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Genetically modified organisms (GMOs) is the name given to organisms obtained by
changing their existing properties or equipping them with new properties by means of
adjusting their gene sequence through biotechnological methods. The aim of this study
is to examine primary school teacher candidates' attitudes towards a socio-scientific
issue, GMOs. Survey model, a quantitative research method, was employed, and the
population consisted of undergraduate students studying at primary education. The
participants were 449 primary school teacher candidates studying their first, second,
third and fourth year in Kirsehir, Nevsehir and Mugla Universities. The results
revealed no significant difference in the teacher candidates’ attitudes based on gender,
university, year of study and age. As a result of the study, because of GMOs being part
of our lives with the advances in technology, teachers starting from primary school
level should be informed about these products. The higher our level of awareness
about GMOs, the easier it will be to adopt a positive or negative opinion about them.
In order to achieve this, it can be suggested to include practices or seminars on this
topic in undergraduate programs.
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Genetigi degistirilmis organizmalar (GDO), biyoteknolojik yontemlerle canlilarin sahip
oldugu gen dizilimleriyle oynanarak, mevcut 6zelliklerinin degistirilmesi veya canlilara
yeni Ozellikler kazandirilmasi ile elde edilen organizmalara verilen isimdir. Bu aragtirmanin
amaci sosyo bilimsel konulardan biri olan GDO ile ilgili 6gretmen adaylarimn tutum
diizeylerini Ol¢gmektir. Arastirmada nicel arastirma modellerinden tarama modeli
kullanilmustir. Arastirmanin evrenini simf ogretmenliginde okuyan lisans Ogrencileri
olugturmaktadir. Orneklem Kirsehir, Nevsehir ve Mugla Universitelerinde &grenim
gormekte olan 1. 2. 3. ve 4. simf diizeylerinden olusan toplam 449 6gretmen adaymdan
olusmaktadir. Elde edilen verilerin analiz edilmesi ile 6gretmen adaylarmin tutumlarmn
cinsiyet, okul, sif ve yas degiskeni agisindan anlamli bir farklilik gostermedigi sonucuna
ulagilmistir. Arastirmanin sonucuna gore, teknolojinin gelismesi ile birlikte GDO'nun
hayatimiza girmesi durumu sebebi ile GDO ile ilgili ilkokulun ilk kademelerinden itibaren
ogretmenler olarak bilgi sahibi olmamuz gerektigi ortaya ¢ikmistir. GDO ile ilgili farkindalik
diizeyimiz ne kadar yiiksek olursa, olumlu veya olumsuz anlamda fikir yiiriitebilmemiz
kolaylasacaktir.
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Giris

Biyoteknoloji kavraminin incelenmesinde “uygulamali yasam bilimi” anlamina gelen ve
kelime olarak “biyoloji (yasam bilimi)” ve “teknoloji (uygulama bilgisi)” sozciiklerinden tiiretildigi
goriilmektedir (Ocal, 2012). Hayvanlar1 ve bitkileri gelistirmek, &6zel kullanim amaciyla
mikroorganizmalar1 gelistirmek veya iirtinlerin kalitesini arttirmak amaciyla canli organizmalarin
kullanildig1 teknolojileri iginde barindiran biyoteknoloji, disiplinlerarasi bir bilim dalidir. Kisacasi;
biyoloji mikroorganizmalarin, sistemlerin veya olaylarin iiretim ve hizmet safhalarinda kullanilmasi,
farkli ya da iliskili organizmalar arasinda gerceklesen genetik materyal degistirilmesi ve

diizenlenmesi ile ilgili teknikler biitiintidiir (Aydin, 2012).

Biyoteknolojik uygulamalar1 saglik, tarim ve hayvancilik, enerji saglama, tiir islahi, cevre
seklinde siniflandirabiliriz. En ¢ok giindemde olan tarimsal biyoteknolojideki uygulamalarda baslica
iki amacin ileri siiriildiigli goriilmektedir. Bu amaclardan birincisi; gelismis iilkelere daha saghkli ve
yliksek kalitede daha yiiksek besin degerine sahip gidalar {ireterek her seyden once hastaliklarin
tedavisi edilmesinde kullanilacak olan gidalarin iiretimini gergeklestirerek ilag ve tedavi masraflarinin
azalmasmi saglamaktir. Asya tilkelerinin artan niifus ihtiyaglarin1 karsilayabilecek temel gidalarin
tiretilmesi ve besin kalitesinin arttirilmasi da ikinci amag olarak ileri stiriilmektedir. Saglik amach
olarak organ elde etmek, yenebilen asilar; gevre kirliligine kars: uygulamalarda 6n planda yerini

almaktadir (Aydin, 2012) .

