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Oz: Giiniimiiz gelisen bilgi diinyasinda disiplinler arasi calismalarin 5nem kazanmastiyla birlikte, gretim programlarinda bu
yonde yenilik¢i egitim yaklasimlari benimsenmeye baslanmistir. Yenilik¢i egitim yaklagimlarindan biri de FeTeMM (STEM)
egitimidir. Tiirkiye’nin 2011 ve 2015 TIMSS uygulamasindaki performans: matematik ve fen alanindaki yeterlik diizeylerine
gore incelendiginde; matematik ve fen alaninda 4. smnif 6grencilerinin bilyiik bir ¢ogunlugunun heniiz orta diizey yetenek
seviyesine erisemedigi goriilmektedir. Elde edilen sonuglarmn degismesi ve gelecek donemin ihtiyag duydugu bireyleri
yetistirmek icin FeTeMM egitimi dnemli bir yere sahiptir. Erken yaslarda edinilen tutumlarda, 6nemli yasant1 ve deneyimler
yaganmadig siirece, tutumun kolay bir sekilde degismedigi dikkate alinirsa 6zellikle 6grencinin ilk egitim-6gretim yeri olan
ilkokul déneminin, bireyin bir duruma yonelik tutum olusturmasinda olduk¢a etken bir faktdr oldugu diigiiniilmektedir. Bu
baglamda caligmanin amaci, ilkokul doérdiincii sinif 6grencilerinin FeTeMM tutum diizeylerini belirlemektir. Arastirmada,
ilkokul dordiincii sinif 6grencilerinin FeTeMM tutum diizeylerinin belirlenmesi amaciyla nicel arastirma desenlerinden
betimsel tarama modeli kullanilmistir. Arastirma 2018-2019 egitim &gretim yili bahar doneminde gergeklestirilmistir.
Aragtirmanin ¢alisma grubunu Tiirkiye’nin giineyinde yer alan ve orta sosyo-ekonomik diizeydeki devlet okullarinda 6grenim
goren ilkokul dordiincii siif diizeyinden 322 6grenci olusturmaktadir. Arastirmada veri toplama aract olarak STEM Tutum
Olgegi kullanilmistir. STEM Tutum Olgegi, Guzey, Harwell ve Moore (2014) tarafindan gelistirilmis ve dilimize Aydin,
Saka ve Guzey (2017) tarafindan uyarlanmistir. Verilerin ¢oziimlenmesinde frekans, aritmetik ortalama, standart sapma
degerleri ve fark testleri kullanilmistir. ilkokul dordiincii smif égrencilerinin FeTeMM tutum diizeylerinin arastirildig
calismada, 6grencilerin fen, miihendislik, matematik ve teknolojinin entegre edilerek uygulandigi herhangi bir FeTeMM
uygulamasini deneyimlememis olmalarina ragmen FeTeMM tutumlarinin katiliyorum diizeyinde yani iyi seviyede oldugu
belirlenmistir. Ogrencilerin FeTeMM tutumlarimnin, cinsiyet, okul 6ncesi egitim alma, meslek segimi ve baba egitim diizeyine
gore farklilik gostermedigi belirlenirken, anne egitim diizeyine gore anlamli farklilik gosterdigi belirlenmistir.
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Abstract: With the increasing importance of interdisciplinary studies in today's developing world of knowledge, innovative
educational approaches have started to be adopted in teaching programs in this direction. One of the innovative training
approaches is STEM education. Turkey's 2011 and 2015 TIMSS is analyzed according to the level of proficiency in
mathematics and science performance in the application of mathematics and science shows that a majority of elementary
school fourth grade students' have access yet to the level of mid-level talent. STEM education has an important place in order
to change the results obtained and to educate the individuals needed in the future. In this context, the aim of the study is to
determine the levels of attitude towards STEM of the fourth grade elementary school students. In this study, descriptive
survey model, which is one of the quantitative research designs, was used to determine STEM attitude levels of fourth grade
students. The research was conducted in the spring semester of 2018-2019 academic years. Turkey is located south of the
working group of the research and studying in medium socio-economic level in state schools from fourth grade to create 322
primary school students. STEM Attitude Scale was used as data collection tool in the study. STEM Attitude Scale was
developed by Guzey, Harwell and Moore (2014) and adapted to Turkish language by Aydin, Saka and Guzey (2017).
Frequency, arithmetic mean, standard deviation values and difference tests were used to analyze the data. Although STEM
attitude elementary school fourth grade students were investigated, it was determined that STEM attitudes were at a good
level in agreement with the students although they did not experience any STEM application that integrated science,
engineering, mathematics and technology. While STEM attitudes of the students did not differ according to gender, pre-
school education, career choice and father education level, it was determined that there was a significant difference according
to mother education level.
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1. Giris

Giinimiiz gelisen bilgi diinyasinda disiplinler arasi ¢aligmalarin 6nem kazanmasiyla birlikte, &gretim
programlarinda bu yonde yenilik¢i egitim yaklagimlari benimsenmeye baslanmistir. Yenilik¢i egitim
yaklagimlarindan biri de FeTeMM (STEM) egitimidir. FeTeMM egitimi; bireylere sistematik diisiinebilme,
disiplinler arasi etkilesim, arastirma, sorgulama, yaratma, iriin ortaya koyma, etik degerlere sahip olma ve
problem ¢dzme becerileri kazandirmay1 amaglayan bir egitim yaklasimidir. Gelecegin bireylerini gelistirmek ve
yetistirmek iizere 6nemli bir olusum olarak kabul edilen FeTeMM egitimi, fen, teknoloji, miithendislik ve
matematik disiplinlerini birlestiren (STEM/Science, technology, engineering, math) egitim yaklasimi olarak
kabul edilmektedir (Sanders, 2009).

FeTeMM egitimi, fen, teknoloji, mithendislik ve matematige dayanan ve giiniimiiz gelisen bilgi ve ekonomi
diinyasinin gereksinim duydugu insan kaynagimi yetistirmek i¢in ortaya konan bir olgudur. Lacey ve Wright
(2009), bir iilkenin teknoloji ve bilim alaninda yetkin ve nitelikli olabilmesi i¢cin FeTeMM egitiminin 6nemli
oldugunu vurgulamaktadirlar. Bununla birlikte, gelecegin bilim insanlarin1 ve miihendislerini yetistirmek ve
bilim tabanli teknoloji kaynakli iiriinler gelistirip iiretebilmek i¢in bireylere matematik, fen, teknoloji ve bilim
okuryazarlig1 kazandirilmalidir (Miaoulis, 2009). Bu baglamda FeTeMM egitiminin dgrencilere kazandiracagi
bilgi ve beceriler su sekildedir (Rogers ve Porstmore, 2004; Wang, 2012):

e Ogrencilerin yeni 6grendikleri bilgilerini anlamlandirmalarini saglamak,

e Bir problem durumu ile karsilagtiklarinda var olan bilgilerini kullanarak ¢éziim iiretme becerilerini
gelistirmek,

e Ogrenmelerinde kalicihig1 arttirmak,

e Ogrencilerin miihendislik tabanli diisiinme becerisine sahip olmalarini saglayarak bu becerileri diger
disiplinlerle iliskilendirmelerini saglamak,

e  Karsilagtiklar1 problemlere yaratict ve uygulanabilir ¢oziimler liretmelerini saglamaktir.

Ulusal Arastrma Konseyi (National Research Council [NRC]) (2011) ve Ulusal Miihendislik Akademisi
(National Academy of Engineering [NAE]) tarafindan yayimlanan K-12 FeTeMM egitim raporuna gore,
FeTeMM egitiminin ¢ Onemli amaca hizmet etmesi gerektigi vurgulanmaktadir (Honey, Pearson ve
Schweingruber, 2014). Bu amaglar su sekildedir:

e FeTeMM alanlarinda kariyer yapmak isteyen birey sayisini arttirmak
e FeTeMM okuryazari birey yetistirmek
e FeTeMM is sahalarma katilimi arttirmak ve yaygimligimni kazandirmak

Ogrencilerin fen bilimleri ve matematik disiplinlerindeki basarilari, uluslararasi diizeyde yapilan smavlar ile
Olgiilmektedir. Bunlardan biri de, TIMSS smavidir. TIMSS smavi, Uluslararasi Egitim Basarilarmi
Degerlendirme Kurulusu IEA’nin (International Association for the Evaluation of Educational Achievement)
dort yillik araliklarla diizenlemis oldugu, 4 ve 8. smif diizeyindeki 6grencilerin matematik ve fen bilimleri
alanlarinda kazandiklar1 bilgi ve becerilerin degerlendirilmesine yonelik yapilan bir tarama arastirmasidir.
Tiirkiye 1999 ve 2007 TIMSS uygulamalarina, sadece 8. smif diizeyinde katilirken 2011 ve 2015 TIMSS
uygulamasina ise hem 4. siif hem de 8. sinif diizeyinde katilmistir. TIMSS 2011-2015 uygulamalarinda ilkokul
dordiinct sinif 6grencilerinin matematik ve fen bilimleri yeterlik diizeyleri Tablo 1 ve Tablo 2’de sunulmustur.

Tablo 1. TIMSS 2011-2015 uygulamasinda matematik yeterlik diizeylerindeki 6grenci yiizdeleri

Yeterlik Diizeyi (%)
Ileri Diizey Ust Diizey Orta Diizey Alt Diizey Alt Diizey Alt1
TIMSS 2011 4 17 29 26 24
TIMSS 2015 5 20 32 24 19
Tablo 2. TIMSS 2011-2015 uygulamasinda fen bilimleri yeterlik diizeylerindeki 6grenci yiizdeleri
Yeterlik Diizeyi (%)
Ileri Diizey Ust Diizey Orta Diizey Alt Diizey Alt Diizey Alt1
TIMSS 2011 3 15 30 28 24
TIMSS 2015 4 20 34 24 18

Tiirkiye’nin TIMSS uygulamalarindaki performans: matematik ve fen alanindaki yeterlik diizeylerine gore
incelendiginde; matematik ve fen alaninda 4. sinif 6grencilerinin biiyiik bir ¢ogunlugunun heniiz orta diizey
yetenek seviyesine erisemedigi goriilmektedir. Buna karsin basarili iilkelerde bu dagilim incelendiginde diisiik
diizey yetenek kategorisinde yer alan O6grencilerin azlifi ve 6grencilerin ¢ogunun bu kategorinin iizerine
¢ikabildigi dikkat c¢ekmektedir. Bu sonuglar TIMSS 2011 ve 2015°¢ katilan diger iilke ortalamalar: ile
karsilastirildiginda, yetenek diizeylerinde diisiik diizey alt1 Tiirk 6grencilerin fazlaligi dikkati cekmektedir. Bu alt
diizey TIMSS 2011 ve 2015 yeterlik diizeyi araliklarina gore “6grenciler fen ve matematige yonelik baslangic
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diizeyindeki bilgiye sahiptir” bigiminde ifade edilmektedir (Milli Egitim Bakanhigi [MEB], 2014, 2016). Ayrica
Ekonomik Kalkinma ve Isbirligi Orgiitii (Organisation for Economic Co-operation and Development [OECD],
2017) raporuna gore gelecekte FeTeMM alaninda yer alan mesleklere hangi iilkelerin nciiliilk edecegi sorusu
arastirildiginda, Tiirkiye 34 iilke arasinda en son sirada yer almaktadir (OECD, 2017). Bu arastirma sonuglar1
ilkokul 6grencilerinin fen ve matematik alanlarina yonelik bilgi, ilgi, beceri ve tutumlarmmin gelistirilmesinin ne
kadar 6nemli oldugunu gostermektedir.

