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Abstract — The objective of this research is to determine the relation between STEM awareness and self-efficacy
belief related to STEM practice of pre-service teachers. The sample group of this study is formed of the university
students studying at 1st, 2nd, 3rd, 4th grade in 2018-2019 academic year from Science teaching and Maths
teaching departments of Balikesir University Necatibey Educational Faculty. In this study, correlation research
model has been applied among the quantitative research methods. In this study, STEM awareness levels of the
pre-service teachers have been determined at “good” level. The self-efficacy belief level related to STEM pratices
of the pre-service teachers have been determined at medium level. There is a medium level relationship between
the score of STEM awareness and self-efficacy related to STEM practice of the pre-service teachers. The STEM

awareness of the pre-service teachers has been a significantly predictor for self-efficacy related to STEM practices.
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Summary

The integrated program has been revived especially in the last half century. Information
explosion, fragmented teaching curriculum, concerns about curriculum validity, lack of
connections and relationships between disciplines rank among the reasons for the movement
towards an integrated curriculum (Jacobs, 1989). The current movement towards the integrated
curriculum provides a basis for the views of theorists who advocate constructivist learning. The
idea of presenting knowledge through meaningful and connected models supports the view of
the best learning achievement. This includes interdisciplinary studies (Lake, 1994). One of the
interdisciplinary practices is "STEM" (science, technology, engineering and mathematics)

education.

The term "STEM" refers to interdisciplinary teaching and learning in the fields of science,
technology, engineering and mathematics in education. While STEM education covers all grade
levels from pre-school education to post-doctorate within the scope of formal education, it also
includes educational activities towards informal education in after-school programs (Gonzalez
& Kuenzi, 2012). In this context, Thomasian (2011) makes mention of two main objectives of
STEM education. The first objective is to increase the number of students who will continue
their post-secondary (higher) education and career in the fields of science, technology,
engineering and mathematics. The second objective is to increase the competence of all students
on basic STEM knowledge. This objective has been improve the students' and workers' abilities
to evaluate problems, use STEM concepts and apply creative solutions in their daily lives. On
the other hand, Bybee (2010a) lists the main objectives of STEM education. These are having
knowledge about how to world function, enabling individuals to use technology and adopting

to students on engineering principles.

STEM education is an integrated approach to ensure the development of creative problem-
solving techniques in students and enhance the innovators of the future. STEM education
enhances the student's learning experience through the practising of general principles and
implementations. When practices are effectively included into programs, they inspire creativity,
inquisitive thinking and teamwork to students (Roberts, 2012).

When viewed from this aspect, it is crucial to determine the level of self-efficacy beliefs
and awareness about STEM of the teachers, one of the basic components of education system,
while still they are at university in order that holistic and inter-disipliner perspective which
STEM education bring along with could be reflected onto the education system in Turkey.

(Buyruk & Korkmaz, 2016). In this context, the objective of this research is to determine the
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relation between STEM awareness and self-efficacy belief related to STEM practice of pre-

service teachers. The following questions were sought answers for this general purpose.
1. What is the level of STEM awareness of pre-service teachers?

2. Does STEM awareness of pre-service teachers differ significantly in terms of gender,
department and grade level?

3. What is the level of self-efficacy belief related to STEM practice of pre-service
teachers?

4. Does self-efficacy belief related to STEM practice of pre-service teachers differ
significantly in terms of gender, department and grade level?

5. Is there a relationship between STEM awareness and self-efficacy belief related to
STEM practice of pre-service teachers?

6. Does STEM awareness of pre-service teachers predict significantly self-efficacy belief
related to STEM practice?

7. Do gender, departments and STEM awareness of pre-service teachers, all together,
predict significantly self-efficacy belief related to STEM practice?

The sample group of this study is formed of the University students studying at 1st, 2nd,
3rd, 4th grade in 2018-2019 academic year from Science teaching and Maths teaching
Departments of Balikesir University Necatibey Educational Faculty. As the sampling method,
“convenience (purposive) sampling” in the “purposeful sampling method” has been preferred.

Within the scope of the study, datas gathered from 373 students have been evaluated.

In this study, correlation research model has been applied among the quantitative research
methods. “Teacher Self-Efficacy Scale Related to STEM Practice” developed by Yaman,
Ozdemir and Akar-Vural (2018) and “STEM Awareness Scale” developed by Buyruk and
Korkmaz (2016) have been used as data collection tools. Frequency, percentage, independent
sampe T test, one-way analysis of variance (ANOVA), Tukey, Dunnett-C, correlation analysis,
simple linear regression analysis and multiple regression analysis have been used in data

analysis.
These results have been reached within the scope of this study.

e STEM awareness levels of the pre-service teachers have determined as “positive” and

in “good” level.
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STEM awareness of pre-service teachers has differed significantly according to the
gender and the grade level of these university students. However, STEM awareness has
not differed significantly according to the departments.

The results of self-efficacy belief level related to STEM practice of pre-service teachers
have been reached at medium level.

The self-efficacy belief level related STEM practices of pre-service teachers has
differed significantly according to gender, department and grade levels.

There is a medium level relationship between the general avarege score of STEM
awareness and self-efficacy scores related to STEM practice of pre-service teachers.
The STEM awareness of the pre-service teachers has been a significantly predictor for
self-efficacy related to STEM practice. Also, gender, department, STEM awareness all
together have been a significantly predictor of self-efficacy belief related to STEM

practice.

Suggestions for the research are presented below:
Studies can be conducted to improve self-efficacy belief related to STEM practice of
pre-service teachers.

STEM courses can be taught as compulsory or elective courses at universities. Thus,

self-efficacy belief related to STEM practice of pre-service teachers can be improved.

¢ Studies may be conducted to investigate the effects of other variables as well as gender,

department and STEM awareness, which can predict self-efficacy beliefs regarding
STEM applications.

Studies can be conducted to determine STEM awareness and self-efficacy belief related
to STEM practice of pre-service teachers studying in all other departments.
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Ozet — Bu aragtirmanin amaci, “6gretmen adaylarmin STEM farkindaliklar1 ile STEM uygulamalarina iliskin
Ozyeterlik inaglar1 arasindaki iliskiyi belirlemek™tir. Arastirmanin 6rneklemini, 2018-2019 egitim-6gretim yilinda
Balikesir Universitesi Necatibey Egitim Fakiiltesinin Fen bilimleri 6gretmenligi ve Matematik &gretmenligi
boliimlerinde 6grenim goren 1., 2., 3. ve 4. sinif dgrencileri olusturmaktadir. Bu arastirmada nicel arastirma
yontemlerinden korelasyon aragtirma modeli kullanilmistir. Aragtirma kapsaminda 6gretmen adaylarinin STEM
farkindalik diizeylerinin “iyi” diizeyde oldugu belirlenmistir. Ogretmen adaylarmin STEM uygulamalar
dzyeterlik inang diizeylerinin “orta” diizeyde oldugu sonucuna ulasimgstir. Ogretmen adaylarmmn STEM
farkindaliklar1 genel ortalamalar1 ile STEM uygulamalarina iligkin 6zyeterlik puanlar arasinda orta diizeyde iligki

vardir. Ogretmen adaylarinin STEM’e yénelik farkindaliklari, STEM uygulamalarina iliskin dzyeterliklerinin

anlaml bir yordayicisidir.

Anahtar kelimeler: STEM, farkindalik, 6z yeterlik, 6gretmen adaylari.

Sorumlu yazar: Kemal Oguz ER, keoguzer@gmail.com

Giris

Egitim programinin biitiinlestirilmesi, 1800'lii yillarin sonlarinda, Alman filozof ve
egitimci Johann Friedrich Herbart'in adimi tasiyan Herbartianizm ile baslamistir. Herbart,
“caligmalarin biitiinlestirilmesi” olarak adlandirilan, temalarin etrafindaki kopuk konu

alanlarmi iligkilendirmek fikrini gelistirmistir (Drake & Burns, 2004). Biitiinlesik program
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Ozellikle son yarim ylizyilda yeniden canlanmistir. Bilgi patlamasi, parcalanmis 6gretim
programlari, programin gecerliligi ile ilgili kaygilar, disiplinler arasindaki baglanti ve iligkilerin
eksikligi biitlinlesik programa yonelik hareketin nedenleri arasinda sayilmaktadir (Jacobs,
1989). Biitiinlesik programa yonelik mevcut hareket, yapilandirmaci 6grenme goriisiinii
savunan kuramcilarin goriiglerine temel olusturmaktadir. Bilginin, anlamli ve baglantil
modellerle sunulmasi fikri, 6grenmenin en iyi sekilde basarilmasi goriisiinii desteklemektedir.
Bu durum disiplinler arasi c¢alismalari igermektedir (Lake, 1994). Disiplinler arasi

uygulamalardan biri de “STEM” egitimidir.

“STEM” terimi egitimde fen, teknoloji, miithendislik ve matematik alanlarinda disiplinler
aras1 6gretim ve 6grenmeyi ifade etmektedir (Gonzalez & Kuenzi, 2012). Ulusal Bilim Dernegi
(National Science Foundation) 1990’1 yillarda fen, teknoloji, miihendislik ve matematik
disiplinlerinin kisaltmasi olarak ilk kez “SMET” kelimesini kullanmistir. Ancak bu kisaltma
“smut” kelimesiyle benzerlik gostermesinden dolay1 kabul gérmemis ve “STEM” kelimesi
kullanilmaya baslanmistir (Sanders, 2009). “STEM” terimi, Tiirkiye’de “FeTeMM” olarak da
karsimiza ¢ikmaktadir. FeTeMM egitimi, merkezde bulunan disipline ait bilgi ve becerilerin
en az bir diger STEM disiplini ile biitiinlestirilerek 6gretilmesidir (Akgiindiiz ve digerleri,
2015).

STEM egitimi resmi egitim kapsaminda okul dncesi egitimden post-doktora diizeyine
kadar her smif seviyesinde egitimi kapsarken, okul sonrasi programlarda informal egitime
yonelik egitim etkinliklerini de igermektedir (Gonzalez & Kuenzi, 2012). Bu baglamda
Thomasian (2011) STEM egitiminin iki temel amacindan séz etmistir. 1k amag, fen, teknoloji,
miihendislik ve matematik alanlarinda lise sonrasi egitime ve kariyerine devam edecek 6grenci
sayisii arttirmaktir. fkinci amag ise tiim 6grencilerin temel STEM bilgisindeki yeterliligini
arttirmaktir. Bu hedef, 6grencilerin ve is¢ilerin problemleri degerlendirme, STEM kavramlarini
kullanma ve giinliik yasamlarinda yaratict ¢éziimler uygulama becerilerini gelistirmek igin
belirlenmistir. Bybee (2010a) ise STEM egitiminin baslica hedeflerini diinyanin isleyisi
hakkinda bilgi sahibi olmak, bireylerin teknoloji kullanimini saglamak ve ogrencilere

miihendislik ilkelerini benimsetmek olarak siralamustir.

STEM egitimi, Ogrencilerde yaratici problem c¢ozme tekniklerini ve gelecekteki
yenilik¢ilerin gelisimini saglamak amaciyla biitiinlesik bir yaklasimdir. STEM egitimi, genel
ilkelerin ve uygulamalarin pratigi yoluyla dgrencinin 6grenme deneyimini gelistirmektedir.
Uygulamalar etkili bir sekilde programlara dahil edildiginde, 6grencilerde yaraticilik, merakli

diistinme ve takim g¢alismasina ilham vermektedir (Roberts, 2012). STEM programi grup
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aktiviteleri, laboratuvar arastirmalar1 ve projeleri icerdigi dl¢lide, dgrenciler igin 21. yiizyil
becerilerini gelistirme ve onlar1 ¢evre kalitesi, kaynak kullanimi, ulusal giivenlik, enerji
verimliligi konusunda daha iyi kararlar alabilen vatandaglar olmalarina yardimci olmak icin

firsatlar sunmaktadir (Bybee, 2010b).

Uluslararas1 Teknoloji ve Miihendislik Dernegi’ne goére (ITEA) STEM egitiminin
katkilar1 asagidaki gibi 6zetlenebilir (2009):

e STEM egitimi egitim programlarimi giiclendirecek bir 6grenme ortami saglamaktadir.

e Oprencilere esnek egitim ortamlari saglayarak onlarin diisiinme becerilerini
gelistirmektedir.

e Okul derslerinde anlamli 6grenmeyi saglamak i¢in dgrencilerin teknoloji, tasarim,
mithendislik, matematik ve fen disiplinlerindeki motivasyonlarini artirmaktadir.

e Teknolojik okuryazarligin gelisimini desteklemektedir.

e STEM egitimi, okulu birakma oraninin diigmesini saglamakta ve 6grencilerin egitim
sistemleriyle iligkilerine olumlu katkilar sunmaktadir.

e Isbirligi gerektiren &grenme ortamlar1 yoluyla &grencilerin dzgiivenlerini ve 6z
yeterliklerini gelistirmektedir.

e STEM egitimi Ogrencilerin, olaylar1 kesfetmelerini, arastirmalarini, diinyay1

anlamalarini ve insanlia katkida bulunmalarini desteklemektedir.