Yasadiklar1 ¢agin ihtiyaglar1 dogrultusunda insanlar oldukga fazla riskle karsilasirken bu
risklerden bir¢ogunun da farkina varamamaktadir. Bu risk gruplarin;; domuz ve kus gribi, alkol,
sigara, trafik kazalar1 ve ameliyatlar, renkli gidalar, niikleer santraller gibi bircok faktor
olusturmaktadir. Bunlarla birlikte GDO da biyoteknolojik madde {iiretilmesi sonucu ortaya ¢ikmis risk
gruplarindan biridir (Sonmez ve Kiling, 2012). Geg¢misten giiniimiize siirdiiriilen biyoteknolojik
gelismelerle birlikte genetik yapilar1 degistirilen organizmalar elde edilmeye baslanmistir (Topaloglu,
2019).

Biyoteknolojik metodlarla canlilarin kendilerinde var olan gen dizilimlerinin oynanarak,
mevcut Ozelliklerinin degistirilmesi ile birlikte canlilara birtakim yeni 6zellikler kazandirilmasiyla
elde edilen organizmalara genetigi degistirilmis organizma (GDO) ismi verilmektedir (Agirdil, Kulag
ve Yakm, 2006) . GDO, genetik miihendisligi tekniklerinin kullanilmasiyla, genetik materyali
degistirilerek yeni Ozellikler kazandirilmis organizmalara denilmektedir (Yilmaz, 2012; Demiral,

2014).

Teknolojik gelismelerle birlikte organizmalar arasi gen transferi de biyoteknolojideki
gelismeler ile birlikte miimkiin hale gelmistir. Kendi dogasinda bulunmayip gen transferi yoluyla tiire
ozgii bir ozellik eklenerek degistirilmis gen dizilimine sahip olan organizmalar, genetigi degistirilmis
organizmalar (GDO) olarak tanumlanmaktadir. Bu teknoloji, gidalarda besin degerini arttirma ve

driiniin verimini artirmada, sebze ve meyvelerin raf omriiniin uzatilmasinda, hastaliklarin tedavi
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edilmesinin yamn: sira ilag ve as1 {iretimi ve organ nakli gibi tarimdan sagliga bircok farkli sektorde
kullanilmaktadir (Soyler, 1par ve Kocatepe, 2021). Ancak kullanim alanlarindaki fakliliklarin yani sira
genetigi degitirilmis organizmalar gida giivenliginde azalma, dini, kiiltiirel ve etik sorunlar ile
birlikte insan sagligim1 olumsuz etkileme gibi kaygilar ortaya c¢ikarabilmektedir (Ergin ve Yaman,

2013)..

Zararlilara dayaniklilik i¢in misir, patates ve pamuk vb. bitkisel {iriinlerde; yabani otla
miicadele ilaglarina dayamiklilik igin kolza, soya, c¢eltik, misir ve pamuk vb. {iiriinlerde, bitki
hastaliklarina dayamikhilik igin misir ve celtik vb. bitkilerde genetik degistirme calismalar
yapilmaktadir. Bununla birlikte yag kalitesinin arttirilmasi i¢in soya, yerfistig1 ve aygigegi vb.
iiriinlerde, olgunlasmanin geciktirilmesi ve raf émriiniin uzatilmasi i¢in ¢ilek ve domates vb. bitkisel

iiriinlerde de genetik degistirme calismalari mevcut bulunmaktadir (Topal 2004).

GDOQO’ lu friinlerin, insan sagligi iizerine en biiylik katkisi triinlerin besin igeriginin
zenginlestirilmesi yolu ile halk saghgi problemlerinin ¢6ziimiinti saglamasidir. Genetik yapisi
degistirilmis organizmalarin ¢evre agisindan en 6nemli faydasi daha az kimyasal madde kullanimina
yol agmalaridir. (Génes, 2012). Ote yandan GDO'lu besinlerin zararli olduguna yonelik bir takim
tartismalar mevcuttur. Bu tartismalardan biri, alerjiler, antibiyotik direnci ve bilinmeyen etkiler dahil
olmak {izere potansiyel saglik riskleridir. GDO'lardan kaynaklanan diger negatifler, bilim insanlarinin
genleri karistirmak suretiyle dogayi kurcalamalar1 ve hi¢ kimsenin hayvanlara veya gevreye ne

yaptigini bilmemesidir (Vaesa, 2013).
GDQO' lu iiriinlerin potansiyel riskleri (Celik ve Balik, 2007; Aydin, 2012) ;

- Gida Giivenligi ve Besin Kalitesindeki Degisiklik: Gida iiriinlerinde gen transferi sirasinda bazi
drtinlerin besin degerleri diizeyi arttirilirken diger besin degeri diizeylerininin azaltilarak gidalarin

Ozelliklerinin degistirebilir olmasi.

- Toksik Etkiler ve Allerjik Reaksiyonlar: Organizmaya yerlestirilen yeni transgen ozelliklerinin
insanlar icin alerjik reaksiyona sebep olma ihtimali bulunmakla birlikte insanlarda mevcut bulunan

alerjik reaksiyonlari etkileyerek siddetlendirebilir.

- Terminatér Teknolojisinin Etkisi ve Gen Patentleme: Onemli genleri patentleyerek kontroliinde
tutmak isteyen biyoteknoloji sirketlerinin olabilmesi ve bu durumun konu hakkinda arastirma

yapmak isteyenlere engel olabilmesi.