Uluslararasi diizeyde yapilan sinavlarin yani sira egitim aragtirmalarindan elde edilen sonuglar da bize 6nemli
bilgiler saglamaktadir. 10-14 yas araligindaki ¢cocuklarm bilim ve kariyer istekleri raporunda, ¢ocuklarin bilimin
oneminin farkinda olmalarma ve bilimi sevmelerine ragmen bilim alanindaki kariyeri tercih etmedikleri
vurgulanmustir (Archer, Osborne, DeWitt, Dillon, Wong ve Willis, 2013). Spencer (2011) tarafindan yapilan
¢aligmada, ortaokul yedinci sinif 6grencilerinin, miithendis olabilmek i¢in hangi derslerin iyi olmas1 gerektigini
bile bilmedikleri sonucuna ulasilmigtir. Benzer sekilde Aschbacher, Ing ve Tsai (2014), ortaokul 6grencilerinin
¢ogunun (%78) bilim yetenegi ve inang¢larna sahip olmadigini belirtmislerdir. Aydm, Saka ve Giizey (2017) 4-8.
smif diizeyindeki FeTeMM tutumu iist seviyede olan &grencilerin, mithendislik-mimarlik yerine saglik odakli
hemsirelik, doktorluk mesleklerini se¢mek istedikleri sonucuna ulagsmistir. Bu baglamda &grencilerin FeTeMM
alaninda yer alan meslek kariyerlerine yonelmeleri i¢in lise 6greniminden dnceki yillarda bu alanlarla ilgili
farkindaliklar1 gelistirilmelidir (Spencer, 2011). Ayrica yapilan caligmalar, dgrencilerin FeTeMM alanlarina
yonelik bilgi diizeylerinin gelismis olmasi, onlarin gelecekte yapacaklar: meslek tercihleri agisindan da etkili
olacagini vurgulamaktadir (Becker ve Park, 2011; Buxton, 2001).

Elde edilen sonuglarin degismesi ve gelecek donemin ihtiyag duydugu bireyleri yetistirmek i¢in FeTeMM
egitimi Onemli bir yere sahiptir. Bir anlamda ekonomik ve bilimsel gelismeler i¢in FeTeMM alanlarinda
calisabilecek bireylere ihtiya¢ duyulmaktadir (Tiirk Sanayicileri ve Isadamlar1 Dernegi [TUSIAD], 2017). Bu
baglamda bireylerin FeTeMM egitimine yonelik tutumlarmi belirleyerek bu dogrultuda FeTeMM alanina
yonelik ilgilerini arttrmak, gelecegin mesleklerine katilimlarinda onemli bir rol oynamaktadir (Knezek,
Christensen, Tyler-Wood ve Periathiruvadi, 2013). Ogrencilere FeTeMM odakh meslekler edindirmek igin
ilkokul doneminde FeTeMM’e karsi olumlu tutum gelistirilmesi, egitim ve O6gretim programlarinin revize
edilmesi ve 6grencilerin erken yaglarda bu konuyla ilgili bilinglendirilmeleri saglanmalidir (Aydmn ve ark., 2017;
Giilhan ve Sahin, 2016; Wyss, Heulskamp ve Siebert, 2012). Tseng, Chang, Lou ve Chen (2013), FeTeMM
tabanli 6grenme etkinliklerinin dgrencilerin, mithendislik, fen ve matematige karsi olumlu tutumlarini 6nemli
olciide etkiledigi sonucuna ulasmislardir. Bu dogrultuda erken yaslarda edinilen tutumlarda, 6nemli yasanti ve
deneyimler yasanmadigi siirece, tutumun kolay bir sekilde degismedigi dikkate alinirsa (Freedman, Sears ve
Carlsmith, 1989) 6zellikle 6grencinin ilk egitim-6gretim yeri olan ilkokul déneminin, bireyin bir duruma ydnelik
tutum olusturmasinda oldukga etken bir faktér oldugu diistiniilmektedir. Bununla birlikte ilkokul déneminde
FeTeMM’e dayali egitim, ilerleyen 6grenim donemleri agisindan bireyler i¢in biiylik bir dnem tasimaktadir
(Lamb, Akmal ve Petrie, 2015). Dolayisiyla ilkokul diizeyindeki 6grencilerin FeTeMM tutum diizeylerinin
belirlenerek bu dogrultuda egitim-6gretim siire¢lerinin planlanmasi, onlarn gelecekteki FeTeMM odakli kariyer
planlarina etki edilerek, FeTeMM alanindaki meslekleri se¢melerini ve erken yaglardan itibaren FeTeMM ile
ilgili bilinglendirilmeleri saglanmasi bakimindan 6nemli oldugu disiiniilmektedir. Bu baglamda g¢aligmanin
amacl, ilkokul dordiincii smnif 6grencilerinin FeTeMM tutum diizeylerini belirlemektir. Bu amacla asagidaki
sorulara yanit aranmistir:

1. 1lkokul dérdiincii sinif grencilerinin FeTeMM tutum diizeyleri nedir?

2. Ilkokul dordiincii sinif dgrencilerinin FeTeMM tutum diizeyleri, cinsiyete gore farkhlagmakta midir?

3. llkokul dérdiincii smif 6grencilerinin FeTeMM tutum diizeyleri, 6grencilerin okul dncesi egitimi alma
durumlarma gore farklilagmakta midir?

4. Tlkokul dérdiincii sinif 6grencilerinin FeTeMM tutum diizeyleri, dgrencilerin meslek tercihlerine gore
farklilagmakta midir?

5. Tlkokul dérdiincii smif dgrencilerinin FeTeMM tutum diizeyleri, anne ve baba egitim diizeyine gore
farklilagsmakta midir?

2. Yontem

Arastirmada, ilkokul dordiincii sinif 6grencilerinin FeTeMM tutum diizeylerinin belirlenmesi amaciyla nicel
aragtirma desenlerinden betimsel tarama modeli kullanilmigtir. Tarama arastwrmalari; etkili 6lgme araglari
kullanilarak tutumlari, diisiinceleri ve inanglar1 6lgmeye, degiskenler arasindaki iligkileri belirlemeye, tahminler
yapmaya ve alt gruplarin nasil degistigini belirlemeye yardimci olan bir arastirma modelidir (Christensen,
Johnson ve Turner, 2015). Bu dogrultuda arastirmada, ilkokul dordiincii sinif dgrencilerinin FeTeMM tutum
diizeyleri ve degiskenler arasindaki iligkileri belirlemek amaglandigi i¢in betimsel tarama modeli kullanilmistir.

2.1. Calisma Grubu

Aragtirma, 2018-2019 egitim Ogretim yili bahar doneminde gergeklestirilmistir. Arastirmanin ¢aligma
grubunu Tiirkiye’nin giineyinde yer alan ve orta sosyo-ekonomik diizeydeki devlet okullarinda 6grenim goren
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ilkokul dordiincii smif diizeyinden 322 dgrenci olusturmaktadir. Aragtrmanin ¢aligma grubu, 6l¢iit 6rnekleme
yontemi ile belirlenmistir. Bu 6rnekleme yontemindeki temel anlayis onceden belirlenmis bir dizi 6lgiitii
karsilayan biitiin durumlarin ¢alisilmasidir. Bu baglamda temel alinan 6lgiit, caligma grubunun ilkokul dordiincii
smif dgrencilerinden olusmasidir. Ciinkii kullanilan STEM Tutum Olgegi 4., 5., 6., 7. ve 8. smuf diizeyindeki
Ogrencilere yoneliktir (Aydin ve ark., 2017). Arastirmaya katilan ilkokul doérdiincii smif ogrencilerinin
demografik bilgileri Tablo 3’de sunulmustur.

Tablo 3. ilkokul dérdiincii simf dgrencilerinin demografik bilgileri

Degiskenler Kategoriler f
Cinsiyet Kiz 157
Erkek 165
Okul Oncesi Egitim Durumu Okul Oncesi Egitim Alan 254
Okul Oncesi Egitim Almayan 68
Meslek Tercihleri Saglik 93
Polis, Asker 68
Ogretmen 39
Miihendis, Mimar 36
Sanat, Spor 34
Avukat, Savci, Hakim 26
Pilot 10
Anne Egitim Diizeyi Tlkokul 71
Ortaokul 62
Lise 119
Universite 58
Yiiksek Lisans 12
Doktora -
Baba Egitim Diizeyi ilkokul 54
Ortaokul 45
Lise 130
Universite 79
Yiiksek Lisans 12
Doktora 2
Toplam 322

2.2. Veri Toplama Araci

Arastirmada veri toplama arac1 olarak STEM Tutum Olgegi ve Kisisel Bilgi formu kullanilmistir. STEM
Tutum Olgegi, Guzey, Harwell ve Moore (2014) tarafindan gelistirilmis ve dilimize Aydm ve arkadaslar1 (2017)
tarafindan uyarlanmistir. STEM Tutum Olgegi besli likert tipinde ve 28 maddeden olusmaktadir. Olcekte ters
yonde ya da olumsuz madde bulunmamaktadir. Olgekte yer alan maddelere iliskin araliklar “Kesinlikle
katilmryorum, Katilmiyorum, Kararsizim, Katiliyorum ve Kesinlikle katiliyorum” seklinde bes aralik esas
alinarak olusturulmustur. Olgek, “FeTeMM ’in kisisel ve sosyal uygulamalar1”, “fen ve miihendisligi 6grenme ve
FeTeMM ile iligkilendirme”, “matematigi 6grenme ve FeTeMM ile iliskilendirme” ve “teknolojinin kullanimi ve
0grenme” olarak isimlendirilen 4 alt boyuttan olusmaktadir. Birinci boyutta 12 madde, ikinci boyutta 10 madde,
liclincii boyutta 3 madde ve dérdiincii boyutta 3 madde bulunmaktadir. Olgegin Cronbach alfa giivenirlik
katsayis1 0,94 olarak hesaplanmistir. Ayrica ilkokul dordiincii sinif 6grencilerinin cinsiyet, okul dncesi egitim
durumu, meslek tercihleri, anne egitim diizeyi ve baba egitim diizeyine iliskin kisisel bilgilerini belirlemeye
yonelik aragtirmacilar tarafindan olusturulan Kisisel Bilgiler Formu olusturulmustur.

