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FEN ETKINLIKLERINDE SANAT
ENTEGRASYONU: KURAMSAL BiR BAKIS

Burcu ALAN!

1. GIRIS

Maxine Greene'in calismalari, sanatla mesgul olmanin
bireyde farkindaligi artirarak bilingli  bir bakis agist
gelistirebilecegini, yaraticilig1 destekleyebilecegini ve diinyadaki
degisim potansiyelini anlamaya yonelik bir dil ve biling
olusturabilecegini ortaya koymaktadir (Greene, 2000). Ancak
yine de okullarda sanatin degeri iizerine tartismalar devam
etmektedir. Sanat sadece sanat i¢in mi olmalidir, yoksa daha genis
bir potansiyel mi tasimaktadir? Sanatin ¢ocuklarin yasamina
deger kattig1 kabul edilse de akademik basariya olan etkisi daha
fazla arastirilmasi gereken bir konudur (Pepper vd., 2014). Ulusal
Egitim Boylamsal Calismalari ve diger arastirmalar, sanatin uzun
vadede liniversiteye erigim, akademik basari ve ilerleyen yillarda
daha aktif bir toplumsal katilim tiizerinde olumlu etkilerinin
oldugunu gostermektedir (Catterall, 2009)

1.1. Sanat Egitimi ve Sanat Entegrasyonu

Insan deneyiminin ayrilmaz bir pargasi olan sanat egitimi
caglar boyunca gerek bireylerin gerekse toplumlarin
doniistimiinde rol oynamigtir. Sanat, toplum ve kiiltiir ii¢liisii i¢
ice gegmis  kavramlardir.  Ogrencilerdeki  yaraticiligin
temellerinden olan sanat egitimi, ayn1 zamanda ogrencilerin
aragtirma, ifade etme, takdir etme, algilama ve yorumlamalarina
katkr saglar. Ogrencilerin dogay, tutkularin1 ve gii¢lii yanlarini
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fark etmelerini saglayarak yeni gercekliklerle tanistirir, bakis
acilarin1 genigletir ve degistirir. Ayrica sanat egitimi, fen ve
matematik egitimine estetik bir bakis acis1 kazandirmaktan ve bu
disiplinlerin 6grenilmesini daha ilging ve ¢ekici hale getirmekten
sorumludur (Singh vd., 2024).

50 yili askin bir siiredir aragtirmacilar sanatla
biitiinlestirilmis egitimin degerlerini tartismaktadir (Arnstine,
1996; Maresal, 2014). Sanat 6gretiminde kullanilan yontemlerin
cesitliligi ve sanatin egitime entegrasyonu farkli yaklagimlar
cercevesinde ele alinmaktadir. Birinci yaklasimda, dans, drama,
gorsel sanatlar veya miizik gibi sanat dallari, 6grencilerin sanat
alanindaki becerilerini gelistirmeye yonelik bagimsiz dersler
seklinde sunulmaktadir. Ikinci yaklasimda, sanat temelli
etkinlikler, sanat disindaki akademik disiplinleri desteklemek
amactyla bir dgretim araci olarak kullanilmaktadir. Ornegin,
hareket veya dans kullanilarak okuryazarlik becerileri
gelistirilebilir; 6grenciler bedenlerini belirli harfleri temsil edecek
sekilde konumlandirarak 6grenme sirecine dahil olabilirler.
Ugiincii  yaklasimda  ise  sanat, akademik konularm
pekistirilmesine ve igerigin daha ilgi ¢ekici hale getirilmesinde
kullamlmaktadir. Ornegin, fen dersinde harita olusturma
siirecinde sicak ve soguk renklerin bilingli bir sekilde
kullanilmasi, 6grencilerin hem sanatsal hem de akademik
kazanimlar elde etmelerine yardimci olabilir (Peppler vd., 2014).

Burnaford vd. (2007) sanat entegrasyonunu, sanata ait
bilgi ve becerilerin farkli disiplinlere etkili bir sekilde
aktarilmasini1 destekleyerek, 6grencilerin ¢esitli alanlar arasinda
anlamli baglantilar kurmasina yardimci olan bir siire¢ olarak
tanimlanmaktadir. Hardiman vd. (2019), ¢calismalar1 kapsaminda
sanat entegrasyonunu hem sanat dis1 hem de sanata dayali
standartlarin ele alindigi, sana dist akademik igeriklerin
Ogretilmesine  yonelik  pedagojik  bir yontem  olarak
tanimlamiglardir.
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Arastirmalar, sanat egitiminin ogrencilerin
yaraticiliklarin1  gelistirdigini, elestirel diistinme becerilerini
giiclendirdigini, yenilik¢i diisiinme yetilerini destekledigini, is
birligi yapma yeteneklerini artirdigin1  ve kisiler arasi
iletisimlerini olumlu yonde etkiledigini gostermektedir (Burton
vd., 2000; Liao, 2016, NAEA, 2016). Son arastirmalar, sanatin
soyut diistinme, farkli bakis acilari gelistirme, uzamsal akil
ylirlitme, yaratict 6zgiiven, deneyimlere aciklik ve merak gibi
bilissel yetileri destekledigini ortaya koymaktadir (Swaminathan
& Schellenberg, 2015; Winner vd., 2013). Sanat egitiminin iddia
edilen sonuglar1 ve sagladig1 katkilar ABD’de tanitilan STEAM
kavramina ilham olmustur (Allina, 2013; Daugherty, 2013).
Kavram temelde STEM konularma artan odaklanmadan ve
ABD’de de son on yilda sanat egitimindeki diisiisiin dengesini
saglamak amaci ile tanitilmigtir (Martin vd., 2013).

1.2. Fen Egitiminde Sanat ve Sanatin Rolii

Sanat geleneksel olarak 6znel ve duygusal bir etkinlik
olarak goriilmekte iken fen bilimleri biligsel ve nesnel ilgi
alanlarina dayandigl i¢in sanatin fen egitimine nasil katkida
bulunabilecegi sorunu ¢ok az Oneme sahipmis gibi
algilanabilmektedir (Posner & Strike, 1992). Bir¢ok kisi hem
sanatin hem de bilimin birbirini tamamlayan, uyumlu ve
birlestirilmesi miimkiin olan yaratic1 faaliyetler oldugu
diisiincesini savunmaktadir (Fischer 1999; Vickers 1988). Adams
& Funchs (1985), sanatin fen egitiminde kullanilmasina yonelik
arglimanlar ikiye ayirmistir. Bunlardan biri sanatin motive edici
bir giic veya smifa heyecan katma aract olarak
kullanilabilecegidir. Digeri ise sanatin bilimi 6grenmenin bir
araci oldugudur.