-GD Gidalarin Etiketlenmesi Ile Tlgili Kaygilar: Etiketleme iiriinlerin kimliginin bilinmesi agisindan iyi
sonuglara, GDO etiketi besinler tizerinde kotii imajlar olusturmasi acisindan koétii sonuglara yol

acacag tartisilmaktadir.

-Cevresel Kaygilar: GDO’ larin gevre iizerine dolayli ya da dogrudan olumsuz etkileri ve tiirler

arasindaki gen aktariminin ekosistemde olusturabilecegi riskler tartisilan konulardir.
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- Genetik ve Biyolojik Cesitliligin Tehdidi: Cevreye salinan genetigi degistirilmis bitkilerin dogal
tiirlerde meydana getirecegi genetik cesitlilik kaybi, ekosistemdeki tiirlerde dengenin ve dagilimin

bozulmasina yabani tiirlerin dogal gelisimlerinde sapmalara sebep olabilecegidir.

- Kiiltiirel, Dini ve Etik Kaygilar: Hayvan haklarini savunucu gruplar, hayvanlarla iizerinde yapilan
genetik calismalara karsi ¢ikmaktadirlar. Bununla birlikte organik tarimcilar da GDO’lu gidalarin

insanlarin organik gidalara ulasmasin giicleseceginden korkmaktadir.

-Bilinmeyen Korkular: Oldiiriicii mikroorganizmalar ve siiper bitkilerin genetik calisma testleri ve
denemeleri sirasinda kontrolden cikabilecegi ve biyoteknoloji calismalar: yapilan laboratuvarlarindaki
olusabilecek kazalarin hayvan ve insan varligini tehdit edebilen biyolojik toksinlerin veya zehirlerin

serbest kalmasina yol acabilecegi korkusu mevcuttur.

Genetik miihendisligi ve modem biyoteknoloji disiplinlerinde meydana gelen hizli gelismeler,
basta genetik olarak modifiye edilen bitki tiirleri olmak {izere, gen aktarimli hayvan ve
mikroorganizmalarin {iretim ve kullanimina dayali sektoriin, diinya pazarinda 6nemli bir yere
ulagmasina olanak saglamistir. Biyoteknoloji konusunda gelismis iilkelerdeki yiiriitiilen arastirma ve
gelistirme calismalari ile birlikte onemli ilerlemeler kaydedilmistir. Bundan dolayi, son zamanlarda en
¢ok tartisilan ve konusulan bitki grubunu transgenik bitkiler olusturmaktadir (Cigekgi, 2008). Genetigi
degistirilmis bitkilerledeki en énemli sorun kullanildig: iilkenin dogal yapisinda meydana getirecegi
degisiklik tehlikesidir (Hail, R.S. 2000). Gelismisligi diisiik olan {ilkelerdeki beslenme yetersizligi ve
diinya niifusunun hizla artmasi gibi sebepler transgenik tarim tiriinlerine olan ihtiyaci da arttirmigstir
(Akdoéner, 2019). GDO'lu iriinlerin gida zincirinde bulunmasiyla birlikte gida giivenliginin nemi
daha da artmis ve bu konuda mevzuatla ilgili calismalarin yapilmasimin gerekliligi ortaya ¢ikmistir
(Ergin ve Yaman, 2013). Bu baglamda, iilkeler bir takim sozlesmelere imza atmiglardir. Kartagena
Protokolii ve Biyolojik Cesitlilik Sozlesmesi hiikiimlerine Tiirkiye’de bugiin gegerli olan GDO
mevzuatinin ve Biyogiivenlik Kurulu kararlarmin genel olarak uygun oldugu sdylenebilir. (Civgin,

2016).

2013 yilinda Milli Egitim Bakanligi (MEB) tarafindan hazirlanarak uygulamaya koyulan Fen
Bilimleri Dersi Ogretim Programinda yer alan Fen-Teknoloji-Toplum-Cevre (FTTC) 6grenme alani
bashg: altinda sosyobilimsel konular da bulunmaktadir (MEB, 2013). Ayn1 sekilde 2018 Fen Bilimleri
Dersi Programmin 6zel amaglarinda da sosyobilimsel konularin kullanilarak 6grencilerin bilimsel
diisiinme aligkanliklarinin, karar verme becerilerinin ve muhakeme yeteneklerinin gelistirilmesinin
gerekliligi vurgulanmaktadir (MEB, 2018). Sosyobilimsel konular arasinda yer alan GDO'nun, Driver,
Newton ve Osborne’” a (2000) gore de fen 6gretim programlarinda yer almasi gerektigi belirtilmistir.
Topaloglu ve Kiyia (2017) egitim Ogretim siirecinde bireylerin gercek yasamda bulunan basit
sonuglart olmayip tartismali ve karmagik sosyobilimsel konulari anlayarak etkili bir sekilde