2.3. Verilerin Analizi

STEM Tutum Olgegi ile elde edilen verilerin analizindeki istatistiki islemler i¢in SPSS 22.0 Istatistik Paket
Programu kullanilmistir. Verilerin ¢6ziimlenmesinde frekans, aritmetik ortalama, standart sapma teknikleri ve
fark testleri kullanilmistir. Bu dogrultuda ilkokul dordiincii smif 6grencilerinin FeTeMM tutum diizeylerini
belirlemek icin aritmetik ortalama ve standart sapma degerlerine; bagimsiz degiskenlerle FeTeMM tutum
diizeyleri arasindaki farka bakmak i¢in fark testlerine basvurulmustur. Tablo 4’ de STEM tutum 06lgeginin,
verilerin analizi sirasinda kullanilan 6lgek secenekleri ve puanlama araliklar1 sunulmustur.

Tablo 4. Verilerin degerlendirilmesinde esas olarak alinan 6lgek segenekleri ve puan araliklar

Secenekler Verilen puanlar Puan arahg:
Kesinlikle katilmiyorum 1 1.00-1.80
Katilmiyorum 2 1.81-2.60
Kararsizim 3 2.61-3.40
Katiliyorum 4 3.41-4.20
Kesinlikle katiliyorum 5 4.21-5.00
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Olgekten elde edilen puanlarin normal dagilim gésterip gostermedigini belirlemek amaciyla, Kolmogorov-
Smirnov testi uygulanmistir. Elde edilen sonuglara gére puanlarm normal dagilim gdstermedigi belirlenmistir.
Alt problemler dogrultusunda analiz se¢imi i¢in yapilan normallik testi sonu¢lar1 Tablo 5’de verilmistir.

Tablo 5. Caligmanin alt problemlerine gére Kolmogorov-Smirnov testi sonuglari

Degiskenler Istatistik SD p

Cinsiyet 0.063 322 .000
Okul Oncesi Egitim Alma Durumu 0.100 322 .000
Meslek Tercihi 0.170 322 .000
Anne Egitim Diizeyi 0.184 322 .000
Baba Egitim Diizeyi 0.160 322 .000

Olgegin alt problemlerdeki degiskenler dogrultusunda yapilan analizlerde normallik saglanamadigi
belirlenmigtir. Bu nedenle parametrik olmayan iligkisiz 6lgtimler icin Mann Whitney U-Testi (Mann-Whitney U-
Test for Independent Samples) ve Kruskal Wallis H-Testi (Kruskal Wallis H-Tests for independent samples)
testleri uygulanmustir.

3. Bulgular

Bu boliimde sirasiyla aragtrmanin alt problemleri dogrultusunda elde edilen bulgular sunulmustur. Bu
baglamda ilk olarak ilkokul dordiincii smif 6grencilerinin alt boyutlara gére FeTeMM tutum diizeylerine iliskin
bulgulara yer verilmistir. Ardindan ilkokul dordiincii sinif 6grencilerinin FeTeMM tutum diizeylerinin cinsiyet,
okul 6ncesi egitim alma, meslek tercihleri, anne egitim diizeyi ve baba egitim diizeyi degiskenlerine gore
farklilagma durumlar1 agiklanmistir.

3.1. ilkokul Dérdiincii Simif Ogrencilerinin FeTeMM Tutum Diizeyleri

Ilkokul dérdiincii smif dgrencilerinin FeTeMM’in kisisel ve sosyal uygulamalar1 alt boyutuna iliskin
aritmetik ortalamalar1 ve standart sapma puanlar1 Tablo 6’da sunulmustur.

Tablo 6. FeTeMM’in kisisel ve sosyal uygulamalari alt boyutuna iligkin bulgular

Alt Boyutlar N X sS

FeTeMM’in Kisisel ve Sosyal Uygulamalar:

Miihendisligi 6grenmek icin matematik ve fen alaninda iyi olmam 322 422 3.00

gerekir.

Fen bilmek iyi bir ig sahibi olmak i¢in 6nemlidir. 322 397 121
Matematik bilmek iyi bir isimin olmasi igin dnemlidir. 322 413 115
Miihendisligi bilmek iyi bir is sahibi olmak i¢in dnemlidir. 322 3.66 122
Iyi bir is sahibi olabilmem igin dijital teknolojileri bilmek dnemlidir. 322 386 121
Fen, matematik, mithendislik, teknoloji alanlarinda bir ig sahibi olmay1 322 3.72 1.26
isterim.

Fen, matematik, miithendislik, teknoloji iceren meslekler bana hayatta 322 3.86 1.18
basarili olma firsat1 sunar.
Fen, matematik, miithendislik ve teknoloji yasamimizin kalitesini artirir. 322 3.86 1.09
Fen, matematik, miihendislik ve teknolojinin yararlari, verebilecekleri 322 3.23 1.22
zararlardan daha biiyiiktiir.
Fen, matematik, miihendislik, teknoloji iilkemizin gelecegi i¢cin 322  4.13 1.20

Maddeler

onemlidir.

Yeni bir sey kesfedildiginde onu hemen 6grenmekten hoslanirim. 322 418 120
Fen, teknoloji, mithendislik ve matematik yagam i¢in ¢ok dnemlidir. 322 414 119
Toplam 322 391 1.86

Tablo 6’ya gore, ilkokul dordiincii sinif 6grencilerinin FeTeMM’in kisisel ve sosyal uygulamalar1 alt boyutuna
ilisgkin toplam puan ortalamalarinin 3,91 ve standart sapma degerinin 1,86 oldugu belirlenmistir. Bu baglamda
ilkokul dordiincii siif 6grencilerinin FeTeMM’in kisisel ve sosyal uygulamalar alt boyutuna iligkin goriisleri
genel olarak degerlendirildiginde “katiliyorum” araligina karsilik geldigi anlasilmaktadir. Katilimcilarin fen ve
mithendisligi 6grenme ve FeTeMM ile iliskilendirme alt boyutuna iligkin aritmetik ortalamalar1 ve standart
sapma puanlar1 Tablo 7°de sunulmustur.
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Tablo 7. Fen ve mithendisligi 6grenme ve FeTeMM ile iligkilendirme alt boyutuna iligkin bulgular

Alt Boyutlar N X ss
Fen ve Miihendisligi Ogrenme ve FeTeMM ile iliskilendirme
Fen bilimlerini 6grenmekten hoslanirim 322 435 3.01
Fen bilimlerinde basariliyimdir. 322 390 1.04
Fen 6grenmek ayn1 zamanda, matematik, teknoloji ve miithendisligi 322 371 114
6grenmeme yardimci olur.
Matematik 6grenme, fen, teknoloji ve mithendisligi 6grenmeme 322 359 121
S yardimet olur.
% Miihendislik bilimlerini 6grenmekten hoslanirim. 322 345 131
S Miihendislik bilimlerinde basariliyimdir. 322 323 120
= Miihendislik bilimlerini 6grenmem, fen, matematik ve teknolojiyi 322 3.87 3.07
6grenmeme yardimci olur.
Teknolojiyi kullanma matematik, fen ve miithendisligi 6grenmeme 322 3.60 1.16
yardimct olur.
Fen bilimleri ile ilgili daha ¢ok ders almak isterim. 322 383 124
Miihendislik ile ilgili daha fazla ders almak isterim. 322 340 134
Toplam 322 369 235

Tablo 7’ye gore, ilkokul doérdiincii smif 6grencilerinin fen ve miihendisligi 6grenme ve FeTeMM ile
iliskilendirme alt boyutuna iliskin toplam puan ortalamalarinin 3,69 ve standart sapma degerinin 2,35 oldugu
belirlenmistir. Bu baglamda ilkokul dordiincii siif 6grencilerinin fen ve miithendisligi 6grenme ve FeTeMM ile
iligkilendirme alt boyutuna iligkin gorisleri genel olarak degerlendirildiginde “katiliyorum” araligina karsilik
geldigi anlagilmaktadir. Katilimcilarin matematigi 6grenme ve FeTeMM ile iligkilendirme alt boyutuna iliskin
aritmetik ortalamalar1 ve standart sapma puanlart Tablo 8’de sunulmustur.

Tablo 8. Matematigi 6grenme ve FeTeMM ile iligkilendirme alt boyutuna iligkin bulgular

Alt Boyutlar__ ] N X ss
Matematigi Ogrenme ve FeTeMM ile Iliskilendirme
ko Matematik 6grenmekten hoglanirim. 322 424 210
§ Matematikte basariliyyimdir. 322 382 1.10
§ Matematik ile ilgili daha fazla ders almak isterim. 322 4.00 1.18
Toplam 322 4.02 202

Tablo 8’e gore, ilkokul dordiincii sinif 6grencilerinin matematigi 6grenme ve FeTeMM ile iligskilendirme alt
boyutuna iliskin toplam puan ortalamalarmim 4,02 ve standart sapma degerinin 2,02 oldugu belirlenmistir. Bu
baglamda ilkokul dordiincii simif 6grencilerinin matematigi 6grenme ve FeTeMM ile iligkilendirme alt boyutuna
iliskin goriisleri genel olarak degerlendirildiginde “kafiliyorum” araligina karsilik geldigi anlagilmaktadir.
Katilimeilarin teknolojinin kullanimi ve dgrenimi alt boyutuna iligkin aritmetik ortalamalar1 ve standart sapma
puanlar1 Tablo 9’da 6zetlenmistir.

