provides a fun learning environment for students.
Workshop; because students can work easily.
Anthill; because the product is put by doing together and living.
Family; because collaborative work is done and solidarity increases.
Cinema; because it makes what s/he watches live.
U Table; because it is an environment where everyone can see and help.
Product Presented in STEM Training

The metaphors developed by the pre-service science teachers for the concept of " Product

Presented in STEM Training" and their frequency (f) distribution are presented in Table 11.

Table 11. The metaphors pre-service teahcers have towards the concept of “Product Presented in STEM

Training
Metaphor Metaphor Frequency Metaphor Metaphor Name Frequency

Code Name (f) Code (f)
1 Tree 1 14 Prototype 1
2 Lace 1 15 Salad 1
3 Artwork 1 16 Variety food 1
4 Invention 2 17 Baklava 1
5 Masterpiece 2 18 First Toy 1
6 Scientist work 1 19 Handicraft 1
7 Meal 2 20 Spoonmakers’ 1

diamond
8 Transformers 1 21 Robot 1
car

9 Undiscovered 1 22 Box 1
10 Creation 1 23 Gain 1
11 Practical Tool 1 24 Technological 1
12 Shortcut 1 25 Baklava 1
13 Diamond 1 26 Rain 1

Total 29
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When the metaphors obtained from the pre-service teachers’answers regarding the concept of
" product presented in STEM training" were examined, it was determined that 26 valid metaphors
were formed. Three of these metaphors are common (invention [2], masterpiece [2], meal [2], and the
remaining 23 metaphors are represented by one person each. However, seven answers were excluded

from the analysis because they did not contain any metaphors.

When the obtained metaphors were categorized in terms of meaning, 11 upper categories

were formed. These categories and their frequency distribution are illustrated in Figure 6.

%7 o3 %11

oya %3 — M laboriously H unique
%3 —— W easy solution M pleasurable
%14 %28 [ | |mpf0vab|e holistic .
| precious technological
\ limited instructive

%18_/ 0 useful
%3 vi'V4

%3

Figure 6. Categories and percentage distributions related to the concept of “products which are
emerging in STEM education”

According to Figure 6, it is seen that the pre-service teachers define the product presented in
STEM training as unique (8), holistic (5), laboriously (3), precious (4), easy solution (4), instructive
(2), pleasure (1), technological (1), limited (1), improvable (1) and useful (1). Table 12 shows the
frequency distribution of metaphors on the based on these categories.

Table 12. Distribution of metaphors about the concept of "STEM education classroom environment” on the
basis of categories

Categories Metaphors (f)

Unique Invention (1), Artwork (1), Scientist work (1), Meal (1), Transformers car (1),
Undiscovered (1), Creation (1), Baklava (1)

Holistic Salad (1), Variety food (1), Invention (1), Invention (1), Baklava (1)

Laboriously Tree (1), Lace (1), Artwork 1)

Precious First Toy (1), Handicraft (1), Diamond (1), Spoonmakers” diamond (1)

Easy solution

Practical tool (1), Shortcut (1)

Instructive Gain (1), Technological (1)
Pleasurable Meal(1)

Technological Robot (1)

Limited Box (1)

Improbable Prototype (1)

Useful Rain (1)

According to Table 12, some answers given by the pre-service teachers are given below:

Tree; because you realize that you labored and reaped its fruits.
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Work of art; because each student creates a unique product of his/her own
Meal; because the after-product gives pleasure.

Transformers Car; because each is the product of many thoughts, reasoning and intelligence. It carries separate

traces from each of the product makers.

Salad; because a delicious whole is created with different ingredients.

First Toy; because it is precious for the child.

Diamond; because it is as valuable as a diamond as there are solutions to a problem.
Conclusion, Discussion and Suggestions

This study, aimed to determine the perceptions of senior pre-service science teachers about
STEM education and its components, related to the concepts of “STEM education””, “STEM

teaching””, “STEM students in the classroom””, “STEM teachers””, “STEM training classroom

1777 g

environment”” and “product presented in STEM training”” metaphors were created. When the
metaphors created by the pre-service teachers and their reasons are examined, it is seen that they have
positive perceptions about STEM education and its components. The findings of the study by
Gomleksiz and Yavuz (2018) also revealed that pre-service science teachers have a positive perception
of STEM concept. Similarly, Eroglu and Bektas (2016) found that science teachers receiving STEM
education do not have negative perception about STEM. Other studies also revealed that pre-service

pre-school and pre-service classroom teachers mostly have positive opinions about the STEM

education approach (Kirilmazkaya, 2017; Ugras & Geng, 2018).