yorumlayabilmelerinin 6nemi iizerinde durmustur.
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Gilintimiizde bilimsel gelismeler, bireylerin; elestirel diisiinme ve arastirma becerilerine sahip,
dogru ve bilingli tercihlerde bulunmak, hizhi ve etkili karar vermek gibi pek cok 6zellige sahip
olmasimi gerektirmektedir (Alkin, Tunca ve Ulubey, 2014). Bu becerilerin bireye kazandirilmasi
konusunda rol model olarak 6gretmenlerin, cevreye duyarli bireyler yetistirilmesi amaciyla gegerli ve
dogru Ogretim yontem ve tekniklerini kullanmalarinin yani sira bu siirecin verimli ge¢mesini
saglayabilmek i¢in oncelikle kendi farkindalik diizeylerini arttirmalar1 gerekmektedir (Giiler, 2009).
Bundan dolay1 ¢evreye duyarli, farkindalik diizeyi yiiksek bireylerin yetistirilebilmesini saglayacak
olan Ogretmenlerin iiniversitedeki aldiklar1 egitim oOnemli goriilmektedir. Bu nedenle 6gretmen
adaylarimin fen 6gretim programlarinda yer alan sosyobilimsel konulardan biri olan GDO hakkindaki

tutumlarinin belirlenmesi 6nemli goriilmektedir.
Arastirmanin Amaci

Bu arastirmanin amaci sosyobilimsel konulardan biri olan GDO ile ilgili 6gretmen adaylarinin
tutum diizeylerini Olgmektir. Bu arastirmada egitim fakiiltesinin smif egitimi anabilim dalinda
Ogrenim gormekte olan simif Ogretmeni adaylarinin GDO maddeler ile ilgili tutum diizeylerini

belirlenmesi amaglanmistir. Bu amag cercevesinde;

Siif O6gretmeni adaylarinin GDO ile ilgili tutum diizeyleri nelerdir? Sorusuna cevap

aranmugtir.
Arastirmanin problem ciimlesine gore asagida belirlenen alt problemlere cevap aranmustir.
1. Ogrencilerin tutum diizeylerinde cinsiyet degiskenine gore anlamli fark var midir?
2. Ogrencilerin tutum diizeylerinde okuduklari okul degiskenine gore anlamli bir fark var midir?
3. Ogrencilerin tutum diizeylerinde sinif degiskenine gore anlamli bir fark var midir?
4. Ogrencilerin tutum diizeylerinde yas degiskenine gore anlamli bir fark var midir?
Yontem

Arastirmada nicel arastirma modellerinden tarama modelinden yararlanilmistir. Karasar
(2010) a gore tarama modeli, bir olay veya olguyla ilgili olarak gruptaki bireylerin goriislerinin ve
tutumlarimin alinarak, olgu veya olaylarin betimlenmeye galisildigi biiyiik gruplar ile yiiriitiilen

arastirmalardir. (Tanriogen, 2001).
Evren ve Orneklem

Araghirmanin evrenini sinf Ogretmenliginde okuyan lisans Ogrencileri olusturmaktadir.
Orneklem Kirgehir, Nevsehir ve Mugla da 1., 2., 3. ve 4., siuf diizeylerinden grenim gérmekte olan

toplam 449 6gretmen adayindan olusmaktadir.

Arastirmanin demografik 6zellikleri Tablo 1" de verilmistir.
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Tablo 1. Lisans dgrencilerinin demografik ozellikleri

Degisken Category Frequency Percent
18 39 8.7
19 103 229
20 102 22.7
Yas 21 108 24.1
22 69 15.4
23 16 3.6
24 8 1.8
25 4 0.9
Cinsiyet Female 365 81.3
Male 84 18.7
1 210 46.8
Sinif Diizeyi 2 89 19.8
3 114 25.4
4 36 8.0
Ogrenim Goriilen Universite Eﬁ;’i}i};;r ;ié Z;lg
Mugla 75 16.7

Veri Toplama Araglan

Arastirmada Sonmez (2011) tarafindan gelistirilen “GDO’lu besinlere yonelik tutum olgegi”
kullanilmigtir. Olgegin giivenirlik katsayisi, 541 oldugu igin giivenilir bulunup uygulanmistir. Olgek

7

‘kesinlikle katilmiyorum’, ‘katilmiyorum’, ‘ne katiiyorum ne katilmiyorum ’, ‘katiliyorum’ ve

‘kesinlikle katiltyorum’ cevaplarindan olusan 5’1i Likert tipi olarak hazirlanmistir.
Veri Analizi

Arastirmada kullanilan 6lcek yoluyla elde edilen veriler SPSS 22 istatistik programiyla analiz
edilmistir. Veriler normal bir dagilim gdstermediginden veri analizi icin cinsiyet degiskeni agisindan
Mann- Whitney U testi; okul, smif diizeyi ve yas degiskenleri agisindan ise Kruskal Wallis analizi

yapilmistir.
Arastirmanin Etik Izinleri

Yapilan bu calismada “Yiiksekogretim Kurumlar:i Bilimsel Arastirma ve Yaymn Etigi
Yonergesi” kapsaminda uyulmas: belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii
olan “Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemler” bashgi altinda belirtilen eylemlerden

higbiri gerceklestirilmemistir.
Etik kurul izin bilgileri

Etik degerlendirmeyi yapan kurul ad1 = Nevsehir Haci Bektas Veli Universitesi
Etik degerlendirme kararinin tarihi= 23.06.2020

Etik degerlendirme belgesi say1 numarasi = 13
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Bulgular

Arastirmanin birinci alt problemi ’Ogrencilerin tutum diizeylerinde cinsiyet degiskenine gore
anlamli fark var midir?” seklinde belirtilmistir. Mann- Whitney U analiz sonucu Tablo 2’ de

verilmigtir.