Tablo 9. Teknolojinin kullanimi ve §grenimi alt boyutuna iligkin bulgular

Alt Boyutlar N X ss

Teknolojinin Kullanimi ve Ogrenimi

= Teknoloji kullanimini grenmekten hoslantrim. 322 450 4.14
§ Teknoloji kullaniminda iyiyimdir. 322 398 200
g Teknolojiyle ilgili daha fazla ders almak isterim. 322 397 119

Toplam 322 415 244

Tablo 9’a gore, ilkokul dordiincii sinif 6grencilerinin teknolojinin kullanimi ve 6grenimi alt boyutuna iliskin
toplam puan ortalamalarmin 4,15 ve standart sapma degerinin 2,44 oldugu belirlenmistir. Bu baglamda ilkokul
dordiincii siif 6grencilerinin teknolojinin kullanimi ve 6grenimi alt boyutuna iligkin goriisleri genel olarak
degerlendirildiginde “katiliyorum” arahgma karsiik geldigi anlasiimaktadir. Olgek alt boyutlarma iliskin
betimsel istatistikler Tablo 10°daki gibidir.
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Tablo 10. Olgek alt boyutlarma iliskin betimsel istatistikler

Alt Boyutlar N X SS

FeTeMM’in Kisisel ve Sosyal Uygulamalar1 322 3.91 1.86
Fen ve Miihendisligi Ogrenme ve FeTeMM ile iliskilendirme 322 3.69 2.35
Matematigi Ogrenme ve FeTeMM ile iliskilendirme 322 4.02 2.02
Teknolojinin Kullanimi ve Ogrenimi 322 4.15 244
Toplam 322 3.94 2.16

Tablo 10 incelendiginde, ilkokul dordiincii smif 6grencilerinin FeTeMM’in kisisel ve sosyal uygulamalari,
fen ve miihendisligi 6grenme ve FeTeMM ile iligkilendirme, matematigi 6grenme ve FeTeMM ile iliskilendirme
ve teknolojinin kullanimi ve Ogrenimi alt boyutlarmna iliskin ortalama puanlarinin 3,94 ve standart sapma
degerinin 2,16 oldugu belirlenmistir. Bu baglamda elde edilen ortalama degere gore ilkokul dordiincii sinif
ogrencilerinin FeTeMM tutum diizeylerinin “katilryorum” seviyesinde oldugu goriilmektedir.

3.2. Tlkokul Dérdiincii Simif Ogrencilerinin Cinsiyet Degiskenine Gore FeTeMM Tutum Diizeyleri

Caligma kapsaminda ilkokul doérdiincti sinif 6grencilerinin cinsiyet degiskeni agisindan FeTeMM tutum
diizeylerinin farklilagip farklilagsmadiginin belirlenmesi i¢in yiiriitiilen Mann-Whitney U testi sonuglar1 Tablo
11°de sunulmustur.

Tablo 11. Ogrencilerin cinsiyet degiskenine gére FeTeMM tutum diizeylerine iliskin bulgular

Cinsiyet N Sira Sira Toplamm U p
Ortalamasi

Kiz 157 152.61 23959.00 11556.00 .094

Erkek 165 169.96 28044.00

Tablo 11°’de ilkokul dordiincii siif 6grencilerinin FeTeMM Tutum dl¢eginden aldiklar1 puanlarin cinsiyet
degiskenine gore farklilasip farkhilasmadigni gosteren sonuclara yer verilmistir. Elde edilen sonuglara gore
cinsiyet degiskeninin, 6grencilerin FeTeMM tutum puanlar1 arasinda istatistiksel olarak anlaml bir farklilik
olugturmadig1 goriilmektedir (p> .05).

3.3. llkokul Dérdiincii Stmf Ogrencilerinin Okul Oncesi Egitim Alma Degiskenine Gore FeTeMM Tutum
Diizeyleri

Ilkokul dordiincii simf dgrencilerin, okul dncesi egitim alma degiskenine gére FeTeMM tutum diizeylerine
iligkin Mann-Whitney U testi sonuglar1 Tablo 12°deki gibidir.

Tablo 12. Ogrencilerin okul dncesi egitim alma degiskenine gére FeTeMM tutum diizeylerine iliskin Mann-
Whitney U testi sonuglari

Okul Oncesi Egitimi Alma N Sira Sira Toplam U p
Ortalamasi

Okul dncesi egitim alan 254 164.04 41666.50 7990.500 .344

Okul 6ncesi egitim almayan 68 152.01 10336.50

Tablo 12°de ilkokul dordiincii sinif 6grencilerinin FeTeMM Tutum 6l¢eginden aldiklar: puanlarin okul 6ncesi
egitim alma durumuna gore farklilagip farklilasmadigini gésteren sonuglara yer verilmistir. Elde edilen sonuglara
gore okul oncesi egitim alma degiskeninin 6grencilerin FeTeMM tutum puanlar1 arasinda istatistiksel olarak
anlaml bir farklilik olugturmadigi goriilmektedir (p> .05).

3.4. llkokul Dérdiincii Simf Ogrencilerin Meslek Tercihi Durumlarina Gére FeTeMM Tutum Diizeyleri

flkokul dérdiincii simf dgrencilerin, meslek tercihi durumlarina gére FeTeMM tutum diizeylerine iliskin
Kruskal Wallis Testi sonuglar1 Tablo 13’te sunulmustur.

Tablo 13. Ogrencilerin meslek tercihi durumlarina gére FeTeMM tutum diizeylerine iliskin Kruskal Wallis Testi
sonuglart

Meslek N Sira Sd X2 p Anlamh
Tercihi Ortalamasi Fark
Saglik 93 143.19 7 10.167 179 Yok
Polis, Asker 68 165.40

Ogretmen 39 158.86

Miihendis, Mimar 36 187.33

Sanat, Spor 34 177.63

Avukat, Savci, Hakim 26 182.81

Pilot 10 152.55

Cevapsiz 16 136.34
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Tablo 13’te de goriilecegi lizere meslek tercihi degiskeninin, 6grencilerin FeTeMM tutum puanlari arasinda
istatistiksel olarak anlamli bir farklilik olusturmadigi goriilmektedir, ¥2 (sd=7, n=322) = 10.167, p>.05. Bu
baglamda, 6grencilerin FeTeMM tutum diizeylerinin, meslek tercihi durumlarina gore degisiklik gostermedigi
anlasilmaktadir.

Bununla birlikte 6grencilerin meslek tercihlerine iligkin bilgileri daha iyi anlayabilmek i¢in betimsel
degerlerini degerlendirdigimizde, 6grencilerin 93’1 saglik, 68’1 polis-asker, 39’u 6gretmen, 36’s1 miihendis-
mimar, 34’(i sanat-spor, 26’s1 avukat-savci-hdkim, 10’u pilot alaninda yer alan meslekleri tercih ettikleri
belirlenmistir.

3.5. ilkokul Dérdiincii Stmf Ogrencilerinin Anne Egitim Diizeyine Gore FeTeMM Tutum Diizeyleri

Katilimeilar arasinda anne egitim diizeyinin FeTeMM tutum diizeyi iizerinde etkili olup olmadiginin
belirlenmesi i¢in yiiriitiilen analiz sonuglar1 Tablo 14’te sunulmustur.

Tablo 14. Anne egitim diizeyine gére FeTeMM tutum diizeylerine iliskin Kruskal Wallis Testi sonuglari

Anne Egitim N Sira Sd X2 p Anlamh

Diizeyi Ortalamasi Fark

Tlkokul 71 172.49 4 11.723 .020 Ortaokul-

Ortaokul 62 191.42 Lise

Lise 119 146.06

Universite 58 149.94 Ortaokul-

Yiiksek Lisans 12 150.88 Universite

Doktora - -

Elde edilen sonuglara goére Ogrencilerin FeTeMM Tutum 0&lgeginden aldiklari puanlarm, anne egitim
diizeyine gore istatistiksel olarak anlamli fark yarattig1 belirlenmistir, ¥2 (sd=4, n=322) = 11.723, p<.05. Bu
dogrultuda, oOgrencilerin FeTeMM tutum diizeylerinin anne egitim durumuna gore degisiklik gosterdigi
anlagilmaktadir. Ortaya ¢ikan bu farkliligin yapilan Mann- Whitney U testi analizleri sonucu; ortaokul-lise
egitim durumlar1 arasinda lise lehine ve ortaokul-tniversite egitim durumlar1 arasinda tiniversite lehine oldugu
belirlenmistir.

3.6. ilkokul Dérdiincii Stmf Ogrencilerinin Baba Egitim Diizeyine Gore FeTeMM Tutum Diizeyleri

Son degisken olarak ele alman baba egitim diizeyinin FeTeMM tutum diizeylerinde anlamli bir fark
olusturup olusturmadigina iligkin analiz sonuglar1 Tablo 15°te sunulmustur.

Tablo 15. Baba egitim diizeyine gore FeTeMM tutum diizeylerine iligkin Kruskal Wallis Testi sonuglari

Baba Egitim N Sira Sd X2 p Anlamh
Diizeyi Ortalamasi Fark
Tlkokul 54 165.72 5 494 .992 Yok
Ortaokul 45 165.41

Lise 130 161.88

Universite 79 156.37

Yiiksek Lisans 12 155.96

Doktora 2 170.50

Tablo 15°teki sonuglara gore baba egitim diizeyinin, Ogrencilerin FeTeMM tutum puanlari arasinda
istatistiksel olarak anlamli bir farklilik olusturmadigi gorilmektedir, ¥2 (sd=5, n=322) = .494, p>.05. Bu
dogrultuda, 6grencilerin FeTeMM tutum diizeylerinin baba egitim diizeyine gore degisiklik gdstermedigi
anlagilmaktadir.