Sanatin fen derslerinde kullanilmasi, farkli yaklagimlarin
ve tartismalarin ortaya c¢ikmasina neden olmustur. Oncelikle,
bir¢cok akademisyen sanatin fen egitimi konularin1 daha insancil
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bir hale getirdigini ve dgrenciler i¢in daha anlasilir ve erisilebilir
kildigin1 savunmaktadir. ikinci olarak, bazi arastirmacilar sanati
oncelikli olarak bir arag olarak gormekte ve Ogrencilerin
kavramsal anlayislarini degerlendirmek amaciyla
kullanmaktadir. Bu baglamda, 6grenciler genellikle bilimsel
fenomenleri gorsellestirerek ifade eder ve bu siireg, goriismelerle
desteklenebilir. Bu yaklagim, fen egitiminde bireysel bilissel
stireglerin anlagilmasina katki saglamaktadir. Dove vd. (1999),
cocuklarin bir nehir havzasina iliskin kavramsal anlayislarini
incelerken ¢izimlerden ve gorlismelerden faydalanmistir.
Cocuklarla ¢izimleri iizerine yapilan goriismelerin, olasi yanlis
anlamalar1 belirlemek acisindan Onemli oldugunu
vurgulamiglardir. Benzer sekilde, Teixeira (2000), c¢ocuklarin
sindirim sistemi hakkindaki anlayislarin1 degerlendirirken sanat
etkinlikleriyle birlikte goriismeleri de kullanmistir. Baska bir
calismada, Reiss & Tunnicliffe (2001) ile Reiss vd. (2002), ¢cocuk
cizimlerini kullanarak kii¢iik yastaki 6grencilerin insan viicuduna
dair kavrayislarimi incelemistir. Ugiincii yaklasim, cocuklarin fen
derslerinde sanat etkinliklerine katilirken hangi unsurlar1 dahil
edip hangilerini disarida birakacaklarina yonelik kararlarini,
baglamsal faktorler ve durumsal kosullar c¢ercevesinde
degerlendirmistir. Ornegin Jakobson & Wickman (2015),
caligmalarinda ¢ocuklari iki etkinlige dahil etmislerdir. Bunlardan
biri yapraklar1 gozlemledikleri bilimsel arastirma digeri ise
yapraklar1 farkli renkler de boyalar kullanarak ovusturduklar
sanat uygulamasi. Uygulamalarin sonucunun, her iki etkinligin de
birbirini  tamamladigit ve sadece yapraklar hakkinda
derinlemesine bilimsel Ogrenmeyi degil, ayn1 zamanda
yapraklarin 6zelliklerine yonelik estetik yargilarla ifade edilen
estetik deneyimleri de destekledigi belirlenmistir. Bu yaklagima
yonelik alanda yapilan birgok caligma mevcuttur (Caiman &
Lundegard, 2014; Jakobson & W.ickman, 2015; Lundin &
Jakobson, 2014). Gergeklestirilen g¢alismalar sonucunda fen
derslerinde sanat uygulamalarinin kullanilmasinin, ¢ocuklarin
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ayrim yapma ve karar verme konusunda ¢ok daha fazla firsat
sundugunu ve bununda daha ileri diizeyde O&grenmeyi
destekledigini gostermistir (Caiman & Jakobson, 2019).

Giliniimlizde yaraticiligin ve sanat temelli 6grenmenin
degeri Amerika’daki fen, teknoloji, miihendislik, sanat ve
matematik (STEAM) hareketiyle vurgulanmaktadir (Henriksen,
2014). Dérdiincti yaklagim olarak literatlirde yer alan STEAM
modelin bilim ve sanat egitimine yonelik disiplinler arasi
yaklasim potansiyeli yiiksektir. Fen egitiminde sanat1 koruma ve
O0grenmenin dogasini desteklemek amaciyla STEAM modeli
gelistirilmis olup STEM’ den farkli olarak bu model sanatsal ve
yaratict siiregleri daha fazla 6n plana ¢ikarmaktadir (Katz-
Buonincontro, 2018). Baz1 arastirmacilara gére “STEAM” her
zaman vard1 ancak bu sekilde etiketlenmemisti. Ornegin ressam-
matematikci-bilim insan1 Leonardo DaVinci, genellikle sanatlari
ve bilimleri sorunsuz bir sekilde entegre edebilen yetenekli
mucitlerdir.

Trilling & Fadel’e (2009) gore STEAM modelinin temel
dayanaklarindan biri, yaraticithi@in 21. ylizyilda en kritik
becerilerden biri oldugu diisiincesine dayanmaktadir. Gurnon vd.
(2013), bilim ve sanat disiplinlerinin birbirleriyle etkilesim i¢inde
oldugunu ve bu etkilesimin karsilikli olarak besleyici ve
gelistirici bir rol oynadiginmi ileri slirmiis ve bir calisma
yurtiitmiglerdir.  Lisans  seviyesindeki sanat ve bilim
ogrencilerinin protein zincirlerini temel alarak heykeller
olusturdugu disiplinler arasi bir arastirma gergeklestirmislerdir.
Elde edilen bulgular, sanat ile bilimin bir arada kullanilmasinin
ogrencilerin  bilimsel kavramlar1 6grenme ve aktarma
siireclerinde merak duygusunu, yaraticiligini, hayal giiciinii ve
metafor kullanimini destekledigini ortaya koymustur.
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1.3. STEM’den STEAM’e Gegis Siireci ve Onemi

STEAM (Fen, Teknoloji, Mduhendislik, Sanat ve
Matematik) egitimi, 2007 yilinda Amerikalilar i¢in Sanat Ulusal
Politika Yuvarlak Masa toplantisinda, 6grencilerin STEM (Fen,
Teknoloji, Miihendislik ve Matematik) alanlarina olan ilgisini ve
yetkinligini artirma ihtiyacina yanit olarak gelistirilmis yeni bir
egitim yaklagimidir (Allina, 2013; Quigley vd., 2017). Yani
yaraticilik gelisiminin temeli olarak sanatinda eklenmesiyle
STEM, STEAM’e doniismiistiir (Dejarnette, 2018; Kim & Park,
2012; Sochacka vd., 2016). Singh vd. (2024) STEAM’ e dahil
olan her bir disiplinin kendi epistemolojisi ve dogasi oldugunu,
her disiplinin kendine 6zgii unsurlariyla STEAM kavramina
katkida bulundugunu ifade etmistir. STEAM egitimi, sanat ve
STEM alanlarim1 bir araya getirerek dgrencilerin yaraticiligini,
problem ¢6zme yeteneklerini ve biligsel becerilerini gelistirmeyi
hedefler. Bu yaklagim, 6grencilerin derse olan ilgisini artirirken
yenilik¢i diisiinme yetisini de destekler (Liao, 2016; NAEA,
2016; Root-Bernstein, 2015). Ayni zamanda, bireylerin is
hayatinda bagarili olabilmesi i¢in 6nemli olan takim ¢alismasi,
etkili iletisim ve uyum saglama gibi becerilerin gelisimine de
katkida bulunur (Colucci-Gray vd., 2017).