Tablo 2. Ogrencilerin tutum diizeylerinde cinsiyet degiskenine yonelik Mann- Whitney U testi

N X sira Z sira z U P
Kadm 365  225.89 82448.50
insi -302 15006. 762
Cinsiyet Erkek 84 20115 18576.50 30 5006.500 6

p->0,5

Tablo 2 incelendiginde Ogrencilerin tutum diizeylerinde cinsiyet degiskenine gore
(U:15006.50, p: .762 >.05) oldugundan anlamli bir farklilik bulunmamistir. Bagka bir ifadeyle
ogretmen adaylarinin GDO tutum diizeylerinin cinsiyet degiskenine gore incelenmesinde kadinlarin
tutum diizeyleri ile erkeklerin tutum diizeylerinin anlamli derecede farklilasmadigi bulgusuna
ulasilmistir. Cinsiyet degiskeninin O6grencilerin GDO tutum diizeyleri {izerinde bir etkisinin

olmadigin sdyleyebiliriz.

Tki numaral alt problem ‘Ogrencilerin tutum diizeylerinde okuduklari okullara gore farklilik

var midir?’ seklinde belirtilmistir. Analiz sonucu Tablo 3’ te gosterilmistir.

Tablo 3. Sinif 6gretmeni adaylarimn tutum diizeylerinin okul degiskeni acisindan Kruskal Wallis analizi

X

Gruplar N sira Sd. x? p
Nevsehir 154 233.96

Okul Kirsehir 220 214.16 2 3.082 214
Mugla 75 238.38

p->0,5

Tablo 3’ te goriildiigii {izere 6grencilerin GDO tutum diizeyleri okuduklar1 okullara gore
anlaml bir fark olusturmamaktadir (X2 : 3.082 ; p.>0,5). Bagka bir ifadeyle Nevsehir, Kirsehir ve
Mugla’da 6grenim gormekte olan Ogrencilerin tutum diizeylerinin farklilasmadigr goriilmektedir.

Ogrencilerin okuduklari okullarin GDO tutum diizeyleri iizerinde bir etkisinin olmadig1 séylenebilir.

Uc¢ numarali alt problem ‘Ogrencilerin tutum diizeylerinde simif diizeyine gore anlamli bir

farklilik var midir?” seklinde belirtilmistir. Analiz sonucu Tablo 4’te verilmistir.

Tablo 4. Sinmif 6§retmeni adaylarimin tutum diizeylerinin sumf diizeyi degiskeni agisindan Kruskal wallis analizi

X

Gruplar N sira Sd. x? p
1 210 219.77
Sinif Diizeyi 2 89 223.73 3 1.076 783
3 114 230.86
4 36 240.11

p>05
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Tablo 4 incelendiginde 6grencilerin tutum diizeylerinde sinif diizeyi degiskenine bakildiginda
p>0.05 oldugundan anlamh bir farklilik bulunamamistir (X% 1,076). Ogrencilerin GDO tutum
diizeylerinin simif diizeylerine gore farklilasmadigi bulgusuna ulagilmistir. Smif diizeylerinin

Ogrencilerin tutum diizeyleri {izerinde etkisinin olmadig sdylenebilir.

Dort numarali alt problem ’Ogrencilerin tutum diizeylerinde yaslarina gore anlamli bir

farklilik var midir?’ seklinde belirtilmistir. Analiz sonucu Tablo 5'te verilmistir.

Tablo 5. Sinif 6gretmeni adaylarmmn tutum diizeylerinin yags degiskeni agisindan Kruskal Wallis analizi

Gruplar N Xsira Sd. x? p

18 39 242.29

19 103 207.53

20 102 235.11

21 108 219.75
Yas Degi i 7 2 507
as Degiskeni 22 69 45,42 6.285 50

23 16 198.50

24 8 199.69

25 4 194.63

p>0.05

Tablo 5 incelendiginde 6grencilerin tutum diizeylerinde yas degiskenine gore incelendiginde
p>0.05 oldugundan anlamli bir farklihk bulunmamigtir (X26,285). Ogrencilerin GDO tutum
diizeylerinin yaslara gore farklilasmadigi goriilmektedir. Yas degiskeninin 6grencilerin tutum

diizeyleri tizerinde bir etkisinin olmadig1 sdylenebilir.
Tartisma Sonug ve Oneriler

Verilerin analiz edilmesi ile 6gretmen adaylarinin tutum diizeylerinin cinsiyet, okul, smif
degiskeni ve yas degiskeni agisindan anlamh farklilik gostermedigi sonucuna ulasilmistir. Bagka bir
ifadeyle 6gretmen adaylarnin GDO tutum diizeyleri cinsiyetlerine, okullarina, sinif diizeylerine ve

yaslarina gore degismemektedir.