4. Tartisma ve Sonuc¢

[Ikokul dérdiincii smif 6grencilerinin FeTeMM tutum diizeylerinin arastirildig1 calismada, 6grencilerin fen,
matematik, miihendislik ve teknolojinin biitiinlestirilerek uygulandigi herhangi bir FeTeMM egitimini
O0grenmemis ve deneyimlememis olmalarma ragmen FeTeMM tutumlarinin katiliyorum diizeyinde bir bagka
deyisle iyi seviyede oldugu belirlenmistir. Benzer sekilde Aydin ve arkadaglar1 (2017) tarafindan yapilan
calismada, ilkokul 6grencilerinin FeTeMM tutum diizeylerinin iyi diizeyde oldugu belirlenmistir. Benzer sekilde
Ceylan, Ermis ve Yildiz (2018) tarafindan yapilan ¢aligmada, 6grencilerin FeTeMM egitimine karsi genel olarak
olumlu bir tutuma sahip olduklar1 sonucuna ulasilmistir. Ocak (2017) yaptig1 ¢alismasinda ise, dgrencilerin
FeTeMM'e yonelik tutumlarmin olumlu oldugunu ifade etmistir.
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Caliyma sonucunda ogrencilerin FeTeMM tutumlarinin, cinsiyet degiskenine gdre anlamli farklilik
gostermedigi belirlenmistir. Tlgili literatiirde, FeTeMM alanlarina yonelik tutum ve cinsiyet faktoriiniin etkileri
bir¢ok arastirmaci tarafindan tartisilmaktadir (Choi ve Chang, 2009). Yapilan ¢alismalarda kadinlarin FeTeMM
ortamlarinda daha az bulunduklar1 (Christensen ve Knezek, 2017; Murphy, Steele ve Gross, 2007) ve FeTeMM
uygulamalarinin teknoloji ve miihendislik boyutunda kadmnlarm daha diisiik bir tutuma sahip olduklari
(Mahoney, 2009; Modi, Schoenberg ve Salmond, 2012) belirtilirken, bu arastrmanm sonucunda FeTeMM
tutumunda cinsiyet diizeyinde fark elde edilmemistir. Yapilan ¢aligmalarin tersine bu sonucun elde edilmesi
sevindirici bir durum olarak karsimiza ¢ikmaktadir. Liu (2008) tarafindan yapilan calismada, kiz dgrencilerin
okul ortaminda daha iyi matematik bilgisine sahip olduklari1 fakat erkek &grencilerin genel sinavlarda daha
yiiksek puan aldiklar1 ifade edilmistir. Knezek, Christensen ve Tyler-Wood (2011) tarafindan gerceklestirilen bir
baska calismada ise erkek dgrencilerin FeTeMM alanlarinda kariyer yapma ilgilerinin daha yiiksek oldugu
belirtilmistir. Karakaya ve Avgin (2016), ise kizlarin FeTeMM tutumlarinin erkeklere gore daha yiiksek oldugu
sonucuna ulagmiglardir. Fakat erkeklerin FeTeMM tutumlarimin, kizlara goére daha yiiksek oldugunu ifade eden
¢aligmalar da bulunmaktadir (Christensen ve Knezek, 2017; Dabney ve ark., 2012; Desy, Peterson ve Brockman,
2011; Kjaernsli ve Lie, 2011; Kong, Dabney ve Tai, 2014; Maltese ve Tai, 2010; Nazier, 2010). Ayrica, bu
aragtrma sonucunda elde edildigi gibi cinsiyetin Ogrencilerin FeTeMM alanlarma yonelik tutumlarini
etkilemedigini ifade eden g¢aligmalar da (Britner ve Pajares, 2006, Brown, Concannon, Marx, Donaldson ve
Black, 2016; Catsambis, 1994; Chen ve Zimmerman, 2007; Fouad ve Smith, 1996; Pajares, Britner ve Valiante,
2000) mevcuttur. Cinsiyet ile FeTeMM tutumlar1 arasindaki iliskisinin incelendigi ¢alismalarda birbirinden
farkli sonuglar ¢ikmasmin degisik sebepleri olabilecegi diisiiniilmektedir. Ogrencilerin matematik ve fen
alanlarina yonelik tutumlarina etki eden faktoriin, kiiltiir ve cinsiyet roliiniin oldugunu ifade eden g¢alismalar
bulunmaktadir (Dasgupta ve Stout, 2014; Diekman, Brown, Johnston ve Clark, 2010; National Science
Foundation [NSF], 2003; Walker, 2001). Ayrica 6grencilerin matematik ve fen alanlarma yonelik tutumlarina
etki eden bir diger faktoriin, ebeveynlerin tutumu oldugunu belirten ¢aligmalar da bulunmaktadir (Dasgupta ve
Stout, 2014; Diekman ve ark., 2010; Nosek, Banaji ve Greenwald, 2002).

Calismada elde edilen bir diger sonu¢ Ogrencilerin FeTeMM tutumlarimm, okul Oncesi egitim alma
degiskenine gore farklilik gostermedigidir. Ancak, Ulusal Aragtirma Konseyi [NRC] (2011), K-12 kademesinde
basarili bir FeTeMM egitimi igin, anaokulundan ii¢iincii sinifa kadar verilecek FeTeMM egitiminin 6nemine
acikca vurgu yapilmaktadir. Chesloff (2013), FeTeMM' in kalbindeki kavramlar, merak, yaraticilik, igbirligi ve
elestire] diislinmedir, bu nedenle FeTeMM egitiminin okul Oncesi doneminde baslamas1 gerektigini
savunmaktadir. Literatiirde bir¢ok arastirma, okul dncesi donemde ¢ocuklara FeTeMM deneyimi kazandirilmasi,
gelecekte kargilagilan karmagsik problemlere yenilik¢i ¢oziimler iiretecek, ekonomik anlamda gelismelere katki
saglayacak bireylerin yetistirilmesinde 6nemli katki saglayacagi belirtilmektedir (Aronin ve Floyd, 2013;
Chesloff, 2013; DeJarnette, 2012). Ulkemizin 2023 Egitim Vizyonu dogrultusunda, erken cocukluk egitim
hizmeti (5 yas, zorunlu egitim kapsamina alinacaktir) yayginlastirilmaya calisiimaktadir. Bu dogrultuda
iilkemizde ogrencilerin bilyiik bir ¢ogunlugu okul 6ncesi egitim almaktadir. Calismaya katilan 6grencilerin
bliyikk bir ¢ogunlugunun okul o6ncesi egitim almis bireylerden (n=254) olusmasinin bu sonucun ortaya
¢ikmasinda etken oldugu diisiiniilmektedir.

Calisma sonucunda Ogrencilerin FeTeMM tutum diizeylerinin meslek tercihlerine gore degisiklik
gostermedigi anlagilmistir. Bununla birlikte 6grencilerin meslek tercihlerini genel olarak degerlendirdigimizde,
saglk alaninda yer alan meslekleri daha ¢ok tercih ettikleri goriilmiistiir. Benzer sekilde Aydm ve arkadaglari
(2017) tarafindan yapilan ¢aligmada da 6grencilerin saglk alaninda yer alan meslekleri tercih ettikleri sonucuna
ulasilmistir. Karakaya, Avgin ve Yilmaz (2018) yaptiklar: ¢alismada, 6grencilerin fen, teknoloji, mithendislik ve
matematik mesleklerine ydnelik ilgilerinin orta diizeyde oldugunu belirtmistir. Giilhan ve Sahin (2018)
tarafindan yapilan baska bir calismada ise, fen ve matematik alanindaki mesleklere, kiz ve erkek dgrencilerin
¢ogunun bu alanlardaki meslekleri istedikleri; teknoloji alanindaki meslekleri kiz &grencilerin ¢ogunun
istemedigi; miihendislik alanindaki meslekleri ise hem kiz hem de erkek 6grencilerin ¢ogunun miihendislik
alaninda bir kariyer sahibi olmak istemedikleri sonucuna ulagilmistir. Bununla birlikte FeTeMM Egitimi Tiirkiye
Raporu’nda sayisal alanlara yerlesen ilk 1000 dgrencinin FeTeMM alanlarina yerlesme yilizde oranlarinda 2000
yilindan 2014 yilina kadar bir diisiis yasandig1 belirtilmistir (Akgiindiiz, Aydeniz, Cakmakg1, Cavas, Corlu, Oner
ve Ozdemir, 2015). Ayrica ilk 1000°de yer alan ve FeTeMM alanlarini tercih etmeyen 6grencilerin dzellikle Tip
Fakiiltelerini tercih ettigi belirlenmistir. Ogrencilerinin meslek tercihlerini etkileyen faktdrlerin incelendigi
caligmalarda; meslekle ilgili olumlu goriislerin olmasi, anne egitim diizeyinin ve mesleginin, 6grencileri
etkiledigi belirtilmistir (Sarikaya ve Khorshid, 2009). Ogrencilerin doktorluk meslegini tercih etme nedenleri ise
okulda basarili 6grenci olma ve hekimligin saygin meslek olmasini diigiinmeleridir (Geng, Kaya ve Geng, 2007).
Bu baglamda yapilan ¢aligmalarda FeTeMM uygulamalarmin 6grencilerin FeTeMM meslek gruplarina olan
ilgisini artiracagi (Giilhan ve Sahin, 2016; Haverlo, 2011; Honey ve ark., 2014; Hudson, English ve Dawes,
2012; Ricks, 2006; Saad, 2014; Tseng ve ark., 2013) belirtilirken, bu alanlara ilginin daha ¢ok ilkokul
doneminde belirlendigi de ilgili calismalarda (Cotabish, Dailey, Robinson ve Hughes, 2013; English, 2017,
Zollman, 2012) vurgulanmaktadir.
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Caligma sonucunda elde edilen bir diger bulgu ise, 6grencilerin FeTeMM tutum diizeylerinin anne egitim
diizeyine gore degisiklik gostermesine karsin; baba egitim diizeyine gore degisiklik gdstermemesidir. Aydin ve
arkadaglarinin (2017), 4-8. smif 6grencilerinin fen, teknoloji, mithendislik ve matematik tutumlarini inceledikleri
¢aligmalarinda, dgrencilerin anne ve baba egitim diizeyine gore FeTeMM tutumlar1 arasinda anlamli bir farklilik
elde edilmemistir. Aydin ve arkadaglarinin (2018), 4-8. smf 6grencilerinin mithendislik bilgi diizeylerini
inceledikleri baska bir ¢aligsma da ise 6grencilerin mithendislik bilgi diizeyi ve anne-baba egitim diizeyi arasinda
anlamli farklilik bulunmustur. Anne ve baba egitim diizeyine bagli olarak, bireyin sorularma ve 6grenmelerine
evde destek olabilecek kisiler olmasi, bireylerin bilgiye ulasabilmesi i¢in kaynak zenginligi (internet, kitap, arag-
gereg, sosyal etkinliklere katilim) gibi etkenler bireylerin akademik basarisini etkileyebilmektedir (Aydin ve ark.,
2018; Tamis-LeMonda, Luo, McFadden, Bandel ve Vallotton, 2019). Nitekim TIMMS 2015 smavinda, ev
ortaminda yliksek diizeyde 6grenme kaynaklaria sahip olan dordiincii smif 6grencilerinin (%18) fen bilimleri
sinav puan ortalamasi 567 olarak belirlenmistir. Ayrica ev ortaminda 6grenme kaynaklari ¢ok sinirli olarak
simava giren Ogrencilerin, fen bilimleri puan ortalamalar1 426’dir. Erken ¢ocukluk doéneminde gocuklartyla
birlikte okuma ve say1 6grenme etkinlikleri i¢in zaman gegiren ailelerin 6grencilerinin, dordiincii siif fen puan
ortalamasi 521 olarak belirlenirken, erken ¢ocukluk donemi okuma ve sayilar konusunda hi¢ destek alamayan
ogrencilerin, dordiincii smif fen puanlarinin 427 oldugu tespit edilmistir. Bu sonuglar dogrultusunda, anne-baba
egitim diizeyinin, 6grencinin fen alanindaki basarisini etkiledigi sdylenebilir.