STEAM egitimiyle ilgili Britanya Egitim Aragtirmalari
Dernegi tarafindan yayimlanan son rapor, bu alandaki
terminoloji, pedagojik yaklasim ve arastirmalarda tutarsizliklar
ile kavramsal belirsizlikler bulundugunu ortaya koymaktadir
(Colucci-Gray vd., 2017). Bu belirsizliklerin en dikkat ¢eken
noktalarindan biri, STEAM’ de yer alan “Sanat” (Arts)
kavraminin nasil tanimlandigidir. Bazi akademisyenler, bu
kavrami yalnizca gorsel sanatlarla (resim, ¢izim, fotografcilik,
heykel, medya sanatlar1 ve tasarim) sinirli tutarak “Sanat Egitimi”
olarak ele almaktadir. Diger bazi arastirmacilar ise bu kapsami
genisleterek sahne sanatlari (dans, miizik, tiyatro), dijital medya,
estetik ve el sanatlarim1 iceren “Sanatlar Egitimi” olarak
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degerlendirmektedir. Daha genis bir perspektifle yaklagsan bazi
akademisyenler ise sanat kavramini beseri ve sosyal bilimleri de
icine alacak sekilde tanimlamaktadir (Herro & Quigley, 2016;
NAEA, 2016; Quigley vd., 2017). Ayrica, baz1 uzmanlar "Sanat"
kavramini proje tabanli 6grenme, teknoloji odakli 6grenme veya
tasarim temelli 6grenme ile benzer anlamda degerlendirmektedir.

STEAM, sanat temelli bir egitim modeli olarak
Ogrencilerin ¢esitli disiplinler arasinda iliski kurmalarina
yardimci olur. Modern problem ¢dzme yaklagimlarini ve cagdas
teknolojileri kullanarak farkli alanlar arasinda gecis yapmalarini
tesvik eder. Bu sayede 6grenciler, diinyaya daha 6zgiin, yaratici
ve bireysel bakis agilariyla yaklagma firsati bulurlar (Bequette &
Bequette, 2012).

1.4. Fen Egitiminde Sanat Entegrasyonuna lliskin
Bazi Calismalar

Kagar (2012), gorsel sanatlar ile biitiinlestirilmis
probleme dayali 6grenme yonteminin ilkogretim diizeyindeki
Ogrencilerin  fen dersi akademik basarilarina, bilimsel
yaraticiliklarina ve sanat etkinlikleriyle fen 6grenme tutumlarina
etkisini belirlemeyi amaglamistir. Bu amag dogrultusunda 6. Sinif
Fen ve Teknoloji Ogretim Programi’nda yer alan “Maddenin
Tanecikli Yapist” iinitesi, gorsel sanatlar ile biitiinlestirilmis
probleme dayali 6grenme yontemine uyarlanmis ve yedi haftalik
bir silire zarfinda deneysel uygulama gergeklestirilmistir.
Calismanin sonucunda, belirlenen {initeye iliskin 6grencilerin
akademik basarilarinda, bilimsel yaraticiliklarinda ve sanat
etkinlikleriyle fen 6grenme tutumlari arasinda deney grubunun
lehine anlamli farkliliklar tespit edilmistir. Ayrica yapilan
miilakatlar sonucunda gorsel sanatlar ile biitiinlestirilmis
probleme dayali Ogrenme yontemine iliskin deney grubu
Ogrencilerinin olumlu goriislere sahip oldugu belirlenmistir.
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Cevik (2018), antik ¢ag mimarligi alaninda STEAM
uygulamasinin lisans dgrencilerinin basarilar1t ve STEM algilari
tizerindeki etkisini belirlemeyi amaglamigtir. Arastirmanin
katilimeilar1 iiniversite ikinci simifta 6grenim gormekte olan
Arkeoloji  Ogrencileridir.  Calismanin  sonuglarina  gore
Ogrencilerin basar testleri deney grubu lehine anlamli ¢ikmistir.

Madenci & Yilmaz (2019), STEAM etkinliklerinin
Ogrencilerin becerilerini, tutumlarini ve akademik basarilarini
olumlu yonde etkileyebilecegi varsayimina dayanarak,
Ogrencilerin  sanatsal  becerilerinin  STEAM etkinlikleri
araciligiyla desteklenerek is birligi, yaratict diislinme ve tasarim
becerilerinin  gelistirilmesi amaglanmigtir.  Siire¢ igerisinde
bagiml ve bagisiz degisken kavramlarini temele alarak elektrik
devre elemanlart ile elektrik devrelerinin kurulabilecegi cesitli
etkinlikler, robot tasarlama etkinlikleri, video etkinlikleri ve 3D
etkinlikleri hazirlanmig ve bu etkinlikler 30 6grenciye
uygulanmistir. Caligma sonucunda &grencilerin tasarim ve is
birligi becerilerinin, yaratici diisiinme becerilerine gore gelisimi
daha fazla pozitif yonde etkiledigi tespit edilmistir.

Ultay vd. (2020) vyaptiklart c¢alismada, 4. smf
ogrencilerinin  'Besinlerimiz' {initesinin  'Saghkli  Yasam'
konusunun STEAM etkinlikleri ve SE modeline uygun sekilde
Ogretilmesini saglamay1 ve bu etkinlikler hakkinda 6grencilerin
goriislerini almay1 amacglamiglardir. Caligma sekiz 6grenci ile
gerceklesmistir. Uygulama sonrasinda Ogrencilerin STEAM
etkinliklerini eglenceli bulduklari, begendikleri ve diger fen
konularinin da STEAM etkinlikleri ile yapilmasini arzu ettikleri
sonucuna ulagilmigtir. Yazarlara goére, STEAM etkinlikleri
Ogrencilerin is birligi icinde ¢alismasini, etkinliklere aktif katilim
saglamasini, 6grendikleri bilgileri transfer edebilmesini, {iriin
olusturabilmesini ve giinlik hayatta karsilasabilecekleri
problemlere ¢6zum Uretebilmesini destekleyerek onlar izerinde
olumlu ve kalict etkiler birakmustir.
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Din¢ & Karahan (2021) ¢alismalarinda, fen bilimleri dersi
ile gorsel sanatlar dersini birlestirerek siirece katilan 6grencilerin
ve egitimcilerin sanat entegrasyonuna yonelik duygu, diisiince ve
goriislerini tespit etmeyi amaglamiglardir. Fen bilimleri dersi
kapsaminda yiiriitiilen calisma 7 hafta slirmiistiir. Calismanin
sonucunda dgrenciler, sanat entegrasyonu yontemini sevdiklerini,
bu yontemin motivasyonlarini artirdigin, is birligi ve iletisim
becerilerini giiclendirdigini, akademik basarilarini olumlu yonde
etkiledigini, bilgilerini daha kalic1 hale getirdigini ve kendilerini
daha iyi ifade edebildiklerini belirtmislerdir.