Saglamer de (2003) calismasinda oOgrencilerin biyoteknoloji kavraminin 6grenmesinin
cinsiyete gore farklilasip farklilasmadigini incelemis, anlamli fark bulunmadig1 sonucuna ulasmaistir.
Baska bir arastirmada, Tamir (2005) Ogrencilerin biyoteknoloji ile ilgili sahip olduklar1 bilgi
diizeylerinin cinsiyete gore farklilik gostermedigini saptamistir. Yine Cigekci (2008) yaptig1 calismada
Ogretmenlerin yaslar1 ve cinsiyetlerinin GDO bilgi ve goriisleri konusunda etkili olup olmadig:
incelemistir. Ogretmenlerin yas ve cinsiyetlerinin GDO bilgi ve goriislerinde anlamli bir fark

yaratmadigini belirtmistir.

Yiice (2011) yilinda biyoteknoloji ile ilgili yapti§1 calismasinda da 6grencilerin biyoteknoloji
uygulamalaria yonelik tutumlarinin cinsiyetlerine gore anlaml bir farklilik gostermedigi sonucuna
ulasmistir. Ergin ve Yaman (2013) da 6gretmen adaylarimin GDO besinlere yonelik risk algilarinin

demografik ozellikler (yas, cinsiyet, aylik gelir, ebeveyn egitim diizeyi) bakimindan incelemesinde
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degiskenler arasinda istatistiksel acidan anlamli bir farkliik bulamamistir. Merdan (2019) da
iiniversite O0grencilerinin GDO’ya yonelik bilgi diizeyi ile bakis acilarmni inceledigi c¢alismasinda
ogrencilerin GDO’ya yonelik bakis agilarinin cinsiyetlerine gore farklilasmadig: bulgusuna ulagmaistir.
Ayni sekilde Ar1 ve Kivang (2019) da yaptiklar1 ¢alismada fen bilgisi 6gretmen adaylarmin genetigi
degistirilmis organizmalara ve biyoteknolojiye yonelik tutumlarinin cinsiyete gore anlamh farkilik

gosermedigi sonucuna ulagmstir.

Karaaslan (2017) yaptig1 arastirmadan elde ettigi bulgulara gore 6gretmen adaylarmmin GDO’
ya iliskin olumsuz tutuma sahip olduklar1 ve GDO’ ya yo6nelik kavram yarnilgisi ile bilgi eksiklikleri
oldugu sonucuna ulasmistir. Yine Aktas’ta (2020) 6gretmen adaylarinin GDO’ya yonelik turumlarini
inceledigi arastirmasinda sinif 6gretmeni adaylarmin GDO’ya yonelik tutum diizeylerinin diisiik
oldugu bulgusuna ulagmistir. Bahadir (2017) de yaptig1 arastirmada 6gretmen adaylarinin ¢ogunun
GDO alaninda yapilan ¢alismalar hakkinda yeterli bilgiye sahip olmadigin belirtmistir. Ancak bu
calismadan farkli olarak Oztiirk ve Tiirkoglu(2018) 6gretmen adaylarina verdikleri soru formundan
elde ettikleri verilere gore 6gretmen adaylarmin GDO konusunda yeterli diizeyde bilgiye sahip
olduklarini goérmiislerdir. Ar1 ve Kivang (2019) yaptiklar1 ¢alismada fen bilgisi 6gretmen adaylarinin
genetigi degistirilmis organizmalara ve biyoteknolojiye yonelik tutumlarinin pozitif oldugunu tespit

ederek benzer sonuglara ulagmistir.

Tiirkmenoglu (2018) 6gretmen adaylarinin GDO’ lu besinler ile ilgili risk algilarini ve karar
verme mekanizmalarini inceledigi ¢alismasindan elde ettigi sonuglara gore baz1 adaylarin verdikleri
karardan emin olamamasinin nedeninin GDO’ lu besinler hakkindaki bilgi eksikligi olabilecegini
belirtmistir. Tabak da(2020) yaptig1 arastirma sonuglarina gore ogrencilerin genetigi degistirilmis
organizma ve gidalara yonelik tutumlarinin olumsuz oldugunu ve 6grencilerin ¢ogunlugunun bu

calismalar1 gevreye ve insan sagligina yonelik bir tehdit olarak gordiiklerini belirtmistir.