Dolayisiyla okul programlarinda, STEM programlarinin gerekliligi 6nemsenmelidir. Bu
acidan degerlendirildiginde, STEM egitim faaliyetlerini basarili bir sekilde gerceklestirme
asamasinda egitimcilere Oonemli gorevler diismektedir. STEM egitimcilerinin, smif veya
laboratuvar egitimi ile ugrasirken karsilasacaklar1 zorluklara hazirlikli olma diizeyleri,
ogrencilerin STEM aktivitelerindeki basarilarin1  etkilemektedir. STEM egitimcisi,
ogrencilerin, kendi ortamlartyla ilgili sorunlar1 ¢6zmek i¢in ihtiya¢ duyulacak “uygulamali” ve
ilgili deneyimleri tesvik etmek i¢in programi biitiinlestiren motivasyonel etkinliklere

ogrencilerin aktif katilimini saglamalidir (Ejiwale, 2012).

Bu baglamda Ogretmenlerin smiflarinda etkili ve anlamli 6grenme imkanlari
sunabilmeleri i¢in hizmet i¢i 6gretmen egitimine gerekli dnem verilmeli ve 6gretmenin sinif i¢i
ogretme ve 6grenme arag ve gereclerine ulasimi saglanmalidir. Universitelerimizdeki STEM
programlarinin yeniden goézden gecirilmesi ve Ogrencilerimizin 21.ylizy1l yetkinlikleriyle
donatabilmesi igin gerekli reformlarin gergeklestirilmesinin zaruriyet haline geldigi

sOylenebilir (Aydeniz, 2017).
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Akgiindiiz ve arkadaglart (2015) STEM egitimine iliskin birtakim Onerilerde

bulunmustur:

Universitelerin egitim fakiilteleri STEM egitimiyle ilgili calismalar yapmal1 ve projeler
geligtirmelidir.
Ogretmenlerin ve Ogretmen adaylarmin hizmet igi egitim kapsaminda ve egitim

fakiiltelerinde alacaklar1 egitimlerle STEM egitimi becerileri gelistirilmelidir.

STEM programlarini uygulayacak 6gretmenlerin bilgi ve becerilerle donatilmasi i¢in
tiniversitelerin egitim fakiilteleri, miihendislik ve fen edebiyat fakiiltesi gibi fakiiltelerle
isbirligi yapmalidir.

Ogretmen adaylarinin sadece egitim fakiiltelerinde degil fen edebiyat fakiilteleri,
miithendislik fakiilteleri ve teknoloji fakiiltelerinden de egitim almasina imkan

taninmalidir.

Egitim programlart STEM’e uygun hale getirilmeli ve disiplinler arasi bir egitim

programi olusturulmalidir.

Bu acgidan diisiiniildiigiinde STEM egitiminin getirdigi biitiinciil ve disiplinlerarasi bakis

acisinin  Tirkiye’deki egitim sistemine yansiyabilmesi i¢in egitim sisteminin temel

parcalarindan biri olan o6gretmenlerin heniiz egitim fakiiltelerindeyken STEM konusunda

farkindaliklarin ve Ozyeterlik inanclarinin belirlenmesi 6nem arz etmektedir (Buyruk &

Korkmaz, 2016). Bu cercevede; arastirmanin temel amaci 6gretmen adaylarmin STEM

farkindaliklar1 ile STEM uygulamalarina iliskin 6zyeterlik inaglar1 arasindaki iligkiyi

belirlemektir. Bu genel amag¢ dogrultusunda asagidaki sorulara yanit aranmastir.

1.
2.

Ogretmen adaylarinin STEM farkindaliklarinin diizeyi nedir?

Ogretmen adaylarinin STEM farkindaliklar,

a) cinsiyet,

b) boliim,

¢) smif diizeyi degiskenlerine gore anlamli farklilik géstermekte midir?

Ogretmen adaylarinin STEM uygulamalarina iliskin 6zyeterliklerinin diizeyi nedir?
Ogretmen adaylarmin STEM uygulamalarma iliskin dzyeterlikleri,

a) cinsiyet,

b) boliim,

¢) smif diizeyi degiskenlerine gore anlamli farklilik géstermekte midir?
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5. Ogretmen adaylarmmn STEM farkindaliklar1 ile STEM uygulamalarma iliskin
Ozyeterlikleri arasinda iligki var midir?

6. Ogretmen adaylarinin STEM farkindaliklari, STEM uygulamalarma iliskin
Ozyeterlikleri anlamli bir sekilde yordamakta midir?

7. Ogretmen adaylarinin cinsiyeti, boliimleri ve STEM’e yonelik farkindaliklari, birlikte,

STEM uygulamalarina iligskin 6zyeterlikleri anlaml1 bir sekilde yordamakta midir?

Yontem

Arastirmanin Modeli

Ogretmen adaylarinin STEM farkindaliklar: ile STEM uygulamalarina iliskin 6zyeterlik
inanglar1 arasindaki iliskinin belirlenmeye ¢alisildigi bu arastirmada nicel arastirma
yontemlerinden biri olan korelasyonel arastirma modeli kullanilmistir. Korelasyonel arastirma,
iki ya da daha ¢ok degisken arasindaki iligkinin herhangi bir sekilde miidahale edilmeden
incelendigi arastirmalardir. Manipiile edilmeden degiskenler arasindaki iligskinin belirlenmesi
amaglanmaktadir (Biyiikoztirk, Kilig Cakmak, Akgiin, Karadeniz & Demirel, 2015).
Aragtirmada STEM farkindaliklar1 ile STEM 6zyeterlik inancglari arasindaki iliskinin
belirlenmesinde kesfedeci; STEM’e yonelik farkindaliklarin ve diger degiskenlerin STEM
uygulamalarmna iliskin 6zyeterligin yordayicisi olup olmadiginin belirlenmesinde ise yordayici

korelasyon desenden yararlanilmistir.

Evren ve Orneklem

Aragtirmanin  evrenini, 2018-2019 egitim-dgretim yilinda Balikesir Universitesi
Necatibey Egitim Fakiiltesinde tiim ana bilim dallarinda 6grenim goren Ogrenciler
olusturmaktadir. Arastirmanin &rneklemini ise Fen bilimleri 6gretmenligi ve Ilkogretim
Matematik 6gretmenliginde 6grenim goren 1., 2., 3. ve 4. smif 6grencileri olusturmaktadir.
Ornekleme yontemi olarak amagsal 6rnekleme ydntemi icerisinde yer alan “uygun drnekleme”
tercih edilmistir. Uygun ornekleme yonteminde orneklemi zaman, para ve is giicli kaybini
onlemeyi amaglamaktadir. (Biiytlikoztiirk ve digerleri, 2015). Arastirmanin 6rnekleminde yer

alan 6grencilerin demografik degiskenlere iligkin bilgileri agagida belirtilmistir.
Arastirma kapsamina giren 6gretmen adaylarinin cinsiyet bilgileri incelendiginde, kadin
Ogretmen adaylar1 319 kisi ile %85.5°1, erkek 6gretmen adaylar ise 54 kisi olarak %14.5’1

olusturmaktadir. Ogretmen adaylarmnin bdliim bilgileri incelendiginde, Ilkdgretim matematik
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%41°1 olusturmaktadir. Ogretmen adaylarinin sinif bilgileri incelendiginde ise birinci smif
ogrencileri 106 kisi ile %28.4°1, ikinci smif 6grencileri 92 kisi ile %24.7’yi, tiglincli sinif
ogrencileri 107 kisi ile %28.7’yi, dordiincii smif Ogrencileri ise 68 kisi ile %18.2°yi

olusturmaktadir.

Veri Toplama Araglart

Arastirmada 6gretmen adaylarinin kisisel 6zellikleri cinsiyet, boliim ve sinif degiskenleri
agisindan incelenmistir. Ogretmen adaylarmin STEM uygulamalarina yonelik zyeterliklerini
belirlemek amaciyla Yaman, Ozdemir ve Akar-Vural (2018) tarafindan gelistirilen “STEM
Uygulamalar1 Ogretmen Ozyeterlik Olcegi” kullanilmistir. Yaman, Ozdemir ve Vural’in (2018)
acimlayict faktdr analizi sonuglarina dlgek 18 maddeden olusmaktadir. Olgek tek faktorlii
yapiya sahip olup toplam varyansin %68.2°sini agiklamaktadir. Faktorde yer alan maddelerin
yiik degerleri 0.77 ile 0.86 arasinda degismektedir. Olcegin Cronbach’s Alpha i¢ tutarlik
katsayis1 ise 0.97°dir. Olgek i¢in hesaplanan Gutman Split-Half ve Spearman-Brown katsayilar
da 0.96 olarak hesaplanmistir. Agimlayici faktor analizi ile ortaya cikan tek faktorli yapidaki
dlcegin dogrulayici faktor analizinde ise ki-kare degerinin (X2=208.37, p=.000, N=219) anlamli
oldugu goriilmiistiir. Uyum indeksi degerleri ise RMSEA=0.05, NF1=0.99, CFI=1.00, I[FI=1.00,
RFI=0.98, GFI=0.90 ve SRMR=0.025 olarak bulunmustur. Bu ¢alismanin Cronbach’s Alpha
i¢ tutarlik katsayis1 ise 0.86’dr.

Diger veri toplama araci, Buyruk ve Korkmaz (2016) tarafindan gelistirilen “FeTeMM
Farkindalik Olgegi”dir. Buyruk ve Korkmaz’in (2016) agimlayici faktdr analizi sonuglarina
Ol¢ek 17 maddeden olugmakta olup iki faktorlii yapiya sahiptir. “Olumlu Bakig” faktorii 12
maddeden, “Olumsuz Bakis” faktorii ise 5 maddeden olusmaktadir. Olgekteki maddelerin
faktdr yiikleri 0.54 ile 0.79 arasinda degismektedir. Olgek toplam varyansin %57.18’ini
aciklamaktadir. Olgegin genelinin iki es yar1 korelasyonlar1 0.83, Sperman Brown giivenirlik
katsay1s1 0.91, Guttmann Split-Half degeri 0.90, Cronbach’s Alpha giivenirlik katsayis1 ise 0.93
olarak belirlenmistir. Dogrulayici faktor analizi sonucunda ki-kare degerinin (X?=226.163,
p<.001, N=254, sd=118) anlaml1 oldugu goriilmiistiir. Uyum indeksi degerleri ise RMSEA= 0.
06, NFI=0.90, CFI=0.95, IFI=0.95, GFI=0.90, AGFI=0.87 ve SRMR=0.039 olarak
hesaplanmistir. Bu ¢calismada 6l¢egin genelinin Cronbach’s Alpha i¢ tutarlik katsayisi ise 0.61,
“Olumlu Bakis” alt boyutunun Cronbach’s Alpha i¢ tutarlik katsayisi 0.67, “Olumsuz Bakis”
alt boyutunun Cronbach’s Alpha i¢ tutarlik katsayisi ise 0.77dir.
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Verilerin Analizi

2018-2019 egitim-6gretim yilinin subat ile nisan aylar1 arasinda 6grencilere uygulanan
Olcekler analize uygunlar agisindan degerlendirilmistir. 380 6grenciye uygulan 6lgeklerin 373
tanesi analize dahil edilmistir. Verilerin analizinde frekans, yiizde, bagimsiz 6rneklem t testi,
tek yonlii varyans analizi (ANOVA), Tukey, Dunnett-C, korelasyon analizi, basit dogrusal
regresyon analizi ve coklu regresyon analizi tekniklerinden yararlanilmistir. Istatistiksel
¢oziimlemelerde ise SPSS 21.0 (Statistical Package for the Social Sciences) bilgisayar programi1

kullanilmistir.

Ogretmen adaylarmin STEM uygulamalarina iliskin 6zyeterlik inanglarinin ve STEM
farkindaliklariin diizeylerinin belirlenmesinde betimsel analiz; STEM uygulamalarina iliskin
Ozyeterligin ve farkindaliginin cinsiyet ve boliim agisindan farklilik gosterip gostermedigini
belirlemek i¢in bagimsiz orneklem t testi; STEM uygulamalarina iliskin 6zyeterliin ve
farkindaliginin simif acisindan farklilik gosterip gostermedigini belirlemek icin tek yonlii
varyans analizi (ANOVA); STEM uygulamalarina iliskin 6zyeterlik inanglarinin ve STEM
farkindaliklarinin ~ arasindaki  iligkinin ~ belirlenmesinde  korelasyon analizi; STEM
farkindaliklarmin STEM uygulamalarina iliskin 6zyeterligi yordamasinda basit dogrusal
regresyon analizi; cinsiyetin, boliimiin ve STEM’e yonelik farkindaliklarin birlikte, STEM
uygulamalarina iliskin 6zyeterligi yordamasinda ise ¢oklu regresyon analizinden asamali

regresyon analizi kullanilmistir.

Bulgular ve Yorumlar
Birinci Alt Probleme Iliskin Bulgular

Ogretmen adaylarinin STEM farkindalik diizeylerinin belirlenmesine yénelik yapilan

betimsel analiz sonuglari tablo 1°de verilmistir.