Mun (2021), bilimsel akil yiiriitme ve estetigin,
birbirinden bagimsiz disiplinler olmadigini; ¢ilinkii bilim
insanlarinin basarisinin yalnizca biligsel yeteneklerine degil, ayn1
zamanda yaraticilik, hayal giicii ve somut diisiinme becerilerine
de dayandigini ifade etmektedir. Caligsmasinda, estetik deneyimin
O0grenme siireclerindeki roliinii inceleyerek, sanat, bilim ve
teknolojinin birlesimini igeren etkilesimli sanat tiretim siire¢lerini
arastirmayr amaglamistir. Arastirma, Kore STEAM egitimi
baglaminda yiiriitiilmiis olup, sanat alaninda egitim goéren 19 lise
ogrencisinin katilimiyla gerceklestirilmistir. Ogrenciler, kendi
sanat eserlerini tasarlarken, teknik, sanatsal ve fen egitimi
uzmanlariyla birebir danigsmanliklar yaparak fikirlerini gelistirme
firsati bulmuslardir. Calisma kapsaminda, dokuz ay sliren
gozlemler gercgeklestirilmis; Ogrenciler ile teknik uzmanlar
arasindaki etkilesimler, bireysel goriismeler, 6gretmenle yapilan
miilakatlar ve 6grencilerin olusturdugu eserler gibi ¢esitli nitel
veriler toplanmistir. Bu veriler, sanat lisesi Ogrencilerinin
etkilesimli sanat iiretim siireglerini estetik bir bakis agisiyla analiz
etmek amaciyla vaka ¢alismasi yontemiyle degerlendirilmistir.
Ogrenciler, bu siirecte kendi diisiinsel simrlarimi kesfederek,
bilimsel bilgi ve becerileri yaratici fikirlerine entegre
edebilmislerdir. Arastirma sonuclari, 6grencilerin kendi diisiince
siirlarini kesfettiklerini ve edindikleri bilimsel bilgi ve becerileri
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kullanarak diislincelerini ifade edebildiklerini gostermektedir.
Sonug olarak, fen bilimlerine yonelik ilgi ve tutumlarinda olumlu
bir artis gozlemlenmistir.

Demir (2022), calismasinda fen bilimleri dersinin sanat
etkinlikleriyle biitiinlestirilmesinin ~ dgrencilerin  akademik
basarisi, yaraticiligi, derse yonelik tutumlari ve 6grenme tirtinleri
tizerindeki etkilerini belirlemeyi amaglamistir. Arastirmada,
ilkokul dordiincii sinif 6grencileriyle farkli sanat dallari (Resim,
Heykel, Miizik, Edebiyat, Grafik Tasarim, i¢ Mimari, Dijital
Sanatlar ve Endiistri Uriinleri Tasarimi), sanat elestirisi ve sanat
tarihinin kullanildig1 etkinlikler gergeklestirilmis ve Ogrenme
urinleri olusturulmustur. Calismanin sonuglarina gore, deney
grubundaki ogrencilerin fen dersi akademik basarilarinda,
yaraticiliklarinda ve derse karsi tutumlarinda anlamli bir artis
gbzlemlenmistir. Ayrica nitel verilerin analizi sonucunda,
ogrencilerin kazanimlarinin biligsel boyut, duyugsal boyut,
sanatsal boyut, cevresel farkindalik boyutu ve uzaktan egitim
boyutu olmak iizere bes tema altinda toplandig1 belirlenmistir.

Yildiz (2023) yaptig1 calisma da okul dncesi 6grencilerine
yonelik STEAM etkinliklerinin gelistirilmesi, uygulanmasi ve
etkisinin incelenmesini amacglamis ve bu etkinlikleri Web 2.0
araclart ile zenginlestirmistir. Calismanin ilk asamasinda okul
oncesi Ogrencilerine yonelik hazirlanan STEAM etkinliklerinin
ogrencilerin ilgisini ¢ekecek diizeyde olmasi, yas ve seviyelerine
uygun olmasi ve fen ve matematik konularini icermesi gerektigi
sonucuna ulasilmistir. ikinci asama da gelistirilen STEAM
etkinliklerinin 6grencilerin ilgisini ¢ektigi ve 6grenciler lizerinde
olumlu etkiler biraktig1 sonucuna ulasilmistir. Ugiincii asama da
STEAM etkinliklerinin deney grubundaki 6grencilerin bilimsel
slireg, problem ¢dzme ve yaraticilik becerilerinde anlamli etkisi
oldugu sonucuna ulasilmistir.

10
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Ulus & Okvuran (2025), sanat merkezli STEAM
etkinliklerinin ilkokul dérdiincii sinif 6grencilerinin yaraticiligina
etkisini incelemistir. 15 hafta siiresince gergeklestirilen ¢aligsma
da dort farkli sanat merkezli STEAM etkinligi uygulanmistir. Bu
etkinliklerin isimleri; “Dijital eskizlerim”, “Yapay zeka ile sokak
kedileri i¢in kuliibe tasarliyorum”, “Fosil miizesi kuruyorum” ve
“Dogal ve atik malzemelerden geri doniiglim sanatina” dir.
Uygulama sonucunda sanat merkezli STEAM etkinliklerinin
deney grubu O6grencilerinin yaraticiliklarinda anlamli bir artisa
sebep oldugu sonucuna ulasilmistir.

2. SONUC VE ONERILER

Fen etkinliklerine sanatin dahil edilmesi, 6grencilerin fen
kavramlarin1 daha derinlemesine anlamalarini  saglamak,
yaraticiliklarini gelistirmek ve disiplinler aras1 6grenmeyi tesvik
etmek amaciyla gerceklestirilebilir. Bu iki  disiplinin
entegrasyonu, d6grencilerin bilimsel bilgileri yalnizca ezberlemek
yerine, hayal giicli, yaratict diisinme ve estetik algi gibi
becerilerle birlestirmelerine olanak taniyabilir. Bu sayede, soyut
fen kavramlar1 somutlastirilabilir, 6grenciler fen kavramlariyla
duygusal ve estetik bir bag kurabilir ve bilimsel siire¢ becerileri
(gbzlem yapma, hipotez kurma, modelleme ve sonu¢ cikarma
gibi) sanatla desteklenerek daha etkili hale gelebilir. Ayrica,
STEAM yaklagimiyla bilim ve sanatin birlikte ele alinmasi,
ogrencilerin farkli disiplinleri bir araya getirerek 21. yiizyil
becerilerinin gelismesine katki saglayabilir.