Ar ve Arslan (2019) yaptiklar1 arastirmaya gore dgretmenlerin GDO’ nun tanimina iliskin
bilgilere sahip oldugu ve GDO’ lu {iriinlere karsi olumsuz diisiincelere sahip olduklar1 sonucuna
ulagsmuslardir. Gor’ de (2019) 6gretmen adaylarimin GDO’ ya iligkin karakter ve deger egilimlerinin
belirlenmesine yonelik yaptigi incelemede Ogretmen adaylarmin GDO’ lu besinlerin olumsuz
etkilerinin olabilecegi gortisiine sahip olduklar1 sonucuna ulagsmistir. Yine Gergek’te (2020) yaptig
aragtirmada Ogrencilerin ¢ogunlugunun GDO’ya yonelik olumsuz goriislere sahip oldugunu
belirtmistir. Semiz ve Yilmaz ise (2019) yaptiklar: ¢alismada 0grencilerin GDO hakkinda yeterli bilgi
diizeyine sahip olduklar1 sonucuna ulasmistir. Aym sekilde Kara (2020) sosyobilimsel konulara
yonelik yaptig1 calisma ile smif 6gretmeni adaylarinin genetigi degistirilmis organizmalar hakkinda

yeterli bilgiye sahip olduklarini belirtmistir.

Aragtirmanin sonucuna gore, teknolojinin gelismesi ile birlikte GDO'nun hayatimiza girmesi
durumu sebebi ile GDO ile ilgili ilkokulun ilk kademelerinden itibaren 6gretmenler olarak bilgi sahibi

olmamiz gerektigi ortaya ¢ikmustir. GDO ile ilgili farkindalik diizeyimiz ne kadar yiiksek olursa,
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olumlu veya olumsuz anlamda fikir yiiriitebilmemiz kolaylasacaktir. Bunu saglamak icin programlara

bu konu ile ilgili uygulamalar ve ya bilgilendirmeler eklenmesi onerilebilir.
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Introduction

Biotechnology is derived from the words "biology" (i.e. the study of living things) and
"technology” (i.e. the study and knowledge of practical use of science), and refers to "the study of
using living things in industrial processes" (Ocal, 2012). It is an inter-disciplinary branch of science
that involves technologies in which living organisms are used to promote plants and animals, enhance
the quality of products or modify micro-organisms for specific purposes. In brief, biotechnology is the
sum of techniques related to using micro-organisms, systems or cases, and genetic material exchange

between different organisms and their reformation (Aydin, 2012)

Biotechnological applications can be seen in the fields of health, agriculture and animal
husbandry, energy, breeding of species, and environment. In the applications in agricultural
biotechnology, which are the most widely discussed, there are two objectives that seem to be asserted.
The first one is to produce higher quality, healthier and more nutritious food for developed countries
and to reduce the cost of medicine and treatment and the production of food used especially for the
treatment of diseases. The second asserted objective is to increase the production and nutritional
quality of basic food products that Asian countries can buy for their growing population. For health-
related purposes, obtaining organs, edible vaccines and practices for preventing environmental

pollution are also at the forefront (Aydin, 2012).

Individuals encounter a number of risks in line with the requirements of the current era, and
sometime cannot even realise many of these risks. Nuclear power plants, swine flu, bird flu, traffic
accidents, surgeries, cigarettes, alcohol, carrying a gun, x-rays, coloured foods and many other issues
constitute such risk groups. In this regard, GMOs is one of these risk groups that has emerged as a
result of producing biotechnological materials (Sonmez and Kiling, 2012). With the biotechnological
developments to date, organisms whose genetic structures have been modified have started to be
obtained (Topaloglu, 2019). Genetically modified organisms (GMOs) is the name given to organisms
obtained by changing their existing properties or equipping them with new properties by means of
adjusting their gene sequence through biotechnological methods (Agirdil, Kula¢ and Yakin, 2006).

Using the techniques of genetic engineering, organisms that have acquired new features which cannot
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be possible with natural processes and whose genetic material has been changed are called genetically

modified organisms (Demiral, 2014 and Yilmaz, 2012)

Advances in biotechnology have made gene transfer possible between organisms. The
organisms that have a modified gene sequence or have acquired a specific property through gene
transfer are called "genetically modified organisms" (GMOs). This technology is used in many
different sectors from agriculture to health. It can be used to increase the yield and nutritional value of
foods, extend the shelf life of fruits and vegetables, produce edible vaccines and drugs, and treat
diseases (Soyler, 1par and Kocatepe, 2021). However, in addition to the differences in their usage
areas, it may also raise concerns such as a decrease in food safety, religious, cultural and ethical

problems as well as adversely affecting human health (Ergin and Yaman, 2013).

Studies on genetic modification can be used for the resistance of products such as corn, cotton
and potatoes against pests, resistance of products such as soy, cotton, corn, colza and paddy against
weed pesticide, resistance of products such as potatoes, paddy and corn to plant diseases. In addition,
genetic modification can be used for increasing the quality of vegetable oil in vegetables such as
sunflower, soybean and peanut, delaying the ripening of products such as tomatoes and strawberries

and thus prolonging their shelf life, and enhancing the flavour of tomatoes (Topal, 2004).