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
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Tablo 1 STEM Farkindalik Diizeylerinin Betimsel Analizi

: e
) S 2
Ogretmen Adaylarinin STEM (FeTeMM) £ %
Farkindahklar: *5 £ ‘3
o g £ £ =
) e = = )
= = > s =
7] - - 7]
2 |2 |2 |2 | % X |ss
1.FeTeMM  Ogrencilere  iist diizey | N | 3 2 27 223 118
diisiinme becerisi kazandirir. 421 .66
%/ .8 5 7.2 59.8 | 31.6
2.FeTeMM bireylerin temel bilgi ve | N | 3 2 29 223 116
becerilerini  kullanarak ~ mihendislik
alaninda yaraticiliklarini gelismesine katki %\ .8 5 7.8 598 | 3L1 4.20 67
saglar.
3. FeTeMM egitimi 6grencileri 6grenmek | N | 2 6 56 202 107
icin cesaretlendirir.
¢ %/ .5 1.6 15 542 | 28.7 4.09 14
4.FeTeMM egitimi 6grencilerin problem | N | 3 2 32 202 134 4.24 .70
¢dzme becerilerini gelistirir.
%/ .8 5 8.6 542 | 359
5.FeTeMM egitiminin temelini ¢ocuklarin | N | - 9 47 201 116 4.14 12
erken  yaglarda  bilimsel  bilgiyle
karsilasmalarin1 ~ saglayict  etkinlikler %\ - 2.4 126 | 539 |311
olusturur.
6.FeTeMM egitimi Ogrencilerin  bir | N | - 2 32 194 145 4.29 .64
probleme yonelik birden fazla ¢dziim
alternatifinin  oldugunu kesfetmelerini %\ - 5 8.6 52 38.9
saglar.
7.FeTeMM egitimi dgrencilerde isbirlikli | N | 1 3 52 199 118 4.15 .70
calismay1 gelistirir.
%/ .3 8 139 | 534 |316
8. FeTeMM uygulamalart 6grencilerin | N | 3 5 50 188 127 4.16 .76
Ozgiivenini gelistirir.
%/ .8 1.3 134 | 504 |34
9.Fen,  Teknoloji, Matematik ve | N | 1 4 61 185 122 4.13 74
Miihendislik  egitim yaklagimi  olan
FeTeMM, dort temel disiplini iginde | %0| -3 11 16.4 | 496 | 327
barindirr.
10. FeTeMM egitimi 6grencilerin elestirel | N | 1 5 20 207 110 4.13 .70
bakis agist kazanmalarini destekler.
%/ .3 1.3 134 | 555 | 295
11. FeTeMM egitiminin amaci, disiplinler | N | 1 7 65 199 101 4.05 74
arasinda  iliski kurarak = 6grenmenin
biitiinciil bir yaklagim ile | % -3 19 17.4 1534 |27.1
gerceklestirilmesidir.
12. Fendeki bazi konular dogrudan | N | 3 19 82 171 98 3.92 .87
matematik bilgi ve becerisi ister.
%/ .8 51 22 458 | 26.3
N |6 12 44 161 150 4.17 .88
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13. Fen, matematik ve miihendisligin | % | 1.6 3.2 11.8 | 432 | 402
bulusmasi fenin giinliik hayattaki kullanim
becerisini artirir.

14. FeTeMM uygulamalar1 6grencilerin | N | 4 17 37 164 151 4.18 87
derse karst ilgisini ve dikkatini dagitmaz.

%| 11 |46 9.9 44 40.5

15. FeTeMM egitimi 6grencilerin kariyer | N | 3 13 26 149 182 4.32 .82
bilincine bir katkis1 olur.

%/ .8 3.5 7 39.9 |4838
16. FeTeMM etkinliklerini uygulamak | N | 1 12 43 134 183 4.30 .82

zaman kaybina yol agmaz.

% .3 3.2 115 | 359 | 491

17. Fen dersine mihendislik alaninin | N | 6 8 55 134 170 4,22 .89
entegrasyonu gereklidir.

%|16 |21 147 | 359 |456

Olumlu bakis genel ortalama 4.14 .50
Olumsuz bakis genel ortalama 4.24 Al
Genel ortalama 4.17 49

FeTeMM (STEM) Farkindalik Olgegi toplam 17 maddeden olusmaktadir. Ik 12 madde
“olumlu bakig” alt boyutunda yer almaktadir. Son bes madde ise “olumsuz bakis™ alt boyutunda
yer almaktadir. “Olumsuz bakis” alt boyutundaki bes madde ters kodlanarak analize dahil
edilmistir. Olgek besli likert tipinde bir dlgek olmasindan dolayr maddelerin puan araliklari
“1.00-1.79 aras1 kesinlikle katilmiyorum”, “1.80-2.59 aras1 katilmiyorum”, “2.60-3.39 arasi
kararsizim”, “3.40- 4.19 aras1 katiliyorum”, “4.20-5.00 aras1 kesinlikle katiltyorum” diizeyinde
yorumlanmistir. Dolaysiyla farkindalik diizeylerine iliskin ortalama diizeylerinin “1.00-1.79
arasi ¢ok zayif”, “1.80-2.59 aras1 zayif”, “2.60-3.39 aras1 orta”, “3.40- 4.19 aras1 iyi”, “4.20-
5.00 aras1 ¢ok 1yi” oldugu seklinde yorum yapilabilir. Ayrica maddelerde 3.40 iizeri ger¢eklesen

ortalamalar “olumlu”, bu degerin altindakiler “olumsuz” olarak kabul edilmistir.

Bu baglamda FeTeMM Farkindalik Olgeginin tiim maddelerinin ortalamalar1 ayr1 ayri
incelendiginde, maddelerin her biri “katiliyorum” ve “kesinlikle katiliyorum” diizeyinde
oldugu sdylenebilir. Tiim maddelerde en yiiksek ve en diisiik ortalama sirasiyla 15. (FeTeMM
egitiminin 6grencilerin kariyer bilincine bir katki sagladigi) ve 12. (fendeki bazi konularin
dogrudan matematik bilgi ve becerisi istedigi) maddeye aittir. Ogretmen adaylarinin her madde
icin STEM farkindalik diizeylerine iliskin goriislerinin olumlu oldugu sdylenebilir. STEM
farkindalik 6l¢egindeki tiim maddelere yonelik genel ortalama incelendiginde de, genel
ortalamanin 3.40’1n iizerinde olmasindan dolay1 farkindalik diizeyinin “katiliyorum” diizeyinde
ve “olumlu” oldugu sdylenebilir. Dolayisiyla 6gretmen adaylarin STEM farkindaliklarinin

“1y1” diizeyde oldugu sdylenebilir.

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
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Ikinci Alt Probleme Iligkin Bulgular

Arastirmanin bu boliimiinde 6gretmen adaylarinin STEM farkindalik ortalamalar1 normal
dagilim gosterdiginden farkindalik diizeylerinin; cinsiyete ve boliime gore farklilik gosterip
gostermediginin belirlenmesinde “Bagimsiz Orneklem t Testi”, sinif diizeyine gore farklilik
gosterip gostermediginin  belirlenmesinde ise “tek yoOnlii varyans (ANOVA) analizi”

yapilmistir. Analiz tablolar1 asagida verilmistir.

Tablo 2 Ogretmen Adaylarinin STEM Farkindaliklar1 Puanlarinin Cinsiyete Gore Bagimsiz Orneklem

t Testi Analizi
Levene testi
Cinsiyet N X SS F p sd t p
Kadin 319 4.19 A48 518 A72* 371 2.152 .032**
Erkek 54 4.04 53

*p > .05; **p < .05

Yapilan analiz sonuglarina gore STEM farkindaliklari agisindan kadin 6gretmen adaylari
(X=4.19) ile erkek 6gretmen adaylar1 (X=4.04) arasinda istatistiksel agidan farklilik manidar
bulunmustur (t=2.152; p<.05). Bagka bir deyisle 6gretmen adaylarinin STEM farkindaliklari
cinsiyete gore farklilik gostermektedir. Bu farkliligin kadimlar lehine oldugu sdylenebilir.

Tablo 3 Ogretmen Adaylarinin STEM Farkindaliklar1 Puanlarmin Boliimlere Gore Bagimsiz

Orneklem t Testi Analizi

Levene testi

Boliim N X SS F p sd t p
iIkogretim Matematik 220 4.15 49 A71 .680* 371 - 776 .438*
Fen Bilimleri 153 4.19 50

*p > .05

Yapilan analiz sonuglara gére STEM farkindaliklari agisindan Ilkogretim Matematik
boliimii 6gretmen adaylar1 (X=4.15) ile Fen Bilimleri boliimii dgretmen adaylar1 (X=4.19)
arasinda istatistiksel agidan farklilik manidar bulunmamaistir (t=-.776; p>.05). Baska bir deyisle

ogretmen adaylarimin STEM farkindaliklar1 boliimlere gore farklilik gostermemektedir.
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Tablo 4 Ogretmen Adaylarinin STEM Farkindaliklarmin Smif Diizeylerine Gore Betimsel Analiz ve

Homojenligi Testi Analiz Sonuglari

Levene testi

Degisken N X SS F p
Birinci Sinif 106 4.06 45 .896 443*
Ikinci Simf 92 4.01 52

Ucgiincii Sinif 107 4,25 46
Dérdiincii Sinif 68 4.42 42

*p > .05

Ogretmen adaylarinin STEM farkindalik puanlarmin siniflara gére farklilik gdsterip
gostermedigini belirlemek i¢in tek yonlii varyans analizi yapilmistir. Varyans analizine iligkin
betimsel analiz sonuglari tablo 4’te verilmistir. Birinci sinif 6gretmen adaylarinin ortalamasi =
4.06°dir. ikinci sif 6gretmen adaylarinin ortalamast = 4.01°dir. Ugiincii sinif dgretmen
adaylarinin ortalamast = 4.25’tir. Dordiincii sinif 6gretmen adaylarinin ortalamasi ise =
4.42°dir. Levene istatistigine gore varyanslar homojen oldugundan (F= .896; p>.05) tek yonlii
varyans analizi yapilmasina karar verilmistir. Analiz sonuglar1 tablo 5’te sunulmustur.

Tablo 5 Ogretmen Adaylarinin STEM Farkindaliklar1 Puanlarinin Sinif Diizeylerine Gore Tek Yonlii
Varyans Analizi (ANOVA)

Kareler Top. Sd Kareler F p Anlamh Fark
Ort.
Gruplar arast 8.583 3 2.861 13.011 .000* 3-1
3-2
Gruplar igi 81.140 369 .220 41
Toplam 89.724 372 4-2

*p < .05

Yapilan analiz sonucunda Ogretmen adaylarmin STEM farkindaliklarinin = simif
diizeylerine gore farklilik gosterdigi belirlenmistir (F=13.011; p<.05). Baska bir ifadeyle sinif
degiskeni 6gretmen adaylarinin STEM farkindaliklart iizerinde anlamli bir etkiye sahiptir.
Farklilasmanin hangi gruplar arasinda oldugunu belirlemek amaciyla yapilan Tukey testinin
sonuclarina gore ligiincii smif ogretmen adaylarinin ortalamasi; birinci sinif ve ikinci smif
Ogretmen adaylarinin ortalamalarindan daha yiiksektir. Dordiincii simif 6gretmen adaylarinin
ortalamasi da; birinci sinif ve ikinci sinif 6gretmen adaylarinin ortalamalarindan daha yiiksektir.
Bu durum sinif diizeyi artik¢a 6gretmen adaylarinin STEM farkindaliklarinin arttigi seklinde
yorumlanabilir.

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
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Uciincii Alt Probleme Iliskin Bulgular

Ogretmen adaylarmin STEM uygulamalarina iliskin &zyeterlik inang diizeylerinin

belirlenmesine yonelik yapilan betimsel analiz sonuglari tablo 6’da verilmistir.