Sanat ve fen etkinliklerinin entegrasyonu, Ogrencilere
biligsel, duyussal ve psikomotor acidan c¢esitli faydalar
saglayabilir. Fen etkinliklerine sanatin dahil edilmesi,
Ogrencilerin yaratici diisiinme becerilerini gelistirebilir ve bu
sayede bilimsel problemlere yenilik¢i ¢ozimler Gretebilmelerine
katk1 saglayabilir. Ayrica, karmasik fen konular1i sanat

11
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etkinlikleriyle desteklendiginde, soyut kavramlar daha anlasilir
hale gelebilir ve Ogrenciler tarafindan daha kolay
igsellestirilebilir. Sanatin entegre edildigi etkinlikler, 6grenciler
i¢cin daha ilgi ¢ekici ve eglenceli olabilir. Bu durum, onlarin derse
olan ilgisini artirabilir, motivasyonlarini yiikseltebilir ve 6grenme
sirecini daha verimli hale getirebilir.

Fen egitiminde sanat entegrasyonuna yonelik yapilacak
calismalar i¢in bazi 6nerilerde bulunulmustur. Bunlar:

e Sanatin fen 0grenme siireglerine nasil katki sagladigin
ortaya koyan disiplinler arasi arastirmalara daha fazla
odaklanilabilir.

« Ogrencilerin fen kavramlarin1 daha iyi anlamalar1 icin
hangi sanat tirlerinin (resim, mazik, heykel, dijital sanat
vb.) daha etkili oldugu arastirilabilir.

» STEAM egitiminde sanatin roliinii vurgulayan yeni
Ogretim yontemleri gelistirilebilir.

* Fen 0gretmenlerinin sanatla biitiinlesik 6gretime yonelik
algilar1 ve bu tiir etkinlikleri derslerine entegre etme
konusundaki yeterlilikleri arastirilabilir.

* Sanat ve fen entegrasyonunu artirmak i¢in sanal gergeklik
(VR), artirllmis gergeklik (AR) ve dijital sanat araglarinin
kullanimu arastirilabilir.

* Kodlama, yapay zeka ve veri gorsellestirme gibi teknoloji
tabanli  uygulamalarla fen ve sanatin  nasil
birlestirilebilecegi incelenebilir.
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PREDICTING PRE-SERVICE SCIENCE
TEACHERS’ATTITUDES TOWARDS STEM
APPLICATIONS!

Fatma Zehra CAVDAR?
Hayriye Nevin GENC?

1. INTRODUCTION

Science is an essential tool for solving the most significant
problems of our time and for understanding the universe.
Scientific thinking and comprehension are necessary not only for
scientists but also for people worldwide. In this sense, science is
the discipline that individuals should turn to when addressing
complex problems and mitigating life-threatening issues
(National Academies of Sciences, Engineering and Medicine,
2021).

Science is the pursuit of systematically analyzing and
predicting nature and natural phenomena. Every event in nature
IS a subject of science, which is why science is an integral part of
life. Scientific knowledge is derived from experiments and
observations, making it consistent, testable, and objective. It is
clear that scientific knowledge is indispensable in every aspect of
our lives and plays a pivotal role in the future of societies. For this

1 This study is based on the master’s thesis titled “Investigation of Science Teacher
Candidates' Self-Efficacy and Attitudes Towards Stem Practices” published in the
year 2024.

2 Graduate student, Necmettin Erbakan University, Institute of Educational Sciences,
Department of Science Education, zehcav94@gmail.com, ORCID: 0000-0002-
0092-2502.

8 Assoc. Prof. Dr., Necmettin Erbakan University, Ahmet Kelesoglu Faculty of
Education, Department of Science Education, nnevin85@hotmail.com, ORCID:
0000-0003-3240-0714.
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reason, the emphasis on science education has increased in
developed countries, and the pursuit of quality and excellence in
education has become a central goal (Dogru & Kiyict, 2005).

According to Taber (2017), in order to effectively teach
science, both scientific outcomes and the scientific process should
be emphasized and incorporated into the curriculum. To achieve
this, the program should include less theoretical content and focus
more on practical activities within the classroom.

Students' science literacy skills improve with an
interdisciplinary approach to education. In this context, teachers'
collaborative efforts across disciplines and the ability to expand
students' perspectives through interdisciplinary connections are
crucial for achieving science literacy (Webb, 2009).

According to the Organisation for Economic Cooperation
and Development (OECD, 2018), scientific literacy involves not
only having knowledge of science concepts and theories but also
being familiar with the procedures and practices commonly used
in scientific research, and being aware of their contribution to
science education. Additionally, it entails an understanding of the
fundamental concepts that underpin scientific and technological
thinking, along with an awareness of how such knowledge is
obtained and verified.

STEM can be defined as an educational approach that
aims to equip all students from pre-school to higher education
level with 21st century skills by integrating science, mathematics,
engineering and technology disciplines (Aydogan, 2019). In the
business world and professionally, 21st century skills have gained
importance and STEM professions have become an indispensable
element for a developed society. For this reason, STEM and 21st
century skills have started to be included in education
programmes. The characteristics that STEM education will
provide within the scope of 21st century skills can be listed as
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creative thinking, innovation, critical thinking, non-routine
problem solving, life and career skills, self-development,
effective communication and working in cooperation. Students
who have received STEM education are expected to be problem-
solving, innovative thinkers, highly creative, logical thinkers,
technologically literate and self-confident individuals (idin,
2017).

Programs designed with the integration of Science and
Mathematics will enhance student success, especially in
answering integrated questions that go beyond the classroom
scope, as long as they are implemented effectively in lessons. An
ideal implementation requires teachers to have both content
knowledge in science and mathematics, as well as the ability to
meaningfully transfer that knowledge. Therefore, it is necessary
to ensure that teachers are trained to reach a certain level of
proficiency. Furthermore, curriculum designers in these fields
should identify topics that can be integrated and organize the
program flow accordingly (Kiray & Kaptan, 2012).

The STEM approach is an educational approach that has
emerged in the sense of raising individuals with the skills needed
by the 21st century business world and bringing each individual
into society as STEM literate. It is possible for societies to raise
STEM literate individuals by fully integrating the components of
STEM into education and training (idin, 2017).