When the metaphors and reasons developed by pre-service teachers regarding STEM
education are examined, it may be concluded that they have developed an awareness that STEM
education is a process that integrates disciplines and results in a product with responses such as STEM
education is like a necklace made with beads of different colors and sizes, because a meaningful product emerges

by being associated with each other and STEM education is like a wheel because it is intertwined.

Timur and Inangh (2018) examined the perceptions of science and pre-service teachers on
STEM education. They found that pre-service teachers had a higher level of knowledge and awareness
of STEM education than teachers. Gomleksiz and Yavuz (2018) determined that STEM education is
suitable for interdisciplinary practices in the metaphors created by science teacher candidates
regarding STEM education. Similarly, Ugras and Geng (2018) determined that pre-service pre-school
teachers have ideas about STEM education to obtain concrete products by using students' theoretical
knowledge. It is seen that the metaphors and reasons developed by the pre-service teachers for STEM
teaching are similar to the metaphors created for STEM education, and it is stated that STEM is an
integrative, productive life-based, and entertaining process. When the metaphors were examined, it

was emphasized that it was a process that should begin at a certain time, such as "the baby's transition
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to solid food"”, "ray"”. Yildirim and Tiirk (2018) also found that pre-service teachers emphasized the
importance of using STEM education from the primary and pre-school period. These answers suggest

that pre-service teachers' knowledge and awareness of STEM teaching have also improved.

However, this study, unlike the studies in the literature, aimed to determine the perceptions
of the pre-sevice teachers about STEM students in the classroom and STEM teachers. In this context,
especially in the metaphors, they developed metaphors about the student and teacher, the role of the

y ”

student in the process is active with metaphors such as "bud””, "bee””, "pencil””. The teacher actively

"

guides the process with metaphors such as “conductor””, “map

" 7

, "navigation”” which are the most
emphasized features. Based on the developed metaphors and reasons, it would be safe to say that pre-
service teachers have knowledge about the roles of students and teachers in STEM education and their

awareness has improved.

In the metaphors about the classroom environment in which STEM training is provided, it is
seen that metaphors such as "laboratory””, "workshop””, “family””, "anthill””emphasize that the
classroom environment is collaborative and productive environments. Similarly, it is seen that
elementary pre-service teachers highlight the "experiment-laboratory”” metaphor regarding the science
discipline in their metaphorical perceptions of STEM education (Zengin & Ugras, 2019). Based on the

developed metaphors and reasons, it can be concluded that the pre-service teachers know that the

STEM education classroom environment is the reproduction is based on practice.

Again, different from the studies in the literature, when the answers are examined, given at
the end of the process by the pre-service teachers regarding the concept of the product that emerged
in STEM education, the necessity of the product to be original with metaphors such as

"y o wr,

"invention””,"work of art””, and “discovery"”; It is seen that they emphasize their integrity with

”

metaphors such as “salad”” and "variety meal”” .Both the metaphors and reasons of STEM education,
teaching and student, teacher roles, classroom environment and products have seen that coincide with
the features emphasized in the science curriculum of the Ministry of Education (2018). With these

results, it can be said that pre-service teachers' knowledge, perception and awareness of STEM

education and its components have improved.

According to the study, it was seen that pre-service teachers mostly have knowledge and
awareness of STEM education and its components. As they will be starting to perform their jobs soon,
they can have the opportunity to improve themselves before the service by making applications
related to STEM education. However, it may also be beneficial to determine how competent pre-
service teachers are in applying STEM education and doing practices to improve this. Increasing
theoretical knowledge about STEM education may not be possible as the research was conducted last
year and they completed almost all the courses. In this context, by providing both theoretical and

practical courses on STEM education in the first, second and third grades faculty of education, it



Acar, D., Ecevit, T. ve Biiyiiksahin, Y.

would ensure that the pre-service teachers start their profession better prepared and equipped for
STEM education in the following terms. As STEM education is based on interdisciplinary cooperation
and is conducted at all levels starting from pre-school, the perceptions, awareness and opinions of

pre-service teachers in different branches can be determined.
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