Tablo 6 STEM Uygulamalarma iliskin Ozyeterlik Inang Diizeylerinin Betimsel Analizi

Ogretmen Adaylarinin STEM

Uygulamalarina iliskin Ozyeterlikleri g
c
: |2 c | % |5
=) o] [<5) N o
2 © o Z [} <
1. STEM yaklasimma 06zglin sonuglara | N | 16 63 178 101 15
ulasabilirim.
? %43 | 169 | 477 |271 |4 3.10 87
2. STEM etkinligi tasarlarken gerekli olan | N | 40 121 143 58 11
bilimsel siire¢ becerileri konusunda 268 96
akademik olarak yeterliyim. %| 107 | 324 |383 |155 |29
3. STEM uygulamalarinda kullanilmak | N | 28 83 162 80 20
iizere modeller ve materyaller
gelistirebilirim. % | 75 22.3 43.4 214 |54 2.95 98
4. STEM ile ilgili iyi bir etkinlik | N | 25 89 160 79 30
tasarlayabilirim. 295 97

% 6.7 |239 |429 |212 |54

5. STEM ile ilgili etkinliklerin sonuglarin1 | N | 13 69 155 113 23

rahatca yorumlayabilirim.
% |35 |185 |416 |303 |6.2 3.17 92

6. STEM uygulamalariyla ilgili projelerde | N | 34 114 127 77 21

gorev alabilecek diizeydeyim.
%| 91 |306 |34 |206 |56 | 283 | 104

7. Ogrencilerin STEM ile ilgili sorularin1 | N | 43 92 146 79 13

yanitlayabilirim.
%| 115 |247 [391 |212 |85 | 280 | 1U

8. STEM etkinliklerini giinlik hayata | N | 20 73 160 96 24

uyarlayabilirim.
o %54 | 196 |429 | 257 |64 | 08 .96

9. Zeka alanmi gelistiricic STEM | N | 31 122 148 61 11

etkinlikleri tasarlayabilirim.
Y %83 |327 |397 |164 |29 | 27 93

10. STEM etkinliklerinde kazandirilmas: | N | 22 70 146 119 16
gereken hedefleri 0Ogrenci ve ¢evre

ozelliklerine uygun olarak | %| 59 [188 [39.1 [319 [43 | 310 | 9
belirleyebilirim.
11. Bir STEM etkinligi yapmaya karar | N | 44 103 124 78 24

verdigimde hemen ise girisirim.
%118 | 27.6 |332 | 209 |64 | 28 | 109
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12. STEM uygulamalarinda kendimi | N | 60 99 152 51 11

yeterli hissediyorum.
%]/ 16.1 | 26,5 | 408 |13.7 |29 2.61 1.01

13. STEM uygulamalarinda elestirel | N | 20 77 142 114 20

diistinmeyi saglayabilirim.
% |54 |206 |[381 |306 |54 3.10 97

14. STEM kavramlarina ve terimlerine | N | 54 119 124 68 8

hakim oldugumu diisiiniiyorum.
%| 145 |319 |332 |182 |21 | 2% | tU

15. STEM etkinliklerinde uyguladigim | N | 30 89 107 112 35

adimlar Ogrencilerime rahatga

16. STEM uygulamalar ile ilgili planlar | N | 30 102 134 92 15

yaparken onlar1 hayata 289 1.00
gegirebilecegimden eminim. % 8 2713 359 | 247 |4

17. STEM uygulamalarinda kendime | N | 29 82 146 95 21

giivenirim. 299 1.01

% |78 |22 391 | 255 |56

18. STEM uygulamalar1 ¢ok zor goriinse | N | 20 53 126 133 41

de yapmaya c¢alisirim.
%54 |142 [338 [357 |11 3.33 1.02

Genel ortalama 2.94 72

STEM uygulamalar1 6gretmen ozyeterlik 6lgegi toplam 18 maddeden olusmaktadir.
Olgek besli likert tipinde bir dlgcek olmasindan dolayr maddelerin puan araliklar1 “1.00-1.79
arasi hi¢bir zaman”, “1.80-2.59 aras1 nadiren”, “2.60-3.39 aras1 bazen”, “3.40- 4.19 aras1 sik
sik”, “4.20-5.00 aras1 her zaman” diizeyinde yorumlanmigstir. Dolaysiyla 6zyeterlik diizeylerine
iliskin ortalama diizeylerinin “1.00-1.79 aras1 ¢ok zayif”, “1.80-2.59 aras1 zayif”, “2.60-3.39
arasi orta”, “3.40- 4.19 aras1 iyi”, “4.20-5.00 aras1 ¢ok iyi” oldugu seklinde yorum yapilabilir.
Ayrica maddelerde 3.40 lizeri gergeklesen ortalamalar “olumlu”, bu degerin altindakiler

“olumsuz” olarak kabul edilmistir.

Bu baglamda STEM uygulamalar1 6gretmen ozyeterlik Ol¢eginin tiim maddelerinin
ortalamalar1 ayr1 ayr1 incelendiginde, maddelerin her biri “bazen” diizeyinde oldugu
sOylenebilir. Tiim maddelerde en yiiksek ve en diisik ortalama sirasiyla 18. (STEM
uygulamalar1 ¢ok zor goriinse de yapmaya ¢aligirim) ve 14. (STEM kavramlarina ve terimlerine
hakim oldugumu diisiiniiyorum) maddeye aittir. Ogretmen adaylarmin her madde icin STEM
uygulamalarina iligkin 6zyeterlik diizeylerinin orta diizeyde oldugu sodylenebilir. STEM
uygulamalar1 O6gretmen Ozyeterlik Olgcegindeki tiim maddelere yonelik genel ortalama
incelendiginde de, genel ortalamanin 2.94 olmasindan dolay1 6zyeterlik diizeyine iligkin

goriislerin “bazen” diizeyinde oldugu sdylenebilir. Dolayisiyla 6gretmen adaylarin STEM

uygulamalarina iliskin 6zyeterliklerinin orta diizeyde oldugu sdylenebilir.

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
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Dérdiincii Alt Probleme Iliskin Bulgular

Arastirmanin bu bdliimiinde 6gretmen adaylarimin STEM uygulamalar1 6zyeterlik
ortalamalar1 normal dagilim gosterdiginden 6zyeterlik diizeylerinin; cinsiyete ve boliime gore
farklilik gdsterip gdstermediginin belirlenmesinde “Bagimsiz Orneklem t Testi”, sinif diizeyine
gore farklilik gosterip gostermediginin belirlenmesinde de “tek yonlii varyans (ANOVA)
analizi” yapilmistir. Analiz tablolar1 agagida verilmistir.

Tablo 7 Ogretmen Adaylarinin STEM Uygulamalar1 Ozyeterlik Puanlarmin Cinsiyete Gore Bagimsiz

Orneklem t Testi Analizi

Levene testi

Cinsiyet N X SS F p sd t p
Kadin 319 2.90 73 2.372 124* 371 2.152 .010**
Erkek 54 317 61

*p>.05; **p <.05

Yapilan analiz sonuglarina gére STEM uygulamalar1 6zyeterlikleri agisindan kadin
ogretmen adaylar1 (X=2.90) ile erkek dgretmen adaylar1 (X=3.17) arasinda istatistiksel agidan
farklilik manidar bulunmustur (t=2.152; p<.05). Baska bir deyisle 6gretmen adaylarinin STEM
uygulamalar 6zyeterlikleri cinsiyete gore farklilik gostermektedir. Bu farkliligin erkekler
lehine oldugu soylenebilir.

Tablo 8 Ogretmen Adaylarinin STEM Uygulamalari Ozyeterlik Puanlarinin Béliimlere Gore

Bagimsiz Orneklem t Testi Analizi

Levene testi

Boliim N X SS F p sd t p
Ilk.Matematik 220 2.83 73 1.332 .249* 371 -3.5631 .000**
Fen Bilimleri 153 3.10 68

*p>.05; **p < .05

Yapilan analiz sonuglarina gére STEM uygulamalar1 6zyeterlikleri agisindan Ik gretim
Matematik boliimii 6gretmen adaylar1 (X=2.83) ile Fen Bilimleri boliimii 6gretmen adaylar
(X=3.10) arasinda istatistiksel agidan farklilik manidar bulunmustur (t = -3.531; p<.05). Baska
bir deyisle 6gretmen adaylarinin STEM uygulamalarina iliskin 6zyeterlikleri bdliimlere gore
farklilik gostermektedir. Bu farkliligin Fen Bilimleri 6gretmen adaylari lehine oldugu

sOylenebilir.
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Tablo 9 Ogretmen Adaylarinin STEM Uygulamalar1 Ozyeterlik Puanlarinin Simf Diizeylerine Gore

Betimsel Analiz ve Homojenligi Testi Analiz Sonuglari

Levene testi

Degisken N X SS F p
Birinci Smif 106 2.99 .58 3.658 .013*
Ikinci Simif 92 2.83 74
Uciincii Sinif 107 2.86 .82
Dérdiincii Sinif 68 3.13 .69

*p < .05

Ogretmen adaylarinin STEM uygulamalar1 6zyeterlik puanlarmin siiflara gore farklilik
gosterip gostermedigini belirlemek i¢in tek yonlii varyans analizi yapilmigtir. Varyans analizine
iligkin betimsel analiz sonuglar1 tablo 9’da verilmistir. Birinci sinif 6gretmen adaylarinin
ortalamas1 = 2.99°dur. Ikinci siif 6gretmen adaylariin ortalamasi = 2.83’tiir. Ugiincii sinif
Ogretmen adaylarinin ortalamasi = 2.86’dir. Dordiincii sinif 6gretmen adaylarinin ortalamasi ise
= 3.13’tiir. Ancak yapilan analizde varyansin homojen olmadig: belirlenmistir (F=3.658; p<
.05). Varyanslar homojen olmamasina ragmen dagilimlar normal oldugu i¢in varyanslarin
homojen olmadig1 post-hoc karsilastirmalarina yer verilmis ve bootsrap teknigi uygulanmistir.
Analiz sonuglari tablo 10°da verilmistir.

Tablo 10 Ogretmen Adaylarinin STEM Uygulamalar1 Ozyeterlik Puanlarinin Sinif Diizeylerine Gore
Tek Yonlii Varyans Analizi (ANOVA)

Kareler Top. Sd Kareler F p Anlamh Fark
Ort.
Gruplar arast 4.387 3 1.462 2.866 .037* 4-2
Gruplar igi 188.233 369 510
Toplam 192.620 372

*p<.05

Yapilan analiz sonucunda Ogretmen adaylarimin STEM uygulamalar1  yonelik
ozyeterliklerinin sinif diizeylerine gore farklilik gosterdigi belirlenmistir (F=2.866; p<.05).
Bagka bir ifadeyle simif degiskeni 6gretmen adaylarinin STEM uygulamalar 6zyeterlikleri
tizerinde anlamli bir etkiye sahiptir. Farklilagmanin hangi gruplar arasinda oldugunu belirlemek
amaciyla yapilan Dunnett-C testinin sonuglarina gore dordiincii sinif 6gretmen adaylarinin

ortalamasi, ikinci sinif 6gretmen adaylarinin ortalamalarindan daha yiiksektir. Bu durum sinif
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diizeyi artikga Ogretmen adaylarinin STEM uygulamalar1 6zyeterliklerinin arttigr seklinde

yorumlanabilir.

Besinci Alt Probleme Iliskin Bulgular

Ogretmen adaylarinin STEM farkindalik diizeyleri ile STEM uygulamalarma iliskin
ozyeterlik inang diizeyleri arasindaki iligkinin belirlenmesine yonelik yapilan korelasyon
analizi sonugclari tablo 11°de verilmistir.

Tablo 11 Ogretmen Adaylarinin STEM Farkindaliklari ile STEM Uygulamalarma iliskin Ozyeterlik

Inanglar1 Arasindaki Korelasyon Analizi

Olumsuz bakis alt

STEM genel Olumlu bakis alt boyutu boyutu STEM
farkindahk STEM farkindahk farkindahk
Olumlu bakis alt boyutu STEM .929*
farkindahk
Olumsuz bakis alt boyutu Jq78* .490*
STEM farkindahk
STEM uygulamalarina iliskin 409* A57* 187*
ozyeterlik
*p<.05

Korelasyon analizi sonuglarina gore 6gretmen adaylarinin; STEM farkindaliklar1 genel
ortalamalari ile “olumlu bakis” alt boyutu STEM farkindalik puanlar1 arasinda yiiksek diizeyde
(r=.93; p<.05), STEM farkindaliklar1 genel ortalamalar1 ile “olumsuz bakis” alt boyutu STEM
farkindalik puanlar1 arasinda yiiksek diizeyde (r=.78; p<.05), STEM farkindaliklar1 genel
ortalamalar1 ile STEM uygulamalarina iligkin 6zyeterlik puanlar1 arasinda orta diizeyde (r=.41;
p<.05) bir iliski vardir. Ogretmen adaylarmm “olumlu bakis” alt boyutu STEM farkindalik
puanlart ile “olumsuz bakis” alt boyutu STEM farkindalik puanlari arasinda orta diizeyde
(r=.49; p<.05), “olumlu bakis” alt boyutu STEM farkindalik puanlari ile STEM uygulamalarina
iliskin dzyeterlik puanlari arasinda orta diizeyde (r=.46; p<.05) bir iliski vardir. Ogretmen
adaylarinin “olumsuz bakis” alt boyutu STEM farkindalik puanlari ile STEM uygulamalarina
iliskin 6zyeterlik puanlar1 arasinda diistik diizeyde (r=.19; p<.05) bir iligki vardir.

Altinct Alt Probleme Iliskin Bulgular
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Ogretmen adaylarinin STEM farkindalik diizeylerinin, STEM uygulamalarina iliskin

ozyeterlik inang diizeylerini yordamasina iligkin yapilan basit dogrusal regresyon analizi tablo

12°de verilmistir.

Tablo 12. Basit Dogrusal Regresyon Analizi

Degisken B Standart Hata s B t p R?
Sabit 440 291 1.510 132 A7
STEM Farkindalik .599 .069 409 8.636 .000*
R=.409 R?2=.167
F (1.371)=74.582 p=.000

*p<.05

Analiz sonuglar1 incelendiginde STEM’e yonelik farkindaligin, STEM uygulamalarina

iliskin 6zyeterligin anlaml1 bir yordayicisi oldugu gériilmektedir (R=0.409, R?=0.17, F, 371)=

74.582, p<.05). STEM uygulamalarmma iligkin 6zyeterlik toplam varyansmin %17’ sinin

ogretmen adaylarinin STEM farkindaliklariyla aciklandigi sdylenebilir.