Elde edilen sonuglar1 genel olarak degerlendirdigimizde ilkokul dordiincii sinif 6grencileri; fen, mithendislik,
matematik ve teknolojinin entegre edilerek uygulandigi herhangi bir FeTeMM uygulamasini deneyimlememis
olmalarmna ragmen FeTeMM tutumlarinin katiliyorum diizeyinde yani iyi seviyede oldugu belirlenmistir.
Ogrencilerin FeTeMM tutumlarmin, cinsiyet, okul dncesi egitim alma, meslek secimi ve baba egitim diizeyine
gore farklilk gostermedigi belirlenirken, anne egitim diizeyine gére anlamh farklihk gosterdigi belirlenmistir.
Ogrencilerin FeTeMM alanma yonelik mesleklere ve derslere iliskin olumlu tutumlara sahip olmalari, onlarmn
FeTeMM alanina yonelik meslek segimlerine ve yapilacak egitim-6gretim uygulamalar1 i¢in motive edici ve
onemli bir etkiye sahiptir.

5. Oneriler

Ilkokul dérdiincii sinif dgrencilerinin FeTeMM tutum diizeylerinin arastirildigi bu ¢aligmada elde edilen
sonuglar, ilkokullarda FeTeMM egitimi kapsaminda yapilacak diger arastrmalara bir zemin olusturmasi
acisindan Onem tagimaktadwr. Bu ve benzeri ¢alismalardan elde edilecek bulgular dogrultusunda fen,
mithendislik, matematik ve teknolojinin entegre edilerek uygulandigi bir FeTeMM egitim programi
tasarlanabilir. Ayrica bu c¢alisma orta sosyo-ekonomik diizeydeki dordiincii smif Ggrencileriyle
gergeklestirilmigtir. Benzer bir ¢aligma alt, orta ve {ist sosyo-ekonomik diizeydeki 6grencilerle gergeklestirilerek,
karsilastirmali ¢aligmalar yapilabilir. Farkli bir ¢alisma olarak siif 6gretmenlerinin FeTeMM egitimine iligkin
tutumlar1 incelenerek, ilkokul grencilerinin FeTeMM tutumlari ile kargilastirmalar yapilabilir.
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Evaluation of Elementary School Fourth Grade Students’ Science, Technology,
Engineering, Mathematics (STEM) Attitudes in Terms of Various Variables

1. Introduction

With interdisciplinary studies gaining importance in today's developing information world, correspondingly
innovative education approaches have been adopted in teaching programs. One of the innovative educational
approaches is STEM education. STEM education is an educational approach that aims to provide individuals
with systematic thinking, interdisciplinary interaction, research, inquiry, creativity, producing, gaining ethical
values and problem-solving skills. Considered as an important constitution to develop and educate the future
individuals, STEM education is an education approach combining science, technology, engineering and
mathematics disciplines (Sanders, 2009).

STEM education is a means based on science, technology, engineering and mathematics and aimed at to train
the human resources needed by today's developing information and finance world. Lacey and Wright (2009)
point out that STEM education is important for a country to become competent and qualified in technology and
science. Moreover, individuals should be provided with mathematics, science, technology and science literacy in
order to train future scientists and engineers and to develop and produce science-based technology products
(Miaoulis, 2009). In this context, the information and skills that STEM education will provide to students are as
follows (Rogers & Porstmore, 2004; Wang, 2012):

e To enable students to make sense of their newly learned knowledge,

e To improve their ability to generate solutions by using their existing knowledge when they
encounter a problem situation,

e To increase retention in their learning,

e To ensure that students have engineering thinking skills and relate these skills with other disciplines,

e To ensure that they generate creative and feasible solutions to the problems they face.

According to the K-12 STEM education reports published by the National Research Council (NRC) (2011)
and the National Academy of Engineering (NAE), it is emphasized that STEM education should serve three
important purposes (Honey, Pearson, & Schweingruber, 2014). These purposes are as follows:

e Toexpand the number of individuals pursuing a career in STEM fields
e Training STEM literate individuals
e Expand the STEM-capable workforce and broaden the participation in that workforce.

The achievement of students in science and mathematics disciplines is assessed by international exams. One
of these is the TIMSS exam. TIMSS exam is a screening research conducted by the International Association for
the Evaluation of Educational Achievement (IEA) at four-year intervals, to evaluate the knowledge and skills
acquired by 4th and 8th grade students in the fields of mathematics and science. Turkey participated in 1999 and
2007 TIMSS assessments only at 8th grade level, and participated in the 2011 and 2015 TIMSS assessments at
both 4th grade and 8th grade levels. TIMSS mathematics and science international benchmark distributions
(percentage) of Turkish 4th grade students by years are presented in Table 1 and Table 2.

Table 1. TIMSS 2011-2015 Percentages of Turkish 4th grade students in mathematics international benchmark
levels

International Benchmark Level (%)

Advanced Level  High Level Intermediate Level Low Level Below Low Level
TIMSS 2011 4 17 29 26 24
TIMSS 2015 5 20 32 24 19

Table 2. TIMSS 2011-2015 Percentages of Turkish 4th grade students in science international benchmark levels

International Benchmark Level (%)

Advanced Level  High Level Intermediate Level Low Level Below Low Level
TIMSS 2011 3 15 30 28 24
TIMSS 2015 4 20 34 24 18

Analyzing Turkey's TIMSS performance in mathematics and science subjects by international benchmarks; It
is seen that the vast majority of 4th grade students in mathematics and science have not yet reached the
intermediate level of international benchmark.. On the other hand, when this distribution is analyzed in
successful countries, the low number of students in the low-level category and the high number of students that
are above this category draw attention. When these results are compared with the averages of other countries
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participating in TIMSS 2011 and 2015, the high number of Turkish students with scores in the low international
benchmark is noteworthy. This low international benchmark is expressed as “students have basic level
knowledge on science and mathematics” according to TIMSS 2011 and 2015 international benchmarks (Ministry
of Education, 2014; 2016). In addition, OECD (2017) report reveals that Turkey is ranked the last among 34
countries to lead the STEM professions in the future (OECD Education at a Glance, 2017). These studies' results
show how important it is for elementary school students to develop their knowledge, interest, skills and attitudes
towards science and mathematics.

In addition to international exams, the results obtained from educational research provide us with important
information. In the Young people’s science and career aspirations, age 10-14 report it is emphasized that
although children are aware of the importance of science and like science, they do not pursue a career in science
(Archer, Osborne, DeWitt, Dillon, Wong, & Willis, 2013). In a study by Spencer (2011), it was concluded that
seventh grade students in secondary school did not even know which courses they should master in order to
become engineers. Similarly, Aschbacher, Ing and Tsai (2014) stated that most of the secondary school students
(78%) do not have science competence and beliefs. Aydin, Saka and Giizey (2017) reached the conclusion that
students with a high attitude level of STEM at the 4-8. grade level prefer health-oriented nursing and physician
professions instead of engineering-architecture. In this context, students' awareness of these fields should be
improved in the years prior to high school education so that they can move towards careers in the STEM fields
(Spencer, 2011). In addition, the studies emphasized that the students having advanced level knowledge about
STEM fields will be effective in terms of their future career preferences (Becker & Park, 2011; Buxton, 2001).

STEM education has an important place in order to change the results obtained and to train the individuals
needed in the future. In a sense, there is a need for individuals who can work in STEM fields for economic and
scientific developments (PwcTiirkiye and TUSIAD, 2017). In this context, determining the attitudes of
individuals towards STEM education and consequently increasing their interest towards STEM plays an
important role in their participation in future professions (Knezek, Christensen, Tyler- Wood and Periathiruvadi,
2013). In order to guide students towards STEM related professions, a positive attitude towards STEM should be
developed during elementary school period, education and training curricula should be revised and an awareness
on this subjects should be instilled in the students at an early age (Aydm, Saka and Guzey, 2017; Giilhan &
Sahin, 2016; Wyss, Heulskamp and Siebert, 2012). Tseng, Chang, Lou and Chen (2013) concluded that STEM
based learning activities significantly impact students' positive attitudes towards engineering, science and
mathematics. In this regard, attitudes acquired at an early age do not change easily, unless important
circumstances and experiences are encountered (Freedman, Sears and Carlsmith, 1989), the elementary school
period, being the student's first place of education, is a very dominant factor for the individual to build an
attitude towards a situation. Moreover, STEM based education in elementary school is of great importance for
individuals in further education periods (Lamb, Akmal and Petrie, 2015). Therefore, determining the levels of
attitude towards STEM of elementary school students and planning education and training processes accordingly
is considered to be important in order to influence their future STEM-oriented career plans to pursue professions
in STEM fields and to raise awareness about STEM from an early age. In this context, the aim of the study is to
determine the levels of attitude towards STEM of the fourth-grade elementary school students. For this purpose,
answers to the following questions were sought:

1. What are STEM attitude levels of elementary school fourth grade students?

2. Do STEM attitude levels of elementary school fourth grade students differ according to gender?

3. Do STEM attitude levels of elementary school fourth grade students differ according to their pre-school
education status?

4. Do STEM attitude levels of elementary school fourth grade students differ according to their
professional preferences?

5. Do STEM attitude levels of elementary school fourth grade students differ according to mother and
father education level?

2. Method

Descriptive survey design of the quantitative research methods was used to identify the STEM attitude levels
of fourth grade elementary school students. Survey is a research method that helps measure attitudes, thoughts
and beliefs, identify relationships between variables, make predictions, and determine how subgroups change
using effective measurement tools (Christensen, Burke Johnson & Turner, 2015). Consequently, descriptive
survey design was used in this study because it was aimed to identify the STEM attitude levels of the fourth-
grade students and the relationships between the variables.

2.1. Study Group

The study was carried out in the spring semester of the 2018-2019 academic year. The study group comprises
322 fourth grade elementary school students enrolled in intermediate socio-economical group state schools
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located in the south of Turkey. The study group of the study was selected by criterion sampling method. The
basic understanding in this sampling method is to study all situations that meet a set of predetermined criteria. In
this context, the main criterion is that the study group consists of fourth grade students in elementary school.
Because the STEM Attitude Scale employed is designed for students at 4th, 5th, 6th, 7th and 8th grade (Aydm et
al., 2017). Demographic information of the fourth-grade students participating in the study is presented in Table
3.