STEM-integrated science education courses positively
improve students' perceptions of engineering, technology, career
and STEM. In addition, it was revealed that scientific creativity
scores and science conceptual learning increased (Gulhan, 2016).

In order for science to become widespread in schools in
Turkey and to raise globally competitive individuals, it is
necessary to raise individuals who are interested in STEM fields,
entrepreneurial, open to innovation, and creative. For this,
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teachers should emphasise solidarity, instill an entrepreneurial
spirit, be aware of technological developments and educate
themselves in the fields of science, mathematics, technology and
engineering (Akgunduz et al., 2015).

Within the framework of MEB (2024) Turkey Century
Education Model, interdisciplinary relations are included to
support the development of students. In this perspective, an
approach based on inquiry and research between science,
technology, engineering and mathematics disciplines is applied in
STEM education. In this sense, the 2024 new curriculum also
includes extracurricular activities that offer out-of-school
learning experiences for students to discover their interests and
develop their talents through interdisciplinary experiences and
STEM.

In the 21st century, with the inclusion of all technological
and scientific developments in the education system, many
teaching methods that have been the subject of academic research
have been reshaped and the scope has become wider. Especially
STEM applications have become widespread all over the world
and both applications in education and training and academic
research have increased. In this sense, STEM education in Turkey
has started to be taught as a course in the faculties of education of
many universities and various courses have been organised and
training opportunities have been offered to prospective teachers.
Here, attitudes and self-efficacy of pre-service teachers have also
come to the agenda. It is obvious that it is an undeniable fact that
all of the processes of creating course content, planning and
evaluation with STEM integration are related to the attitudes of
teachers and pre-service teachers. In this sense, in this study, the
research question was developed based on this problem.

This research aims to answer the question ‘Do pre-service
science teachers’ STEM attitudes change according to the

22



Fen Bilgisi Egitimi Konulari

university and grade level they study?’ The following sub-
problems were determined for this problem statement.

Sub-Problem Statement 1. Do pre-service science
teachers' attitudes towards STEM show a significant difference
according to the university variable?

Sub-Problem Statement 2: Do pre-service science
teachers' attitudes towards STEM show a significant difference
according to the grade level variable?

2. METHOD
2.1. Research Design

Within the scope of the research, the relational survey
model was used to reveal the relationship between the attitudes of
pre-service science teachers towards STEM in the context of the
university and grade level they studied. In the relational survey
model, the relationships between two or more variables are
examined and the level of this relationship is determined
(Blyukozturk et al., 2016).

2.2. The Population and Sample of the Study

The study population consists of science education
students studying in faculties of education in Turkey during the
2023-2024 academic year. In this study, the simple random
sampling method was used. Through this method, every unit
within the population is provided with an equal and independent
probability of being included in the sample. Random sampling
was chosen as the most appropriate and valid method for selecting
the sample representing the population (Blylkoztirk et al.,
2016). The sample consisted of 283 pre-service teachers studying
in science teaching programs at two different universities in
Turkey during the 2023-2024 academic year. During the data
collection process, the scales were distributed in printed form to
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volunteer students. The frequencies and percentages of the 283
students included in the research data, according to their
university of study, are presented in Table 1.

Table 1. Frequency and Percentage of the Sample Group According to
the University Variable

University f % Cumulative Percentage
University A 167 59 59
University B 116 41 100

Total 283 100

The frequencies and percentages of the sample group in
terms of grade level are presented in Table 2.

Table 2. Frequency and Percentage of the Sample Group According to
the Grade Level Variable

Grade Level f % Cumulative Percentage
Grade 1 84 30 30
Grade 2 85 30 60
Grade 3 65 23 83
Grade 4 49 17 100
Total 283 100

The university students participating in the study have not
received additional training in STEM. However, within the
framework of the undergraduate program in science education set
by the Council of Higher Education (YOK), they have been
taught as part of the curriculum on STEM and interdisciplinary
education at the university they are attending.

2.3. Data Collection Tools

In the study, a personal information form and a Likert-
type scale were used as data collection tools. Likert-type scales
allow for reaching the sample group in a short time, provide
reliable results in measuring sensory characteristics, and are
frequently preferred data collection tools because it is easier to
ensure validity and reliability (Tekindal, 2009). Therefore, an
existing Likert-type scale was used as a data collection tool in this
study. During the research process, the personal information form
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and the Attitude Towards STEM Scale developed by Ozcan and
Koca (2019) were applied. The participants answered the scale
questions individually and voluntarily. Prior to the
implementation, participants were informed about the purpose
and general framework of the study and were provided with
instructions regarding the key considerations during the
administration of the scale.

The personal information form includes questions
regarding the grade level and universities of the pre-service
science teachers participating in the study. The Attitude Towards
STEM Scale, developed by Ozcan and Koca (2019), consists of 4
different sub-dimensions: Mathematics, Science, Engineering,
and Technology, as well as 21st-century skills, with a total of 37
items. The scale is a 5-point Likert-type scale, and the items are
graded from “Strongly Agree (5)’ to “Strongly Disagree (1)’. The
scale was designed in such a way that a maximum of 185 points
and a minimum of 37 points could be obtained in total. The
original version of the scale was developed by the Friday Institute
for Innovative Practices in Education (2012) to determine the
attitudes of middle and high school students towards science,
technology, engineering, and mathematics. The adaptation of the
scale into the Turkish language was carried out after obtaining
permission from the relevant institute. The original version of the
scale was first translated into English, and the adapted version
was then translated into Turkish by experts in the field of science
education, with additional support from Turkish language
experts. To strengthen the translation, the Turkish version was re-
translated into English using the back-translation technique, and
necessary adjustments were made to the Turkish version based on
similarities and differences. Next, the comprehensibility of the
scale was tested through a pilot application with a sample of 7th-
grade students, and the necessary adjustments were made
accordingly (Ozcan & Koca, 2019). The actual application of the
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scale was carried out with a sample of secondary school students,
and the data was analyzed. The reliability of the scale was
assessed by calculating the Cronbach's alpha coefficient for
internal consistency, both for the sub-dimensions and the overall
scale. Additionally, Confirmatory Factor Analysis (CFA) was
performed to evaluate the degree of alignment between the scale's
structure and that of the original scale.

2.4. Data Collection

The scale and the personal information form used in the
study were delivered by hand to pre-service science teachers
studying at two different universities in Turkey. They were given
general information about the subject and scope of the research
and asked to contribute to the data collection process. In the light
of this information, the volunteer candidates were informed about
the completion of the scale and were given time to answer the
questionnaire. The printouts of the relevant forms were collected
from the candidates who applied the scale and the data were
brought together. The research was carried out by obtaining the
necessary permission (12.05.2023-231) from Necmettin Erbakan
University Social and Human Sciences Research Ethics
Committee.