Yedinci Alt Probleme Iliskin Bulgular

Ogretmen adaylarmin STEM farkindalik diizeylerinin, cinsiyetlerinin ve boliimlerinin

birlikte, STEM uygulamalarina iliskin 6zyeterlik inang¢ diizeylerini yordamasina yonelik ¢oklu

dogrusal regresyon analiz yontemlerinden biri olan asamali regresyon analizinin yapilmasina

karar verilmistir. Analiz sonuglar1 tablo 13’°te sunulmustur.

Tablo 13 Asamali Regresyon Analizi Sonuglari

Model Yordayici B Standart B t p R?
Hata s

1 STEM Farkindalik .599 .069 409 8.636 .000* A7
Sabit 440 291 1.510 132

2 STEM Farkindalik .629 .069 429 9.172 .000* .03
Cinsiyet .329 .096 181 3.865 000*
Sabit .264 .290 911 .363

3 STEM Farkindalik .621 .067 424 9.230 .000* .03
Cinsiyet 404 .094 .198 4.289 .000*
Bolim .266 .067 182 3.972 .000*
Sabit 183 .285 .644 .520

*p<.05
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Asamali regresyon analizi sonuglarina gore analiz li¢ asamada tamamlanmistir. Analize
birinci asamada STEM uygulamalar1 6zyeterlik degiskeninde %17 ile en fazla varyansi
aciklayan STEM farkindalik degiskeni girmistir. STEM uygulamalar 6zyeterlik degiskeni ile
STEM farkindalik degiskeni arasinda pozitif iligski vardir. Analize ikinci asamada varyansa %3
katki saglayan cinsiyet degiskeni dahil olmus ve bdylece aciklanan varyans %20’ye ulagmistir.
STEM uygulamalar1 6zyeterlik degiskeni ile cinsiyet degiskeni arasinda pozitif iliski vardir.
Analize tgilincli asamada boliim degiskeni dahil olmus ve boylece aciklanan varyans %23’e
yiikselmistir. STEM uygulamalar1 6zyeterlik degiskeni ile boliim degiskeni arasinda pozitif

iligki vardir.

Sonug ve Tartisma

Arastirmanin birinci alt problemine gore Ogretmen adaylarmmin STEM farkindalik
diizeylerinin “olumlu” oldugu ve “iyi” diizeyde oldugu sonucuna ulagilmistir. Bu arastirma
sonucu Hebebci ve Usta’nin (2017) yapmis oldugu arastirmanin sonuglartyla benzerlik
gostermektedir. Hebebci ve Usta’nin (2017) yapmis oldugu arastirmada iniversite
ogrencilerinin STEM farkindaligina sahip oldugu belirlenistir. Cevik, Danigtay ve Yagci’nin
(2017) yapt1g1 arastirmada da 6gretmenlerin STEM’e yonelik farkindaliklarinin olumlu yonde

ve orta seviyede oldugu belirlenmistir.

Arastirmanin ikinci alt problemine gore d6gretmen adaylarinin STEM farkindaliklarinin
cinsiyetle iligkili oldugu sonucuna ulasilmistir. Ogretmen adaylarmm STEM farkindalik
diizeylerinin kadinlar lehine anlamli farklilik gosterdigi belirlenmistir. Bu arastirma sonucu
Hebebci ve Usta’nin (2017) yapmis oldugu arastirmanin sonuglariyla benzerlik gdstermektedir.
Hebebci ve Usta’nin (2017) arastirmasinda kadin 6grencilerin STEM farkindalik diizeylerinin
erkeklere oranla anlamli derecede farklilik gdsterdigi belirlenmistir. Karakaya, Unal, Cimen ve
Yilmaz’in (2018) yapmis oldugu arastirmada kadin Fen Bilimleri 6gretmenlerinin STEM
yaklasimina yonelik farkindaliklarinin, erkek ogretmenlere gore anlaml farklilik gosterdigi
belirlenmistir. Cigerci’nin (2020) yapmis oldugu arasgtirmada da kadin okul ydneticileri ve
ogretmenlerin, erkek okul yoneticileri ve 6gretmenlere gore STEM farkindalik ortalamalarinin

anlaml diizeyde daha fazla oldugu belirlenmistir.

Aragtirmanin ikinci alt problemine gore 6gretmen adaylarinin STEM farkindaliklariin
sinif diizeyleriyle iliskili oldugu sonucuna ulasilmistir. Ugiincii simif dgretmen adaylarinin
ortalamasinin, birinci sinif ve ikinci simif 6gretmen adaylarinin ortalamalarindan; dordiincii

siif 6gretmen adaylarinin ortalamasinin da birinci sinif ve ikinci sinif 6gretmen adaylarinin
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ortalamalarindan daha ytiksek oldugu sonuclarina ulagilmigtir. Bu durum sinif diizeyi artik¢a
ogretmen adaylarinin STEM farkindaliklarmin arttig1 seklinde yorumlanabilir. Koyunlu Unlii
ve Dere’nin (2019) yapmis oldugu arastirmanin sonuglara bakildiginda 4. sinifta 6grenim
goren okul oncesi 0gretmen adaylarinin farkindalik puanlarinin 1. ve 3. smif diizeylerinde
egitim goren dgretmen adaylarinin farkindalik puanlarindan anlamli derecede yiiksek oldugu
belirlenmistir. Yilmaz’in (2019) yapmis oldugu arastirmada da 3. sinifta bulunan 6gretmen

adaylarinin STEM alanina ilgi diizeylerinin daha yiiksek oldugu belirlenmistir.

Arastirmanin ikinci alt problemine gore 6gretmen adaylariin STEM farkindaliklarinin
boliimlere gore anlamli farklilik géstermedigi sonucuna ulagilmistir. Literatiirdeki arastirmalara
bakildiginda Cevik, Danistay ve Yagci’'min (2017) yaptig1 arastirmada da Ogretmenlerin
branslar1 ile STEM farkindaliklar1 arasinda herhangi bir anlamlilik bulunmamistir. Baran,
Tiirkan, Efe ve Maskan’in (2018) yapmis oldugu aragtirmada da 6gretmenlerin branglarinin

STEM farkindalik diizeyleri tizerinde herhangi bir etkisinin olmadig: belirlenmistir.

Arastirmanin Ugilincli alt problemine gore 0gretmen adaylarinin STEM uygulamalari
Ozyeterlik inan¢ diizeylerinin orta diizeyde oldugu sonucuna ulasilmistir. Arastirmanin bu
bulgusu Sahin’in (2019) yapmis oldugu arastirma sonucuyla benzerlik gdstermektedir. Sahin’in
(2019) arastirmasinda 6gretmenlerin STEM egitimine yonelik mesleki yeterliklere genellikle
sahip olduklar1 ortaya ¢ikmistir. Degirmenci’nin (2020) aragtirmasinda da STEM egitimi almis
ogretmenlerin STEM uygulamalar1 6z yeterliliklerinin ortalamanin {izerinde oldugu

belirlenmistir.

Arastirmanin dordiincii alt problemine gore 6gretmen adaylarmin STEM uygulamalari
ozyeterlik inanglarmin cinsiyetle iliskili oldugu sonuca ulagilmistir. Ogretmen adaylarmin
STEM uygulamalar1 6zyeterlik inanglarinin erkekler lehine oldugu belirlenmistir. Sahin’in
arastirmasinda da (2019) Ogretmenlerin STEM egitimi ile ilgili mesleki yeterlikleri
cinsiyetlerine gore degismektedir. Erkek 6gretmenler kadin 6gretmenlere gore kendilerini daha

cok yeterli gormektedirler.

Arastirmanin dordiincii alt problemine gore d6gretmen adaylarinin STEM uygulamalari
ozyeterlik inanglarmin béliimle iliskili oldugu sonuca ulagilmistir. Ogretmen adaylarinin STEM
uygulamalari dzyeterlik inanglarinin Fen Bilimleri 6gretmen adaylar1 lehine oldugu sonucuna
ulasiimistir. Ozbilen’in (2018) yaptig1 bir arastirma sonucunda fen bilimleri 6gretmenlerinin
diger branglara oranla STEM modelini daha iyi tamidiklar1 ve daha ¢ok kullandiklari
belirlenmigtir. Sahin (2019) tarafindan yapilan arastirmada da 6gretmenlerin STEM egitimi ile
ilgili mesleki yeterlikleri brans degiskeni acisindan anlamli farklilik gostermektedir.
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Degirmenci’nin  (2020) arastirmasinda da Ogretmenlerin STEM uygulamalar1 6zyeterlilik

ortalamalarinin branslara gore anlamli bir farklilik gosterdigi belirlenmistir.

Arastirmanin dordiincii alt problemine gore 6gretmen adaylarinin STEM uygulamalari
Ozyeterlik inanglarinin sinif diizeyleriyle iliskili oldugu sonucuna ulasilmistir. Dérdiincii sinif
ogretmen adaylarinin ortalamasinin, ikinci sinif 6gretmen adaylarinin ortalamalarindan daha
yiiksek oldugu sonucuna ulasilmistir. Dordiincii sinif 6gretmen adaylari ile ticlincti sinif
O0gretmen adaylar1 arasinda farklilik anlamli bulunmamaistir. Durmus’un (2018) yapmis oldugu
arastirmada da 3.sinif ve 4. siifta okuyan 6gretmen adaylarinin 6z yeterlik diizeyleri arasinda

anlamli bir farklilik olmadigi belirlenmistir.

Arastirmanin besinci alt problemine gore 6gretmen adaylarinin; STEM farkindaliklar
genel ortalamalart ile “olumlu bakis” alt boyutu STEM farkindalik puanlar arasinda yiiksek
diizeyde, STEM farkindaliklar1 genel ortalamalari ile “olumsuz bakis” alt boyutu STEM
farkindalik puanlar1 arasinda yiiksek diizeyde, STEM farkindaliklar1 genel ortalamalari ile
STEM uygulamalarina iliskin 6zyeterlik puanlari arasinda orta diizeyde iliskinin oldugu
sonucuna ulagilmistir. Ayrica Ogretmen adaylarimin “olumlu bakis” alt boyutu STEM
farkindalik puanlar ile “olumsuz bakis” alt boyutu STEM farkindalik puanlar1 arasinda orta
diizeyde, “olumlu bakis” alt boyutu STEM farkindalik puanlar1 ile STEM uygulamalarina
iliskin dzyeterlik puanlari arasinda ise orta diizeyde bir iligkinin oldugu belirlenmistir. Ulasilan
sonuglardan bir digeri de 6gretmen adaylarinin “olumsuz bakis” alt boyutu STEM farkindalik
puanlar1 ile STEM uygulamalarina iligkin 6zyeterlik puanlar1 arasinda diisiik diizeyde iliskinin

oldugudur.

Arastirmanin altinci alt problemine gére STEM’e yonelik farkindaligin, STEM
uygulamalarina iligkin 6zyeterligin anlamli bir yordayicist oldugu sonucuna ulasilmistir. STEM
uygulamalarina iligkin 6zyeterlik toplam varyansinin %17’sinin 6gretmen adaylarinin STEM

farkindaliklartyla agiklandigi belirlenmistir.

Arastirmanin yedinci alt problemine gore 6gretmen adaylarinin cinsiyeti, boliimleri ve
STEM’e yonelik farkindaliklari birlikte, STEM uygulamalarina iliskin 6zyeterlik inanglarinin
anlaml bir yordayicisi oldugu sonucuna ulagilmistir. Asamali regresyon analizi lic asamada
tamamlanmis olup iic degisken birlikte STEM 06zyeterlik toplam varyansmnin %23 iini

yordamustir.

Oneriler
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e Ogretmen adaylarinin STEM uygulamalarina iliskin dzyeterlik inanclarinin artirilmasi
yonelik ¢aligmalar yapilabilir.

e Universitelerde, STEM dersleri zorunlu ya da segmeli ders olarak verilebilir. Boylece
Ogretmen adaylarinin STEM uygulamalarina yonelik 6zyeterlikleri artirilabilir.

e STEM uygulamalarina iligskin 6zyeterlik inancini1 yordayabilecek cinsiyet, bolim ve
STEM farkindaliklar1 yaninda diger degiskenlerin de etkisinin arastirilmasina yonelik
caligmalar yapilabilir.

e Diger tiim boliimlerde egitim goren 6gretmen adaylarinin STEM farkindaliklarinin ve
STEM uygulamalarina iliskin 6zyeterlik inanglarinin belirlenmesine yonelik ¢aligmalar

yapilabilir.
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Introduction

The integration of curriculum began in the late 1800s with Herbartianism, named after the
German philosopher and educationist Johann Friedrich Herbart. Herbart developed the idea
about correlating disconnected subject areas around themes, referred to as the integration of
studies (Drake & Burns, 2004). The integrated program has been revived especially in the last
half century. Information explosion, fragmented teaching curriculum, concerns about
curriculum validity, lack of connections and relationships between disciplines rank among the
reasons for the movement towards an integrated curriculum (Jacobs, 1989). The current
movement towards the integrated curriculum provides a basis for the views of theorists who
advocate constructivist learning. The idea of presenting knowledge through meaningful and
connected models supports the view of the best learning achievement. This includes
interdisciplinary studies (Lake, 1994). One of the interdisciplinary practices is "STEM"

(science, technology, engineering and mathematics) education.