Table 3. Demographic information of the participating fourth grade elementary school students

Variables Categories f
Gender Female 157
Male 165
Pre-school education status Completed pre-school education 254
No pre-school education 68
Occupational preference Healthcare 93
Police Force, Military 68
Teaching 39
Engineering, Architecture 36
Arts, Sports 34
Law (Attorney, Prosecutor, Judge) 26
Awviation (Pilot) 10
Mother education level Elementary school 71
Secondary school 62
High school 119
University 58
Graduate 12
PhD -
Father education level Elementary school 54
Secondary school 45
High school 130
University 79
Graduate 12
PhD 2
Total 322

2.2. Data Collection Tools

STEM Attitude Scale and Personal Information form were used as data collection tools in the study. The
STEM Attitude Scale was developed by Guzey, Harwell and Moore (2014) and adapted to our language by
Aydin, Saka and Guzey (2017). STEM Attitude Scale consists of 28 five-point Likert type items. There is no
reverse or negative item in the scale. The ranges related to the items in the scale were created on the basis of five
ranges as “Strongly Disagree”, “Disagree”, “Undecided”, “Agree”, “Strongly Agree”. The scale consists of 4
sub-dimensions namely; “STEM's personal and social applications”, “learning science and engineering and
associating with STEM”, “learning mathematics and associating with STEM” and “using and learning
technology”. There are 12 items in the first dimension, 10 items in the second dimension, 3 items in the third
dimension and 3 items in the fourth dimension. Cronbach alpha reliability coefficient of the scale was calculated
as 0.94. In addition, the Personal Information Form to collect the personal information of fourth grade
elementary school students regarding gender, pre-school education status, occupational preference, mother and
father education levels was created by the researchers.

2.3. Data Analysis

SPSS 22.0 Statistical Package Software was used for the statistical computations in the analysis of the data
collected with the STEM Attitude Scale. Frequency, arithmetic mean, standard deviation techniques and
difference tests were used to analyze the data. Accordingly, in order to determine the STEM attitude levels of the
fourth-grade elementary school students, the arithmetic mean and standard deviation values were used;
Difference tests were used to examine STEM attitude levels by independent variables. Table 4 presents the scale
choices and scoring intervals of the STEM attitude scale used during the analysis of the data.

200



Evaluation of Elementary School Fourth Grade Students' Science, Technology, Engineering, Mathematics (STEM) Attitudes in Terms of ...

Table 4. Scale choices and score ranges taken as the basis for the evaluation of the data

Choices Scores Attributed Score Range
Strongly disagree 1 1.00-1.80
Disagree 2 1.81-2.60
Undecided 3 2.61-3.40
Agree 4 3.41-4.20
Strongly Agree 5 4.21-5.00

Kolmogorov-Smirnov test was used to determine whether the scores obtained from the scale show normal
distribution. According to the results obtained, it was determined that the scores did not show a normal
distribution. The normality test results for analysis selection with regard to the sub-problems are given in Table
5.

Table 5. Kolmogorov-Smirnov test results for the sub-problems of the study

Variable Statistics SD p

Gender 0.063 322 .000
Pre-school education status 0.100 322 .000
Occupational preference 0.170 322 .000
Mother education level 0.184 322 .000
Father education level 0.160 322 .000

It was determined that normality could not be achieved in the analyzes made for the variables in the sub-
problems of the scale. Therefore, Mann Whitney U-Test for Independent Samples and Kruskal Wallis H-Tests
for independent samples were applied for nonparametric unrelated measurements.

3. Results

In this section, findings obtained are presented in line with the sub-problems of the study. In this context,
firstly, findings related to sub-dimensions of the levels of attitudes towards STEM of fourth grade elementary
school students are presented. Then, differentiation of the levels of attitude towards STEM of fourth grade
elementary school students by gender, pre-school education, occupational preferences, mother education level
and father education level variables are explained

3.1. STEM Attitude Levels of Fourth Grade Elementary School Students

The arithmetic means and standard deviation (SD) scores of the fourth grade elementary school students
regarding STEM’s personal and social application sub-dimension are presented in Table 6.

Table 6. Findings regarding STEM’s personal and social application sub-dimension

Sub-dimension N X SD
Personal and Social Applications of STEM

I need to be good at math and science to learn engineering. 322 422 3.00
It is important to know science in order to get a good job. 322 397 121
It is important to know mathematics in order to get a good job. 322 413 115
It is important to know engineering in order to get a good job. 322 366 122
It is important to know digital technology in order to get a good job. 322 386 121
I would like to have a job in science, mathematics, engineering, 322  3.72 1.26
technology.

Professions involving science, mathematics, engineering, technology 322 3.86 1.18
offer me the opportunity to succeed in life.

Science, mathematics, engineering and technology improve the quality 322  3.86 1.09
of our lives.

The benefits of science, mathematics, engineering and technology are 322 3.23 1.22
greater than the harm they can cause.

Science, mathematics, engineering, technology are important for the 322 413 120
future of our country.

When something new is discovered/invented, I enjoy learning it right 322 418 1.20

Item

away.
Science, technology, engineering and mathematics are very important 322 414 1.19
for life.

Total 322 391 1.86
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As shown in Table 6, it was determined that the mean total score of fourth grade elementary school students
for STEM's personal and social applications sub-dimension was 3.91 and the standard deviation value was 1.86.
In this context, the inclinations of fourth grade elementary school students regarding STEM's personal and social
applications sub-dimension generally falls into the “Agree” range. The arithmetic means and SD values of fourth
grade elementary school students regarding learning science and engineering and associating with STEM sub-
dimension are presented in Table 7.

Table 7. Findings regarding learning science and engineering and associating with STEM sub-dimension

Sub-dimension N X SD
Learning Science and Engineering and Associating with STEM

I like learning science. 322 435 3.01
| am good at science. 322 390 1.04

Learning science also helps me learn math, technology and engineering. 322 371 114
Learning math also helps me learn science, technology and engineering. 322 359 121

e I like learning engineering sciences. 322 345 131
& | am good at engineering sciences. 322 323 1.20
- Learning engineering sciences also helps me learn science, math, and 322 387 3.07
technology.
Using technology helps me learn math, science and engineering. 322 360 1.16
I would like to take more courses in science. 322 383 124
I would like to take more courses in engineering. 322 340 134
Total 322 369 235

As shown in Table 7, it was determined that the mean total score of fourth grade elementary school students
for "learning science and engineering and associating with STEM" was 3.69 and the standard deviation value
was 2.35. In this context, the inclinations of fourth grade elementary school students regarding "learning science
and engineering and associating with STEM" sub-dimension generally falls into the “Agree” range. The results
regarding learning mathematics and associating with STEM sub-dimension are presented in Table 8.

Table 8. Findings regarding learning mathematics and associating with STEM sub-dimension

Sub-dimension N X SD
Learning Mathematics and Associating with STEM
e I like learning math. 322 424 210
< | am good at math. 322 382 110
- I would like to take more courses in math. 322 4,00 1.18
Total 322 4.02 2,02

As shown in Table 8, it was determined that the mean total score of fourth grade elementary school students
for "learning mathematics and associating with STEM" was 4.02 and the standard deviation value was 2.02. In
this context, the inclinations of fourth grade elementary school students regarding "learning mathematics and
associating with STEM" sub-dimension generally falls into the “I agree” range. The arithmetic means and
standard deviation values of the participants regarding the use and learning of the technology sub-dimension are
summarized in Table 9.

Table 9. Findings regarding the use and learning of the technology sub-dimension

Sub-dimension N X SD

Using and learning technology

I like to learn how to use technology. 322 450 4.14
£ | am good at using technology. 322 398 200
= I would like to take more courses in technology. 322 397 119

Total 322 415 244

As shown in Table 9, it was determined that the mean total score of fourth grade elementary school students
for “using and learning technology” was 4.15 and the standard deviation value was 2.44. In this context, the
inclinations of fourth grade elementary school students regarding “using and learning technology” sub-
dimension generally falls into the “Agree” range. Descriptive statistics about scale sub-dimensions are presented
in Table 10.
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Table 10. Descriptive statistics about scale sub-dimensions

Sub-dimension N X SD
STEM's personal and social applications 322 3.91 1.86
Learning science and engineering and associating with STEM 322 3.69 2.35
Learning mathematics and associating with STEM 322 4.02 2.02
Using and learning technology 322 4.15 2.44
Total 322 3.94 2.16

When Table 10 is examined, the mean total score of the fourth-grade elementary school students for STEM's
personal and social applications, learning science and engineering and associating with STEM, learning
mathematics and associating with STEM, and using and learning technology sub-dimensions was 3.94 and the
standard deviation value was 2.16. Therefore, the mean score indicates that overall STEM attitude levels of the
fourth-grade elementary school students are at the level of "agree".

3.2. STEM Attitude Levels of Fourth Grade Elementary School Students by Gender Variable

The results of the Mann-Whitney U test carried out to determine whether the STEM attitude levels differ in
terms of the gender variable in the context of the study are presented in Table 11.

Table 11. Results regarding STEM attitude levels by gender of students

Gender N Mean rank Sum of ranks U p
Female 157 152.61 23959.00 11556.00 .094
Male 165 169.96 28044.00

In Table 11, the results showing whether the fourth-grade elementary school students' STEM Attitude Scale
scores differ by gender variable are presented. According to the results obtained, it is observed that the gender
variable does not cause a statistically significant difference in students' STEM attitude scores (p> .05).

3.3. STEM Attitude Levels of Fourth Grade Elementary School Students by Pre-school Education Status
Variable

Analysis results regarding whether there is a variable for STEM attitude levels according to the pre-school
education variable is as in Table 12.

Table 12. Mann-Whitney U test results regarding STEM attitude levels by pre-school education status of
students

Pre-school education status N Mean rank  Sum of ranks U p
Completed pre-school education 254 164.04 41666.50 7990.500 344
No pre-school education 68 152.01 10336.50

In Table 12, the results showing whether the fourth-grade elementary school students' STEM Attitude Scale
scores differ by pre-school education status variable are presented. According to the results obtained, it is
observed that the pre-school education status variable does not cause a statistically significant difference in
students' STEM attitude scores (p>.05).

3.4. STEM Attitude Levels of Fourth Grade Elementary School Students by Occupational Preference
Variable

The findings obtained from STEM attitude levels according to the occupational preferences of the
participants are presented in Table 13.

Table 13. Kruskal Wallis test results regarding STEM attitude levels by occupational preference of students

Occupational N Mean SD X2 p Significant
Preference rank difference
Healthcare 93 143.19 7 10.167 79 None
Police Force, Military 68 165.40
Teaching 39 158.86
Engineering, Architecture 36 187.33
Aurts, Sports 34 177.63
Law (Attorney, Prosecutor, 26 182.81
Judge)
Aviation (Pilot) 10 152.55
No answer 16 136.34

203



H. B. Canbazoglu, S. Tiimkaya

As can be seen in Table 13, the occupational preference status variable does not create a statistically
significant difference in students' STEM attitude scores, ¥2 (sd = 7, n=322) = 10.167, p> .05. In this context, it
is understood that STEM attitude levels of students do not differ meaningfully by their occupational preference
status.