2.5. Data Analysis

The total scores obtained by the pre-service science
teachers studying at two different universities in Turkey, based
on their responses to the scales, were transferred to the Excel
program, and these data were processed using SPSS Statistics 27.
To present the analyses to be performed later, the Kolmogorov-
Smirnov test p-values were examined to determine whether the
data followed a normal distribution within the groups, and the
results are provided in Table 3 based on the university variable
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Table 3. Normality Test Results of the Sample Group's Attitudes
Towards STEM in the Context of the University Variable

Kolmogorov-Smirnov

University

Statistics Sd p
. University A 0.06 167 0.20*
STEM Attitude University B 0.05 116  0.20*

*p > 0.05 indicates normal distribution.

The Kolmogorov-Smirnov test p significance values of
the data obtained in the study within the scope of the grade level
variable are given in Table 4.

Table 4. Normality Test Results of the Sample Group's Attitudes
Towards STEM in the Context of Grade Level Variable

Kolmogorov-Smirnov

Statistics Sd p
Grade 1 0.07 84 0.20*
STEM Grade 2 0.05 85 0.20*
Attitude Grade 3 0.70 65 0.20*
Grade 4 0.07 49 0.20*

*p > 0.05 indicates normal distribution.

The Kolmogorov-Smirnov test was employed to evaluate
the conformity of the obtained data to a normal distribution.
When the sample size is 30 or greater (n>30), the conformity of a
guantitative variable to normal distribution can be evaluated
using the Kolmogorov-Smirnov test. If the p-value obtained as a
result of the test is p>0.05, the variable is considered to be
normally distributed (Cevahir, 2020). In the analysis of the data
concerning the university variable, it was observed that the data
followed a normal distribution, as the p-value exceeded 0.05.
Furthermore, when the data were analyzed with respect to the
class level variable, it was determined that all data exhibited a
normal distribution. To examine the normal distribution in more
detail, skewness and kurtosis values were also reviewed.

In Tables 5 and 6, the results of the descriptive analyses of
the total scores of pre-service science teachers' attitudes towards
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the STEM scale, as well as the skewness and kurtosis values, were
calculated separately for all variables. Based on the obtained data,
it was observed that the skewness and kurtosis values for all
variables fell between -1 and +1. Values of skewness and kurtosis
within this range indicate that the data are normally distributed
(Hair et al., 2013). In this regard, it was confirmed that all data
obtained from the Attitude Towards STEM scale were normally
distributed.

Table 5. Descriptive Analysis Results of the Sample Group's
Attitudes Towards STEM in the Context of the University

Variable
Min  Max X SD  Skewness Kurtosis
University A 101 169 1409 135 -0.28 -0.08
University B 101 174 139.6 15.0 -0.10 -0.30

Table 6. Descriptive Analysis Results of the Sample Group's
Attitudes Towards STEM in the Context of the Grade Level

Variable
Min.  Max. X SD Skewness Kurtosis
Grade 1 101.0 165.0 138.2 134 -0.27 -0.12
Grade 2 102.0 169.0 140.3 14.2 -0.19 -0.32
Grade 3 111.0 174.0 143.0 14.8 -0.05 -0.52
Grade 4 101.0 168.0 141.0 141 -0.60 0.59

The total scores obtained from the Attitude Towards
STEM scale of the pre-service science teachers who participated
in the study were processed again in the SPSS program, this time
without being subjected to any variables, and the normality test
results are provided in Table 7. According to these results, since
the p-value was greater than 0.05, it was confirmed that the data
were normally distributed.
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Table 7. Normality Test Results of the Sample Group's Attitudes

Towards STEM
Kolmogorov-Smirnov
. Statistics Sd p
STEM Attitude 0.04 283 0.20%

*p > 0.05 indicates normal distribution.

The descriptive analysis results and skewness-kurtosis
values of all the obtained data, without being subjected to any
variable, are presented in Table 8.

Table 8. Descriptive Analysis Results of the Sample Group's
Attitudes Towards STEM

Min. Max. X SS  Skewness Curtosis
STEM Attitude 101.0 174.0 1404 141 -0.21 -0.19

The lowest score that can be obtained on the Attitude
Towards STEM scale, to which the relevant sample group was
subjected, is 37, and the highest score is 185. According to the
data presented in Table 8, the lowest score on the Attitude
Towards STEM scale was 101, and the highest score was 174.
The skewness and kurtosis values for the total scores of the pre-
service science teachers on the scale ranged between -1 and +1,
indicating that the data were normally distributed.

In line with the first sub-problem of the study, the data
were subjected to an independent samples t-test to determine
whether there was a statistical difference in the Attitude Towards
STEM scale scores of pre-service science teachers based on the
university variable.

To address the second sub-problem, a one-way analysis of
variance (ANOVA) was conducted to determine whether there
was a significant difference in the total scores obtained by pre-
service science teachers on the Attitude Towards STEM scale,
based on their grade levels. In the research, a significance level of
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0.05 was used as the criterion for determining whether there was
a significant difference in the data obtained for the sub-problems.

3. FINDINGS

3.1. Investigation of Pre-Service Science Teachers'
STEM Attitudes According to University
Variables

The findings regarding whether there is a significant
difference in the Attitude Towards STEM scale scores of the pre-
service science teachers who participated in the study, based on
the university variable they attended, are analyzed below. In Table
9, the descriptive analysis results of the Attitude Towards STEM
scores in terms of the university variable are presented. The
average score for University A was 140.95, while the average
score for University B was 139.62.

Table 9. Independent Samples t-Test Results of the Sample
Group's Attitudes Towards STEM by University Variable

University N 3 Standart Standard Error

STEM Error of the Mean
Attitude University A 167 140.95 13.45 1.04
University B 116  139.62 15.04 1.40

In addressing this research question, where STEM
attitudes were measured, the Independent Samples t-test was
applied since a comparison was made between two independent
groups (University A and University B). The results of the
Independent Samples t-test for the data obtained from the Attitude
Towards STEM scale are presented in Table 10. According to the
results of Levene's Test, since the p-value is greater than 0.05, the
variances are equal. Therefore, the p-value obtained indicates that
there is no statistically significant difference. It was found that the
p-value for the data in the first sub-problem of the research was
greater than 0.05. In this context, the scores obtained by the pre-
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service science teachers from the Attitude Towards STEM scale
did not show a statistically significant difference based on the
university they attended.