The term "STEM" refers to interdisciplinary teaching and learning in the fields of science,
technology, engineering and mathematics in education (Gonzalez & Kuenzi, 2012). The
National Science Foundation (NSF) used the word "SMET" for the first time in the 1990s as an
abbreviation for science, technology, engineering and mathematics disciplines. However, this
abbreviation was not accepted due to its resemblance to the word "smut" and the word "STEM"
started to be used (Sanders, 2009). In Turkey, the abbreviation "FeTeMM" (initials of the
Turkish words for science, technology, engineering, mathematics) is used as an alternative for
the term "STEM". FeTeMM education is the teaching of the knowledge and skills of the
discipline in the centre by integrating them with at least one other STEM discipline (Akgiindiiz
etal., 2015).

While STEM education covers all grade levels from pre-school education to post-
doctorate within the scope of formal education, it also includes educational activities towards
informal education in after-school programs (Gonzalez & Kuenzi, 2012). In this context,
Thomasian (2011) makes mention of two main objectives of STEM education. The first
objective is to increase the number of students who will continue their post-secondary (higher)
education and career in the fields of science, technology, engineering and mathematics. The
second objective is to increase the competence of all students on basic STEM knowledge. This
objective has been improve the students' and workers' abilities to evaluate problems, use STEM
concepts and apply creative solutions in their daily lives. On the other hand, Bybee (2010a) lists
the main objectives of STEM education. These are having knowledge about how to world
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function, enabling individuals to use technology and adopting to students on engineering
principles.

STEM education is an integrated approach to ensure the development of creative problem-
solving techniques in students and enhance the innovators of the future. STEM education
enhances the student's learning experience through the practising of general principles and
implementations. When practices are effectively included into programs, they inspire creativity,
inquisitive thinking and teamwork to students (Roberts, 2012). In addition to including group
activities, laboratory research studies and projects, the STEM program also provides
opportunities to help students develop 21%-century skills and become citizens who can make
better decisions on environmental quality, resource use, national security, energy efficiency
(Bybee, 2010b).

According to the International Technology and Engineering Association (ITEA), the

contributions of STEM education can be summarized as below (2009):

e STEM education provides a learning atmosphere that will strength curriculum.

e It improves students' thinking skills by providing flexible educational environments.

e It improves students' motivation in technology, design, engineering, mathematics and
science disciplines to ensure meaningful learning in school subjects.

e It supports the development of technological literacy.

e STEM education reduces the dropout rate and contributes positively relationships
related to the systems of education.

e It improves students' self-confidence and self-efficacy through learning environments
that require collaboration.

e STEM education supports students to discover and investigate things, to understand the

world and to contribute to humanity.

Therefore, the requirement of STEM programs should be considered in schools'
curriculum. When considered from this point of view, educators have important duties in
carrying out STEM education activities successfully. The level of preparedness of STEM
educators for the difficulties they will encounter while dealing with classroom or laboratory
education affects students' success in STEM activities. The STEM educator should ensure the
active participation of students in motivational activities that integrate the curriculum to
encourage practical and relevant experiences, which students will need when solving problems

that are related to their environment (Ejiwale, 2012).
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In this context, on-the-job training of teachers should be given importance in order to
provide effective and meaningful learning opportunities in their classrooms and the teachers
should be given access to in-class teaching/learning tools and materials. It has become a
necessity to review the STEM programs in our universities in Turkey and to make the necessary
reforms to equip our students with 21%-century skills (Aydeniz, 2017).

Akgiindiiz et al. (2015) have made some suggestions for STEM education as below:

e Education faculties of universities should conduct studies and develop projects on
STEM education.

e STEM education skills of teachers and pre-service teachers should be improved through

on-the-job trainings and trainings they will receive at education faculties.

e In order to equip teachers who will implement STEM programs with the necessary
knowledge and skills, the education faculties of universities should be established

corporation with faculties such as engineering, science and literature.

e Pre-service teachers should be allowed to receive education not only from education

faculties but also from faculties of science literature, engineering and technology.

e Curriculum should be adapted to STEM and an interdisciplinary curriculum should be

created.

When viewed from this aspect, it is crucial to determine the level of self efficacy beliefs
and awareness about STEM of the teachers, one of the basic components of education system,
while still they are at university in order that holistic and inter-disipliner perspective which
STEM education bring along with could be reflected onto the education system in Turkey.
(Buyruk & Korkmaz, 2016). In this context, the objective of this research is to determine the
relation between STEM awareness and self-efficacy belief related to STEM practice of pre-

service teachers. The following questions were sought answers for this general purpose.
1. What is the level of STEM awareness of pre-service teachers?

2. Does STEM awareness of pre-service teachers differ significantly in terms of gender,
department and grade level?

3. What is the level of self-efficacy belief related to STEM practice of pre-service
teachers?

4. Does self-efficacy belief related to STEM practice of pre-service teachers differ

significantly in terms of gender, department and grade level?

NEF-EFMED Cilt 14, Say1 2, Aralik 2020/ NFE-EJMSE Vol. 14, No. 2, December 2020



Er, K. & Acar Basegmez, D. 969

5. Is there a relationship between STEM awareness and self-efficacy belief related to
STEM practice of pre-service teachers?

6. Does STEM awareness of pre-service teachers predict significantly self-efficacy belief
related to STEM practice?

7. Do gender, departments and STEM awareness of pre-service teachers, all together,
predict significantly self-efficacy belief related to STEM practice?

Methodology
Research Model

One of the quantitative research methods that is correlational research model in this study
has been used to determine the relation between STEM awareness and self-efficacy belief
related to STEM practice of pre-service teachers. Correlational research studies are studies that
examine the relationship between two or more variables without any intervention. In this study,
it is aimed to determine the relationship between variables without manipulation (Biiyiikoztiirk,
Kili¢ Cakmak, Akgiin, Karadeniz & Demirel, 2015). In this study, the exploratory correlation
pattern has been used to determine the relationship between STEM awareness and self-efficacy
beliefs related to STEM applications; the predictive correlation pattern has been used to
determine whether the STEM awareness and other variables have been a predictor of self-

efficacy related to applications STEM.

Universe and Sample

The universe of the research consists of students studying in all departments of Balikesir
University's Necatibey Faculty of Education in the academic year of 2018-2019. The sample of
the study consists of 1%, 2", 3@ and 4" grade students studying in the departments of Science
Teaching and Elementary Mathematics Teaching. “Convenience sampling” which is one of the
purposeful sampling methods has been preferred as the sampling method in this study.
Convenience sampling aims to prevent from losing time, money and labour (Biiyiikoztiirk et
al., 2015). The information related to demographic variations of the students included in the
sample of the study are given below.

When the gender distribution of pre-service teachers included in the study is examined, it

is observed that female pre-service teachers consist of 85.5% of the sample with 319 people

and male pre-service teachers consist of 14.5% of the sample with 54 people. When the
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departments of pre-service teachers are examined, it is seen that Elementary Mathematics
Teaching students consist of 59% of the sample with 220 people and Science Teaching students
consist of 41% of the sample with 153 people. When the grade levels of the pre-service teachers
are examined, it is found that the distribution appears as follows: The 1st grade students consist
of 28.4% with 106 students in all of them. The 2" grade students consist of 24.7% with 92
students in all of them. The 3" grade students consist of 28.7% with 107 students in all of them.

The 4™ grade students consist of 18.2% with 68 students in all of them.

Data Collection Tools

In the study, the personal properties of pre-service teachers are examined in terms of
gender, department and grade level. The "Teacher Self-Efficacy Scale Related to STEM
Practice" developed by Yaman, Ozdemir and Akar-Vural (2018) is used to determine self-
efficacy belief related to STEM practice of pre-service teachers. According to the results of the
exploratory factor analysis by Yaman, Ozdemir and Vural (2018), the scale consists of 18 items.
The scale has a single-factor structure and explains 68.2% of the total variance. Factor loading
values of the items vary between 0.77 and 0.86. Cronbach's alpha coefficient of internal
consistency of the scale is 0.97. The Guttman Split-Half and Spearman-Brown coefficients
calculated for the scale are 0.96. The scale, which have a single-factor structure occur by the
exploratory factor analysis, is found to have a significant chi-square value (X? = 208.37, p=.000,
N=219) in the confirmatory factor analysis. The fit index values are found to be RMSEA =
0.05, NFI=0.99, CFI=1.00, IFI=1.00, RFI=0.98, GFI=0.90 and SRMR=0.025. The Cronbach's

Alpha coefficient of internal consistency of this study is 0.86.

Another data collection tool is the "FeTeMM Awareness Scale™ developed by Buyruk and
Korkmaz (2016). According to the results of the exploratory factor analysis by Buyruk and
Korkmaz (2016), the scale consists of 17 items and has a two-factor structure. The "Positive
View" factor consists of 12 items and the "Negative View" factor consists of 5 items. Factor
loading values of the items in the scale vary between 0.54 and 0.79. The scale explains 57.18%
of the total variance. The values for the overall scale are determined as below: In this study,
Split-Half correlations is 0.83; Spearman-Brown reliability coefficient is 0.91; Guttmann Split-
Half value is 0.90; Cronbach's Alpha reliability coefficient is 0.93. As a result of the
confirmatory factor analysis, the chi-square value (X? = 226.163, p<0.001, N= 254, sd=118) is
found to be significant. The fit index values are calculated as RMSEA=0.06, NFI1=0.90,
CF1=0.95, IFI=0.95, GFI1=0.90, AGFI=0.87 and SRMR=0.039. In this study, the Cronbach's
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Alpha coefficient of internal consistency is 0.61 for the overall scale, the Cronbach's Alpha
coefficient of internal consistency of the "Positive View" sub-dimension is 0.67, the Cronbach's

Alpha coefficient of internal consistency of the "Negative View" sub-dimension is 0.77.

Analysis of Data

The scales applied to students between February and April of the 2018-2019 academic
year are evaluated in terms of their suitability for analysis. 380 scales applied and 373 of them
are included in the analysis. The following analysis techniques are utilized in the analysis of
the data: Frequency, percentage, independent sample t-test, one-way analysis of variance
(ANOVA), Tukey, Dunnett-C, correlation analysis, simple linear regression analysis and
multiple regression analysis. SPSS 21.0 (Statistical Package for the Social Sciences) computer
program is used for statistical analysis.

The analyses are used for the following objectives: Descriptive analysis to determine the
level of STEM awareness and self-efficacy belief related to STEM practice of pre-service
teachers; Independent sample t-test to determine whether STEM awareness and self-efficacy
belief related to STEM practice differ in terms of gender and department; one-way analysis of
variance (ANOVA) to determine whether STEM awareness and self-efficacy belief related to
STEM practice differ in terms of grade level; correlation analysis to determine the relationship
between STEM awareness and self-efficacy belief related to STEM practice; simple linear
regression analysis to determine whether STEM awareness of pre-service teachers predict self-
efficacy belief related to STEM practice; stepwise regression analysis, one of the multiple
regression analyses, to determine whether gender, departments and STEM awareness all
together predict self-efficacy belief related to STEM practice are used.

Findings and Comments
Findings Regarding the First Sub-Problem

The results of the descriptive analysis conducted to determine the STEM awareness levels

of pre-service teachers are given in table 1.
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Table 1 Descriptive Analysis of STEM Awareness Levels

STEM (FeTeMM) Awareness of Pre- 8
service Teachers § ]
2 >
° =] ©
> L e, >
[@)] — s ()]
s |F |2 L |8 | .
& & - < & X SS
1. FeTeMM upskills high-level thinking | N | 3 2 27 223 118
to students. 4.21 66
%/ .8 5 7.2 59.8 | 31.6
2. FeTeMM helps individuals to develop | N 2 29 223 116
creativity in the field of engineering by 4.20 67
using basic knowledge and skills. %] .8 5 7.8 598 |3l1
3. FeTeMM education encourages | N | 2 6 56 202 107
students to learn.
%/ .5 1.6 15 542 | 28.7 4.09 14
4. FeTeMM education improves students' | N | 3 2 32 202 134 4.24 .70
problem-solving skills.
%/ .8 5 8.6 54.2 | 35.9
5. The basis of FeTeMM education | N | - 9 47 201 116 4.14 72
consists of activities that enable children
to encounter scientific knowledge at early | %0| - 2.4 126 539 311
age.
6. FeTeMM education enables studentsto | N | - 2 32 194 145 4.29 .64
discover that there are more than one
solution alternatives for a problem. %] - 5 86 |52 38.9
7. FeTeMM  education improves | N | 1 3 52 199 118 4.15 .70
collaborative working in students.
%/ .3 .8 139 | 534 |316
8. FeTeMM applications improve | N | 3 5 50 188 127 4.16 .76
students' self-confidence.
%] .8 1.3 134 | 504 |34
9. FeTeMM, which is a Science, | N |1 4 61 185 122 4.13 74
Technology, Mathematics and
Engineering education approach, contains | %0 | -3 11 16.4 | 496 | 327
four basic disciplines in itself.
10. FeTeMM education encourages | N | 1 5 20 207 110 4.13 .70
students to gain critical perspective.
%] .3 1.3 13.4 | 555 | 295
11. The objective of FeTeMM education | N | 1 7 65 199 101 4.05 74
is to establish relationships between
disciplines and to realize learning with an | %0| -3 19 17.4 1534 |27.1
integrated approach.
12. Some subjects in science directly | N | 3 19 82 171 98 3.92 .87
require math knowledge and skills.
%/ .8 5.1 22 458 | 26.3
13. The combination of science, | N | 6 12 44 161 150 4.17 .88
mathematics and engineering, improves
the ability to use science in daily life. %|16 |32 118 | 432 |40.2

NEF-EFMED Cilt 14, Say1 2, Aralik 2020/ NFE-EJMSE Vol. 14, No. 2, December 2020



Er, K. & Acar Basegmez, D. 973

14. FeTeMM applications do not | N | 4 17 37 164 151 4.18 .87
negatively affect students' interest in
subjects and distract their attention. %| 11 |46 |99 |44 40.5
15. FeTeMM education contributes to | N | 3 13 26 149 182 4.32 .82
students' career awareness.