However, when we evaluate the descriptive values in order to better understand the information about the
occupational preferences of the students, 93 of the students preferred occupations in healthcare, 68 in police
force-military, 39 in teaching, 36 in engineering-architecture, 34 in arts and sports, 26 in law (attorney-
prosecutor-judge) and 10 in aviation (pilot).

3.5. STEM Attitude Levels of Fourth Grade Elementary School Students by Mother Education Level
Variable

The results of the analysis carried out to determine whether the level of mother education among the
participants makes difference on STEM attitude level is presented in Table 14.

Table 14. Kruskal Wallis test results regarding STEM attitude levels by mother education level of students

Mother Education Level N  Mean Sd X2 p Significant

Rank Difference

Elementary school 71 172.49 4 11.723 .020 Secondary

Secondary school 62 191.42 school-High
High school 119 146.06 school

University 58 149.94

Graduate 12 150.88 SeC(r)lndzIary
- . school-

PhD University

According to the results obtained, it was determined that the students' scores on STEM Attitude Scale
displayed a statistically significant difference by the mother education level, ¥2 (sd = 4, n = 322) = 11.723,
p <.05. Therefore, it is understood that STEM attitude levels of students vary in relation to the mother education
level. Mann-Whitney U test analysis results indicate that this difference was in favor of high school between
secondary school-high school education levels and in favor of university between secondary school-university
education levels.

3.6. STEM Attitude Levels of Fourth Grade Elementary School Students by Father Education Level
Variable

The results of the analysis on whether the father's education level, which is considered as the last variable,
makes a significant difference in STEM attitude levels are presented in Table 15.

Table 15. Kruskal Wallis test results regarding STEM attitude levels by father education level of students

Father Education Level N  Mean SD )G p Significant
Rank Difference
Elementary school 54  165.72 5 494 .992 None
Secondary school 45 165.41
High school 130 161.88
University 79  156.37
Graduate 12 155.96
PhD 2 170.50

According to the results presented in Table 15, it is seen that the father education level variable does not
create a statistically significant difference in students' STEM attitude scores, ¥2 (sd = 5, n = 322) =.494, p> .05.
In this context, it is understood that STEM attitude levels of students do not differ meaningfully by the father
education level.

4. Discussion and Conclusion

In the study where the levels of attitude towards STEM of the fourth grade elementary school students were
investigated, it was determined that although the students did not have any experience about STEM where
science, mathematics, engineering and technology were integrated, STEM attitudes were in "Agree" category, in
other words, at a good level. Similarly, in the study conducted by Aydin, Saka and Guzey (2017), it was
determined that the levels of attitude towards STEM of elementary school students were at a good level.
Similarly, in the study conducted by Ceylan, Ermis and Yildiz (2018), it was concluded that students had a
positive attitude towards STEM education in general. Additionally, Ocak (2017) pointed out in his study that
students' attitudes towards STEM are positive.
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The present study presented that students' attitude towards STEM did not differ significantly by gender. In
the related literature, the attitude towards STEM and the effects of the gender factor are discussed (Choi and
Chang, 2009). While in previous studies it was addressed that women's presence in STEM environments is
limited (Christensen & Knezek, 2017; Murphy, Steele, & Gross, 2007) and women have lower attitude towards
technology and engineering dimensions of STEM applications (Mahoney, 2009; Modi, Schoenberg & Salmond,
2012), the present study concludes that, there was no difference at the gender level in STEM attitude. On the
other hand the existing studies, achieving this result appears to be a gratifying situation. In a study by Liu (2008),
it was stated that female students had better mathematics knowledge in school environment, but male students
got higher scores in general exams. In another study conducted by Knezek, Christensen and Tyler-Wood (2011),
it was stated that male students had higher interest in career in STEM fields. Karakaya and Avgin (2016),
however , concluded in their study that STEM attitudes of girls are higher than boys. But there are also studies
indicating that boys attitudes towards STEM are higher than girls (Christensen & Knezek, 2017; Dabney et al.,
2012; Desy, Peterson, & Brockman, 2011; Kjaernsli & Lie , 2011; Kong, Dabney, & Tai, 2014; Maltese & Tali,
2010; Nazier, 2010). In addition, there are some studies expressing that gender did not affect students' attitudes
towards STEM fields (Britner & Pajares, 2006; Brown, Concannon, Marx, Donaldson, & Black, 2016;
Catsambis, 1994; Chen & Zimmerman, 2007; Fouad & Smith, 1996; Pajares, Britner, & Valiante, 2000) as
concluded in the present study. There may be various reasons behind the fact that studies which examine the
relationship between gender and attitudes towards STEM yielded controversial results. There are studies stating
that the factors influencing students' attitudes towards mathematics and science are culture and gender role
(Dasgupta & Stout, 2014; Diekman, Brown, Johnston, & Clark, 2010; National Science Foundation, 2003;
Walker, 2001). There are also studies stating that another factor that influences students' attitudes towards
mathematics and science is the attitude of parents (Dasgupta & Stout, 2014; Diekman, Brown, Johnston & Clark,
2010; Nosek, Banaji, & Greenwald, 2002).

Another result obtained in the present study is that students' attitudes towards STEM do not differ by the pre-
school education status variable. However, the National Research Council [NRC] (2011) explicitly emphasizes
the importance of providing STEM education from kindergarten to third grade for a successful STEM education
at K-12 level. Chesloff (2013) expresses that curiosity, creativity, collaboration and critical thinking are the
concepts at the heart of STEM, therefore argues that STEM education should start in the pre-school period. In
the literature, it is stated in many studies, that providing children with STEM experience in pre-school period
will make an important contribution in raising individuals who will create innovative solutions to complex
problems encountered in the future and contribute to economic developments (Aronin & Floyd, 2013; Chesloff,
2013; DelJarnette, 2012). In line with the 2023 Education Vision of our country, early childhood education
service (5 years of age will be included in the scope of compulsory education) is being expanded. Accordingly,
the majority of students in our country receive pre-school education. It is thought that the vast majority of the
students participating in the study having received pre-school education (n = 254) is the reason behind this result.

As a result of the present study, it was determined that students' attitudes towards STEM did not differ
significantly by occupational preference. However, when we evaluate the occupational preferences of the
students in general, it was seen that they preferred the professions in the field of healthcare more than science
and mathematics fields. Similarly, in the study conducted by Aydin, Saka and Guzey (2017), it was concluded
that students preferred professions in the field of healthcare. In their study, Karakaya, Avgin and Yilmaz (2018)
stated that students' interests in science, technology, engineering and mathematics are at a moderate level. In
another study conducted by Giilhan and Sahin (2018), it was concluded that while majority of female and male
students preferred the professions in science and mathematics fields; majority of female students do not prefer
technology professions and majority of both female and male students do not prefer to have a career in
engineering. However, STEM Education in Turkey Report (2015), states that in the university exam the
percentage of top 1000 students in numeric score category choosing STEM fields declined between the years of
2000 and 2014 (Akgiindiz et al., 2015). In addition, it has been determined that the students in the first 1000
who do not prefer STEM fields prefer especially medical schools. The studies examining the factors influencing
students' occupational preferences indicated that mothers' professions, positive opinions about the professions
and the level of their education influence the students. (Sarikaya & Khorshid, 2009). The reasons for the students
to prefer the profession of physician are being successful students at school and their belief that medicine is a
respected profession (Geng, Kaya and Geng, 2007). In this context, the studies show that STEM applications will
increase students' interest in STEM professions (Giilhan & Sahin, 2016; Haverlo, 2011; Honey, Pearson, &
Schweingruber, 2014; Hudson, English & Dawes, 2012; Ricks, 2006; Saad, 2014; Tseng, Chang, Lou, & Chen,
2013), and there are studies emphasizing the fact that the interest in these areas is determined mostly in
elementary school period (Cotabish, Dailey, Robinson, & Hughes, 2013; English, 2017; Zollman, 2012).

Another finding obtained in the study is that while students’ levels of attitude towards STEM differ by the
mother education level; it does not differ by the father education level. In a study by Aydin, Saka and Guzey
(2017), where they examined the science, technology, engineering and mathematics attitudes of 4-8. grade
students, it was concluded that there was no significant difference in attitudes towards STEM by the mother and
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father education level. . In another study carried out by Aydin, Saka and Guzey (2018), where they examined
engineering knowledge levels of 4-8 grade students, a significant correlation was found between the students'
engineering knowledge level and their parents' education level. Depending on the education level of parents,
factors such as having people at home who can answer the individual's questions and support learning, and the
wealth of resources (internet, books, equipment, participation in social activities) for individuals to access
information can influence the academic success of individuals (Aydm, Saka, & Guzey, 2018; Tamis-LeMonda,
Luo, McFadden, Bandel, & Vallotton, 2017). As a matter of fact, in the TIMMS 2015 exam, the fourth-grade
students with high level learning resources in the home environment (18%), have been determined to have a
science exam mean score of 567. In addition, students with very limited learning resources in the home
environment have a science mean score of 426. While the fourth grade science score average of the students
from families who spend time with their children for reading and number learning activities in early childhood is
determined as 521, the fourth grade science score average of students who did not receive any support in reading
and number learning in early childhood period was 427. In line with these results, it can be said that the
education level of parents influences the student's success in science.

When we evaluate the obtained results in general, the fourth grade elementary school students although they
have not experienced any STEM application in which science, engineering, mathematics and technology are
integrated and implemented, attitudes towards STEM are determined to be at a good level. While it was
determined that students’ attitudes towards STEM did not differ by gender, pre-school education status,
occupational preference and father education level, it was determined that there was a significant difference in
students’ levels of attitude towards STEM by the mother education level. The positive attitudes of students
towards professions and courses in the STEM field have a motivating and important effect on their career
choices and educational practices.

5. Recommendations

In this present study, the fourth-grade elementary school students' levels of attitude towards STEM were
investigated. The findings of the study are important in terms of providing a basis for other studies to be carried
out for STEM education in elementary schools. In line with the findings to be obtained from the present study
and similar studies, a STEM education program can be designed in which science, engineering, mathematics and
technology are integrated and implemented. In addition, the study was carried out with the fourth grade students
at the intermediate socio-economic level. Comparative studies can be carried out by performing a similar study
with students at lower, intermediate and upper socio-economic levels. As a different study, the attitudes of
elementary school teachers towards STEM education can be examined and comparisons can be made with
elementary school students’ attitudes towards STEM.
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