Table 10. Homogeneity Test Results of STEM Attitudes of the
Sample Group by University Variable

Levene

Test t-test
95%
Confidence
p value Interval of
the
Difference
One Two .
Foop tdf ied Taileg MIN Max

Equal
variances 1.28 0.30 0.77 281 0.22 0.44 -2.04 4.68
assumed

Equal
variances
not
assumed

0.76 229.34 0.23 045 -211 475

3.2. Investigation of Pre-Service Science Teachers'
STEM Attitudes in the Scope of Grade Level
Variables

The findings regarding whether the scores of the pre-
service science teachers who participated in the study from the
Attitude Towards STEM scale create a significant difference
according to the class they study are examined below. Since more

than two unrelated groups were compared, Oneway ANOVA
analysis was used.

According to Table 11, it was observed that the mean
scores obtained in all grade levels were between 138.20 and
143.02.
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Table 11. Descriptive Analysis Results of the Sample Group's
Attitudes Toward STEM Based on the Class Level Variable
According to the ANOVA Test

N 3 sD Standart
Error
Grade 1 84 138.20 13.40 1.46
Grade 2 85 140.26 14.19 1.54
Grade 3 65 143.02 14.77 1.83
Grade 4 49 141.00 14.07 2.01
Total 283 140.41 14.11 0.84
95% Confidence Interval of the
Difference Min Max
Lower Bound Upper Bound
Grade 1 135.29 141.10 101.00 165.00
Grade 2 137.20 143.30 102.00 169.00
Grade 3 139.36 146.68 111.00 174.00
Grade 4 136.96 145.04 101.00 168.00
Total 138.75 142.06 101.00 174.00

To check the homogeneity of the data obtained from the
Attitude Towards STEM Scale with respect to the grade level
variable, the Levene’s Test result was analyzed. According to the
data in Table 12, it was observed that the p-value was greater than
0.05, indicating that the data were homogeneous. Therefore, the
data were subjected to an ANOVA test.

Table 12. Homogeneity Test Results of the Sample Group's
Attitudes Toward STEM Based on the Class Level Variable

Levene
Statistics dfl df2 P
Based on the Mean 0.31 3 279 0.82
Based on the Median 0.29 3 279 0.83
Corrected SD !3ased on the 0.29 3 276.98  0.83
Median
Based on the Trimmed Mean 0.30 3 279 0.82

The ANOVA test results for the data obtained in the
second sub-problem of the research are presented in Table 13.
Accordingly, the p-value was greater than 0.05 between the
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groups. Based on this result, there is no statistically significant
difference between the Attitude Towards STEM scores and grade
levels.

Table 13. ANOVA Test Results of the Sample Group's Attitudes
Toward STEM Based on the Class Level Variable

STEM Attitude

SS(;JS;W%]; df  Mean Square F p
Between Groups 824.02 3 291.34 147 0.22
Within Groups 55298.24 279 198.20
Total 56172.27 282

4. DISCUSSION AND CONCLUSION

Within the scope of the first sub-problem of this research,
the attitudes of pre-service science teachers towards STEM were
analyzed based on the university variable. The highest score that
can be obtained on the scale used to analyze this problem is 185,
and the lowest score is 37. When the scores obtained by the
participants from the scale were analyzed, it was found that the
average score of students at University A was 140.95, while the
average score of students at University B was 139.62.
Considering that the average of the maximum and minimum
scores on the scale is 111, it can be said that the STEM attitudes
of pre-service science teachers are at an above-average level.
However, when the scores of pre-service science teachers
obtained from the Attitude Towards STEM scale were analyzed
based on the university variable, it was found that the STEM
attitudes of pre-service science teachers did not show a
statistically significant difference.

Berk (2021), in his study with pre-service teachers, found
that the attitudes of pre-service teachers towards STEM education
remained at a medium level. Buldur & Sar1 (2023), on the other
hand, found that pre-service teachers' attitudes towards STEM
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education were high. Yenilmez & Balbag (2016) reported that the
STEM attitudes of the participants were generally ‘positive’ in
their study with pre-service science and mathematics teachers.

Dokme & Koyunlu Unlii (2023) organized STEM courses
with pre-service teachers and compared the pre-test and post-test
scores of the candidates. According to the results of the study, it
was emphasized that theoretical and practical courses on STEM,
designing original STEM activities, and developing a learning
environment with feedback from the instructor play a vital role in
increasing the STEM self-efficacy beliefs of prospective teachers.

When the results of this study were analyzed in terms of
the first sub-problem, the reason why the STEM attitudes of pre-
service science teachers did not show a statistically significant
difference according to the university variable may be that the
Higher Education Council (HEC) science teaching undergraduate
program is implemented in the same way across universities. Pre-
service teachers undergo the same teaching process at the same
grade level, and in this sense, there is no significant difference
between universities.

The second sub-problem of this study is the examination
of pre-service science teachers' attitudes towards STEM in the
context of grade level. When the scores of the participants from
the Attitude Towards STEM scale were analyzed, it was revealed
that the average score ranged between 138.1 and 143.0 across all
grade levels. Additionally, when the STEM attitude scores of pre-
service science teachers were examined in terms of the grade level
variable, it was determined that STEM attitudes did not
statistically differ according to the students' grade levels.

When Mert (2019) examined the STEM attitudes of pre-
service primary school teachers based on their grade level, he
observed that grade level had a significant impact on STEM
attitude scores. He found that second-year pre-service teachers
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had higher STEM attitudes than third-year pre-service teachers.
On the other hand, Kartal & Tasdemir (2021), in a study
conducted with pre-service science, mathematics, classroom, and
preschool teachers, found that the grade level of the participants
had a significant effect on STEM attitudes. Specifically, the
STEM attitude scores of third- and fourth-year students were
higher than those of participants in other grade levels.

When Sahin (2019) compared the pre-test and post-test
scores of pre-service science teachers who received STEM
education and organized STEM activities, he found that the
participants’ STEM attitudes and their attitudes towards the sub-
dimensions of STEM increased statistically significantly. Thibaut
et al. (2018), in a study conducted with teachers, found that
teachers' experience of teaching with science, technology, and
mathematics disciplines improved their STEM attitudes.

In light of the data obtained from the study, the following
suggestions can be made:

1. Itis essential for both teachers and teacher candidates to
receive education on STEM to enable students to keep up
with the 21st century and the rapidly developing
technology, to acquire 21st-century skills, and to gain
knowledge about professions in the 21st century and
STEM fields.

2. It is clear that receiving STEM-oriented training and
organizing activities have a significant effect on pre-
service teachers’ STEM attitudes. The interdisciplinary,
education-oriented training that prospective teachers
receive during their university years also enhances their
attitudes towards the sub-dimensions of STEM and,
consequently, their overall attitudes towards STEM. In
this sense, it is recommended that prospective teachers
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participate in various activities and receive training on
STEM.
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