%] .8 3.5 7 399 | 488
16. Executing FeTeMM activities does | N | 1 12 43 134 183 4.30 .82

not cause a loss of time.

% .3 3.2 115 | 359 |49.1

17. Integrating engineering into science | N | 6 8 55 134 170 4.22 .89
class is essential.

% |16 |21 147 | 359 | 456

Positive View Overall Average 4.14 .50
Negative View Overall Average 4.24 AN
Overall Average 4.17 49

FeTeMM (STEM) Awareness Scale consists of 17 items. The first 12 items are in the
"positive view" sub-dimension. The last 5 items are in the "negative view" sub-dimension. Five
items in the "negative view" sub-dimension are included in the analysis after being reverse
coded. Since the scale is a 5 point likert scale, the score ranges of the items are interpreted as
below: It is level of strongly disagree between 1.00 and 1.79. It is disagree level of between
1.80 and 2.59. It is level of undecided between 2.60 and 3.39. It is level of agree between 3.40
and 4.19. It is level of strongly agree between 4.20 and 5.00. Therefore, the following comment
can be made about the averages of awareness levels: It is very poor between 1.00 and 1.79. It
is poor between 1.80 and 2.59. It is medium between 2.60 and 3.39. It is good between 3.40
and 4.19. It is very good between 4.20 and 5.00. Also, items above the average 3.40 are

considered as "positive" and the ones below the average are considered as "negative".

In this context, when the averages of all the items of the FeTeMM (STEM) Awareness
Scale are examined separately, it can be said that each item has level of “agree” or “strongly
agree”. The highest and lowest averages among all items belong to the 15" (FeTeMM education
contributes to students' career awareness) and 12" (some subjects in science directly require
math knowledge and skills) items, respectively. It can be said that pre-service teachers' views
regarding STEM awareness levels for each item are positive. When the overall average of all
items in the STEM awareness scale is examined, the average of awareness level can be
interpreted as level of "agree™ and "positive" since it is above 3.40. Therefore, it can be said

that STEM awareness level is "good".
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Findings Regarding the Second Sub-Problem

In this part of the research, since the STEM awareness averages of pre-service teachers
are normally distributed, “independent sample t-Test" is used to determine whether the
awareness levels differ in terms of gender or department and "One-way analysis of variance
(ANOVA)" analysis is used to determine whether it differs in terms of grade level. Details of
the analyses are given in the table below.

Table 2 Independent Sample t-Test Analysis of Pre-Service Teachers' STEM Awareness Scores In

Terms of Gender

Levene's test

Gender N X SS F p sd t p
Female 319 4.19 48 518 A472* 371 2.152 .032**
Male 54 4.04 .53

*p > .05; **p < .05

According to the analysis results of the research, a statistically significant difference is
found between female pre-service teachers (X=4.19) and male pre-service teachers (X=4.04) in
terms of their STEM awareness (t=2.152; p<.05). In other words, STEM awareness of pre-
service teachers differs in terms of gender. It can be said that this difference is in favour of
female pre-service teachers.

Table 3 Independent Sample t-Test Analysis of Pre-Service Teachers' STEM Awareness Scores In
Terms of Department

Levene's test

Department N X SS F p sd t p

Elementary Maths Teaching 220 4.15 49 A71 .680* 371 -776  .438*
Science Teaching 153 4.19 50

*p > .05

According to the analysis results of the research, a statistically significant difference is
not found between pre-service teachers studying in the Elementary Mathematics Teaching
Department (X=4.15) and pre-service teachers studying in the Science Teaching Department
(X=4.19) in terms of their STEM awareness (t= -.776; p>.05). In other words, STEM awareness

of pre-service teachers does not differ in terms of department.

NEF-EFMED Cilt 14, Say1 2, Aralik 2020/ NFE-EJMSE Vol. 14, No. 2, December 2020



Er, K. & Acar Basegmez, D. 975

Table 4 Descriptive Analysis and Homogeneity Test Analysis Results of Pre-Service Teachers' STEM

Awareness In Terms of Grade Level

Levene's test

Grade Level N X SS F p
1t Grade 106 4.06 45 .896 A443*
2" Grade 92 4,01 .52
3 Grade 107 4.25 46
4% Grade 68 4.42 42
*p > .05

One-way analysis of variance (ANOVA) is performed to determine whether the STEM
awareness scores of pre-service teachers differ in terms of grade level. Descriptive analysis
results regarding analysis of variance are given in table 4. The average of 1% grade pre-service
teachers is 4.06. The average of 2" grade pre-service teachers is 4.01. The average of 3 grade
pre-service teachers is 4.25. The average of 4" grade pre-service teachers is also 4.42. Since the
variances are homogeneous according to Levene's statistics (F=.896; p >.05), it is decided that
one-way analysis of variance (ANOVA) would be appropriate. Analysis results are presented
in table 5.

Table 5 One-Way Analysis of Variance (ANOVA) of Pre-Service Teachers' STEM Awareness Scores

In Terms Of Grade Level

Sum of Sd Mean F p Significant

Squares Square Difference
Between groups 8.583 3 2.861 13.011 .000* 3-1
3-2
Within groups 81.140 369 220 41
Total 89.724 372 4-2

*p<.05

As a result of the analysis, it is determined that the STEM awareness of pre-service
teachers differ in terms of grade level (F=13.011; p<.05). In other words, the grade level as a
variable has a significant effect on pre-service teachers' STEM awareness. According to the
results of the Tukey test conducted to determine which groups differ from each other, the
average of 3" grade pre-service teachers is higher than the average of 1% and 2" grade pre-

service teachers. The average of 4" grade pre-service teachers is higher than the average of 1%
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and 2" grade pre-service teachers. This situation can be interpreted as follows: If the grade

level is higher, the STEM awareness of the pre-service teachers will be higher.

Findings Regarding the Third Sub-Problem

The results of the descriptive analysis conducted to determine the self-efficacy belief

related to STEM practice of pre-service teachers are given in table 6.

Table 6 Descriptive Analysis of Self-Efficacy Belief Levels Regarding STEM Applications

Self-Efficacy Related to STEM Practice of

Pre-Service Teachers

Never
Rarely
Sometimes

SS

>

Often
| Always

1. | can get results regarding to the STEM | N | 16 63 178 101

approach.
" %| 43 |169 |47.7 | 271 3.10 87

N

2. | am academically competent in | N | 40 121 143 58 11

scientific process skills that is required 268 96
when designing STEM activities. %| 107 | 324 |383 | 155 |29
3. | can develop models and materials to | N | 28 83 162 80 20
be used in STEM applications. 295 98

%1 7.5 223 | 434 | 214 |54

4. | can design a good STEM activity. N | 25 89 160 79 30
2.95 .97

% 6.7 |239 |429 |212 |54

5. | can easily interpret the results of | N | 13 69 155 113 23

activities about STEM
%35 |185 [416 |303 |62 | >V 92

6. | am at a level to take part in projects | N | 34 114 127 77 21

related to STEM applications.
%[91 [306 [34 [206 |56 2.83 1.04

7. | can answer students' questions about | N | 43 92 146 79 13

STEM.
%| 115 | 247 |391 |212 |35 | 280 | 104

8. | can adapt STEM activities to daily life. | N | 20 73 160 96 24

%|54 | 196 |429 |257 |64 | 08 .96

9. | can design STEM activities that | N | 31 122 148 61 11

improve the intelligence.
P J %| 83 |327 |397 |164 |29 | 273 93

10. | can determine the goals to achieve in | N | 22 70 146 119 16

STEM activities appropriately to the
properties of the student and the | %0|59 |[18.8 |39.1 |319 |43 3.10 95

environment.

NEF-EFMED Cilt 14, Say1 2, Aralik 2020/ NFE-EJMSE Vol. 14, No. 2, December 2020



Er, K. & Acar Basegmez, D. 977

11. When | decide to conduct a STEM | N | 44 103 124 78 24

activity, | immediately get to work.
%| 118 | 276 |332 |200 |64 | 2% | 109

12. | feel competent in STEM applications. | N | 60 99 152 51 11

%161 | 265 |408 |137 |29 | 2O 1.01

13. I can ensure critical thinking in STEM | N | 20 77 142 114 20

applications.
% /| 5.4 206 |38.1 |306 |54 3.10 97

14. | think | have mastered STEM | N | 54 119 124 68 8

concepts and terms.
%| 145 [319 |332 |182 |21 | 2% 101

15. | can easily explain the steps that | N | 30 89 107 112 35

follow in STEM activities to my students.
%| 8 239 |287 |30 |94 3.09 1.11

16. | feel sure that bring them into being | N | 30 102 134 92 15

when making plans regarding STEM
applications. %|8 |273 | 359 |247 |4 289 | 100

17. | feel confident in STEM applications. | N | 29 82 146 95 21

% |78 |22 391 | 255 |56 299 101

18. Although STEM applications seem | N | 20 53 126 133 41

very difficult, | try to execute them.
%54 | 142 |338 |37 |11 | >3 | 102

Overall Average 2.94 12

“Teacher Self-Efficacy Scale Related to STEM Practices” consists of 18 items in total.
Since the scale is a 5 point likert scale, the score ranges of the items are interpreted as below:
It is level of never between 1.00 and 1.79. It is level of rarely between 1.80 and 2.59. It is level
of sometimes between 2.60 and 3.39. It is level of often between 3.40 and 4.19. It is level of
always between 4.20 and 5.00. Therefore, it can be interpreted that the averages regarding self-
efficacy levels are as below: It is very poor between 1.00 and 1.79. It is poor between 1.80 and
2.59. It is medium between 2.60 and 3.39. It is good between 3.40 and 4.19. It is very good
between 4.20 and 5.00. Also, items above the average 3.40 are considered as "positive™ and the

ones below the average are considered as "negative".

In this context, when the averages of all the items of the “Teacher Self-Efficacy Scale
Related to STEM Practices” are examined separately, it can be said that each item is at the
"sometimes"” level. Among all the items, the highest and lowest averages belong to items 18
(Although STEM applications seem very difficult, I try to execute them.) and 14 (I think I have
mastered STEM concepts and terms.), respectively. It can be said that self-efficacy beliefs

related to STEM practice of pre-service teachers are at middle level for each item. When the
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overall average of all items in the “Teacher Self-Efficacy Scale Related to STEM Practices” is
analysed, it can be said that the views regarding the level of self-efficacy are at the "sometimes”
level since the overall average is 2.94. Therefore, it can be interpreted self-efficacy beliefs
related to STEM practice of pre-service teachers are at middle level.

Findings Regarding the Fourth Sub-Problem

In this part of the study, the following analyses are performed since the self-efficacy
averages of pre-service teachers regarding STEM applications are normally distributed:
"Independent sample t-Test" is used to determine whether self-efficacy levels differ in terms of
gender or department. "One-way analysis of variance (ANOVA) analysis™ is used to determine
whether it differs in terms of grade level. Tables of the analysis are given in below.

Table 7 Independent Sample t-Test Analysis of Pre-Service Teachers' STEM Applications Self-

Efficacy Scores In Terms Of Gender

Levene's test

Gender N X SS F p sd t p
Female 319 2.90 .73 2.372 124* 371 2.152 .010**
Male 54 317 61

*p >.05; **p <.05

According to the results of the analysis, a statistically significant difference is found
between female pre-service teachers (X=2.90) and male pre-service teachers (X=3.17) in terms
of self-efficacy related to STEM applications of pre-service teachers (t=2.152; p<.05). In other
words, self-efficacy related to STEM applications of pre-service teachers differ in terms of
gender. It can be interpreted that this difference is in favour of male pre-service teachers.

Table 8 Independent Sample t-Test Analysis of Pre-Service Teachers' STEM Applications Self-

Efficacy Scores In Terms of Department

Levene's test

Department N X SS F p sd t p

Elementary Maths Teaching 220 2.83 73 1.332 .249% 371 -3.531  .000**
Science Teaching 153 3.10 .68

*p>.05; **p < .05

According to the results of the analysis conducted, a statistically significant difference is

found between the pre-service teachers (X=2.83) studying in the Elementary Mathematics
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Teaching Department and the pre-service teachers studying in the Science Teaching
Department (X=3.10) in terms of self-efficacy related to STEM applications of pre-service
teachers (t=-3.531; p<.05). In other words, self-efficacy related to STEM applications of pre-
service teachers differ in terms of department. It can be said that this difference is in favour of
pre-service teachers studying in the Science Teaching Department.

Table 9 Descriptive Analysis and Homogeneity Test Analysis Results of Pre-Service Teachers' STEM
Applications Self-Efficacy Scores In Terms of Grade Level

Levene's test

Grade Level N X SS F p
1t Grade 106 2.99 .58 3.658 .013*
2" Grade 92 2.83 74
3 Grade 107 2.86 .82
4™ Grade 68 3.13 .69

*p < .05

One-way analysis of variance (ANOVA) is conducted to determine whether the self-
efficacy scores related to STEM applications of pre-service teachers differ in terms of grade
level. Descriptive analysis results regarding the analysis of variance (ANOVA) are presented
in table 9. The average of the 1% grade pre-service teachers is 2.99. The average of 2" grade
pre-service teachers is 2.83. The average of 3" grade pre-service teachers is 2.86. The average
of 4" grade pre-service teachers is also 3.13. However, it is determined in the analysis that the
variance is not homogeneous (F=3.658; p< .05). Since the distributions are normal even if the
variances are not homogeneous, post-hoc comparisons in which variances are not homogeneous
are included and bootstrap technique is used. Analysis results are presented in table 10.

Table 10 One-Way Analysis of Variance (ANOVA) Analysis of Pre-Service Teachers' STEM

Applications Self-Efficacy Scores In Terms of Grade Level

Sum of Sd Mean F p Significant
Squares Square Difference
Between groups 4.387 3 1.462 2.866 .037* 4-2
Within groups 188.233 369 510
Total 192.620 372

*p<.05
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As a result of the analysis conducted, it is determined that self-efficacy related to STEM
applications of pre-service teachers differ in terms of grade level (F=2.866; p<.05). In other
words, the grade level as a variable has a significant effect on self-efficacy related to STEM
applications of pre-service teachers. According to the results of the Dunnett-C test conducted
to determine which groups differ from each other, the average of the 4™ grade pre-service
teachers is higher than the average of the 2" grade pre-service teachers. This can be interpreted
as follows: If the grade level is higher, self-efficacy related to STEM applications of pre-service
teacher will be higher.

Findings Regarding the Fifth Sub-Problem

The results of the correlation analysis conducted to determine the relationship between
the STEM awareness levels and self-efficacy belief levels related to STEM applications of pre-
service teahers are given in table 11.

Table 11 Correlation Analysis Between STEM Awareness and Self-Efficacy Beliefs Related to STEM
Applications of Pre-Service Teacher

Positive view sub- Negative view sub-
STEM overall dimension of STEM dimension of STEM
awareness awareness awareness
Positive view sub-dimension of ,929*
STEM awareness
Negative view sub-dimension of 778* ,490*
STEM awareness
Self-efficacy related to STEM ,409* A57* ,187*
applications
*p<.05

As the correlation analysis, the correlations detailed are determined as below: There is
high level relationship between overall average of STEM awareness and "positive view" sub-
dimension of STEM awareness scores of pre-service teachers (r=.93; p<.05). There is high level
relationship between overall average of STEM awareness and "negative view" sub-dimension
of STEM awareness scores of pre-service teachers (r=.78; p<.05). There is moderate level
relationship between overall average of STEM awareness and self-efficacy score related to
STEM applications of pre-service teachers (r=.41; p<.05). There is a moderate level relationship
between "positive view" sub-dimension of STEM awareness scores and "negative view" sub-

dimension of STEM awareness scores of pre-service teachers (r=.49; p<.05). Similarly, there is
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a moderate-level relationship between "positive view" sub-dimension of STEM awareness
scores and self-efficacy scores related to STEM applications of pre service teachers (r=.46;
p<.05). There is a low level relationship between "negative view" sub-dimension of STEM
awareness scores and self-efficacy scores related to STEM applications of pre-service teachers
(r=.19; p<.05).

Findings Regarding the Sixth Sub-Problem

The details of the simple linear regression analysis performed to determine whether pre-
STEM awareness levels of pre-service teachers predict self-efficacy belief levels related STEM

applications are given in table 12.

Table 12. Results of Simple Linear Regression Analysis

Variable B Standard Error s B t p R?
Fixed 440 291 1.510 132 A7
STEM Awareness 599 .069 409 8.636 .000*

R =.409 R?=.167
F (1,371) = 74,582 p =.000
*p<.05

When the analysis results are examined, it is seen that the STEM awareness is a significant
predictor of self-efficacy related to STEM applications (R=0.409, R?= 0.17, F(, 371) = 74.582,
p<.05). It can be said that the 17% of the total variance of self-efficacy related STEM

applications is explained by the STEM awareness of pre-service teachers.

Findings Regarding the Seventh Sub-Problem

It has been decided to use the stepwise regression analysis that is one of the multiple linear
regressions whether gender, department and STEM awareness of pre-service teachers, all
together, predict self-efficacy belief related to STEM practice. Analysis results given are in
table 13 below.
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Table 13 Results of Stepwise Regression Analysis

Model Predictor B Standard Error s B t p R?

1 STEM Awareness .599 .069 .409 8.636 .000* A7
Fixed 440 291 1.510 132

2 STEM Awareness .629 .069 429 9.172 .000* .03
Gender .329 .096 181 3.865 000*
Fixed .264 .290 911 .363

3 STEM Awareness .621 .067 424 9.230 .000* .03
Gender 404 .094 .198 4.289 .000*
Department .266 .067 .182 3.972 .000*
Fixed .183 .285 .644 520

*p <.05

According to the stepwise regression analysis results, the analysis is completed in three
stages. In the first stage, the STEM awareness variable, which explains the highest variance
with 17% in the STEM applications self-efficacy variable, enters into the analysis. There is a
positive relationship between STEM applications self-efficacy variable and STEM awareness
variable. In the second stage, the gender variable contributing 3% to the variance is included in
the analysis and thus the explained variance reaches 20%. There is a positive relationship
between STEM applications self-efficacy variable and gender variable. In the third stage, the
department variable is included in the analysis and thus the variance explained goes up to 23%.
There is a positive relationship between STEM applications self-efficacy variable and

department variable.

Conclusion and Discussion

According to the first sub-problem of the study, it is concluded that the STEM awareness
levels of the pre-service teachers are "positive” and at a "good" level. This result shows
similarity to the results of the research conducted by Hebebci and Usta (2017). In the research
conducted by Hebebci and Usta (2017), it is determined that university students have STEM
awareness. In the research conducted by Cevik, Danistay and Yagci (2017), it is determined
that teachers' STEM awareness is positive and at a "medium™ level.
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According to the second sub-problem of the study, it is concluded that STEM awareness
of pre-service teachers is regarding to gender. It is determined that the STEM awareness levels
of pre-service teachers differ significantly in terms of gender in favour of female ones. This
result shows similarity to the results of the research conducted by Hebebci and Usta (2017). In
the research by Hebebci and Usta (2017), it is determined that female students' STEM
awareness levels differ significantly compared to male ones. In the research study conducted
by Karakaya, Unal, Cimen and Y1lmaz (2018), it is determined that awareness related to STEM
approach of female science teachers differs significantly compared to male teachers. In the
research study conducted by Cigerci (2020), it is determined that female school administrators
and teachers have significantly higher STEM awareness averages compared to male school

administrators and teachers.

According to the second sub-problem of the study, it is concluded that STEM awareness
of pre-service teachers is regarded to grade level. It is concluded that the average of the 3™
grade pre-service teachers is higher than the average of the 1 grade and 2" grade pre-service
teachers; the average of the 4™" grade pre-service teachers is higher than the average of the 1%
grade and 2" grade pre-service teachers. This can be interpreted as follows: If the grade level
is higher, the STEM awareness of pre-service teachers will be higher. When the results of the
research conducted by Koyunlu, Unlii and Dere (2019) are examined, it is determined that the
awareness scores of the preschool pre-service teachers studying in the 4™ grade are significantly
higher than the awareness scores of pre-service teachers studying in the 1% and 3" grades. In
the research conducted by Yilmaz (2019), it is determined that pre-service teachers studying in
the 3" grade have higher levels of interest in the field of STEM.

According to the second sub-problem of the study, it is concluded that STEM awareness
of pre-service teachers does not differ significantly in terms of department. In the research by
Cevik, Danistay and Yagci (2017), which is one of the studies in the literature, the significance
is not found between departments and STEM awareness of teachers. In the study conducted by
Baran, Tiirkan, Efe and Maskan (2018), it is determined that the departments of teachers do not

have any effect on their STEM awareness levels.

According to the third sub-problem of the study, it is concluded that the self-efficacy
belief levels related to STEM applications of pre-service teachers are at an intermediate level.
This research finding shows similarity to the findings of a study conducted by Sahin (2019). In

Sahin's (2019) research, it is concluded that teachers generally have professional competencies
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regarding STEM education. In study conducted by Degirmenci (2020), it is determined that the
self-efficacy of STEM-educated teachers regarding STEM applications is above middle level.

According to the fourth sub-problem of the study, it is concluded that the self-efficacy
beliefs related to STEM applications of pre-service teachers are related to gender. It is
determined that self-efficacy beliefs related to STEM applications of pre-service teachers are
in favour of male ones. In Sahin's study (2019), it is seen that teachers' professional
competencies regarding STEM education differ in terms of gender. The male teachers consider

yourself much more competent compared to female teachers.

According to the fourth sub-problem of the study, it is concluded that the self-efficacy
beliefs related to STEM applications of pre-service teachers are related to department. It is
concluded that the self-efficacy beliefs related to STEM applications of pre-service teachers are
in favour of pre-service science teachers. As a result of a study conducted by Ozbilen (2018),
it is determined that science teachers know the STEM model better and use it more compared
to teachers of other branches. In the research conducted by Sahin (2019), the professional
competencies related STEM education of the teacher differ significantly in terms of department.
In Degirmenci's (2020) study, it is determined that the self-efficacy averages related to STEM
applications of teacher differ significantly in terms of department.

According to the fourth sub-problem of the study, it is concluded that the self-efficacy
beliefs related to STEM applications of pre-service teachers are correlated to grade level. It is
concluded that the average of the 4" grade pre-service teachers is higher than the average of the
2" grade pre-service teachers. There is not significant difference between 4" grade pre-service
teachers and 3" grade pre-service teachers. In the study conducted by Durmus (2018), it is
determined that there is not significant difference between the self-efficacy levels of the 3" and

4™ grade pre-service teachers.

According to the fifth sub-problem of the study, it is concluded that there is high level
relationship between overall average of STEM awareness and "positive view" sub-dimension
of STEM awareness scores of pre-service teachers. There is high level relationship between
overall average of STEM awareness and "negative view" sub-dimension of STEM awareness
scores of pre-service teachers. There is moderate level relationship between overall average of
STEM awareness and self- efficacy score related to STEM applications of pre-service teachers.
There is a moderate level relationship between "positive view" sub-dimension of STEM
awareness scores and "negative view" sub-dimension of STEM awareness scores of pre-service

teachers. Similarly, there is a moderate-level relationship between "positive view" sub-
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dimension of STEM awareness scores and self-efficacy scores related to STEM applications of
pre service teachers. Another result obtained is that there is a low level relationship between
"negative view" sub-dimension of STEM awareness scores and self-efficacy scores related to

STEM applications of pre-service teachers.

According to the sixth sub-problem of the study, it is concluded that STEM awareness is
a significant predictor of self-efficacy related to STEM applications. It is determined that the
17% of the total variance of self-efficacy related STEM applications is explained by the STEM

awareness of pre-service teachers.

According to the seventh sub-problem of the study, it is concluded that whether gender,
department and STEM awareness of pre-service teachers, all together, are a significant predictor
of self-efficacy beliefs related STEM applications. Stepwise regression analysis is performed
in three stages and three variables all together predict the 23% of the total variance of STEM

self-efficacy.

Suggestions

Suggestions for the research are presented below:

e Studies can be conducted to improve self-efficacy belief related to STEM practice of
pre-service teachers.

e STEM courses can be taught as compulsory or elective courses at universities. Thus,
self-efficacy belief related to STEM practice of pre-service teachers can be improved.

e Studies may be conducted to investigate the effects of other variables as well as gender,
department and STEM awareness, which can predict self-efficacy beliefs regarding
STEM applications.

e Studies can be conducted to determine STEM awareness and self-efficacy belief related

to STEM practice of pre-service teachers studying in all other departments.
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