The biggest contribution of products with GMOs to human health is the solution of public
health problems by enriching the nutritional content of food products. As for the environment, the
most significant benefit of GMOs is that they lead to reduced usage of chemical materials (Gones,
2012). On the other hand, there are controversies about the harmfulness of foods with GMOs. One is
about potential health risks, including allergies, antibiotic resistance, and unknown effects. Other
negative aspects of GMOs include scientists' intervening into the nature mixing genes with unkown

effects to animals or the environment (Vaesa, 2013).
Potential risks of GM-products (Aydin, 2012; Celik and Balik, 2007);

-Change in Food Quality, and Food Safety: Transgenes transferred to food products can change the
nutritional properties of foods by increasing the level of some nutritional values while reducing the

levels of others.

-Allergic Reactions and Toxic Effects: The properties of the new transgene introduced into the
organism by the gene transfer technology can cause allergic reactions or make existing allergic

reactions worse for humans.

-Effect of Gen Patenting and Terminator Technology: Biotechnology companies may want to control
important genes by patenting them. However, this can prevent those who want to do research on

these genes.
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-Concerns Related to the Labelling of GM-Products Although labelling brings about good results for
people to know the identity of products, it also has bad results in terms of creating a bad image on the

foods labelled as GMO.

-Environmental Concerns: Direct or indirect negative effects of GMOs on the environment are

discussed along with the risks of gene transfer between species in the natural ecosystem.

-Threat to Biological and Genetic Diversity: After genetically modified plants are released into the
environment, they can cause the loss of genetic diversity in the natural species, the disruption of the
distribution and balance of species in the ecosystem and thus a deviation in wild species from the

natural evolution.

-Religious, Cultural and Ethical Concerns: Animal rights groups oppose all forms of genetic
engineering and using animals in research. Organic farmers, on the other hand, fears that it would be

difficult for people to reach organic products.

-Unknown Fears: Consumers also fear that killer micro-organisms or super plants can be released
during field trials and field tests, and accidents in biotechnology laboratories can lead to the release of

toxic agents, poisons or biological toxins that threaten human and animal existence.

Rapid developments in the disciplines of genetic engineering and modern biotechnology have
enabled the industry, which is based on the production and use of gene-transferred animals and
micro-organisms, especially genetically modified plant species, to gain an important place in the
global market. Significant progress has been achieved with the research and development studies
carried out in developed countries in the field of biotechnology. As a result, transgenic plants have
been the most popular and discussed group of plant recently (Cigekg¢i, 2008). The most important
problem with transgenic plants is the danger of affecting the natural structure of the country where
they are used (Hail, 2000). Reasons such as nutritional deficiencies in developing countries and the
rapid increase in the world population also increased the need for transgenic agricultural products
(Akdoner, 2019). The importance of food safety was emphasized once more with the introduction of
transgenic products into the food chain, and the necessity of legislative attempts on GM-products has
also emerged (Ergin and Yaman, 2013). In this regard, countries has signed a set of agreements. The
current GMO legislation in Turkey, or even the decisions of the Biosafety Board, generally complies

with the Convention on Biological Diversity and the Cartagena Protocol (Civgin, 2016).

Socio-scientific issues were added to the science course curriculum under the title of Science-
Technology-Society-Environment (STSE) learning area, which was prepared and implemented by the
Ministry of National Education (MoNE) in 2013 (MoNE, 2013). Similarly, in the special outcomes of
the 2018 Science Curriculum, it is emphasized that by using socio-scientific issues, students' scientific
thinking habits, decision-making skills and reasoning skills should be developed (MoNE, 2018).

Driver, Newton and Osborne (2000) suggest that GMOs, one of the socio-scientific issues, should be
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included in the science course curriculum. Topaloglu and Kiyic1 (2017) emphasize the importance of
students' understanding and interpreting complex socio-scientific issues that are controversial and do

not have simple results within the scope of instructional activities.

The developments in the age of information make it obligatory for individuals, who are
obliged to “know”, to have many characteristics such as quick and effective decision making, making
conscious and correct choices, conducting research and critical thinking (Alkin, Tunca and Ulubey,
2014). For effective environmental education, teachers who make important contributions to the
process both as a sensitive role model and by using correct and valid instructional methods need to
first increase their own awareness on this issue (Giiler, 2009). For this reason, the education of pre-
service teachers studying at the university, who will ensure the training of individuals who are
sensitive to the environment and with a high level of awareness, is considered important. Therefore, it
is important to determine the attitudes of pre-service teachers about GMO, which is one of the socio-

scientific issues in science education programs.
Aim of the Study

The aim of this study is to examine primary school teacher candidates' attitudes towards
GMOs, one of the socio-scientific issues. This study focused on primary school teacher candidates
studying in education faculties, and set out to determine their levels of attitude on GM-products. For

this purpose, the primary research question addressed is as follows:
What are primary school teachers candidates' levels of attitude on GMOs?

The specific research questions that guided the present study are as in the following:
1. Do students' levels of attitude significantly differ based on gender?
2. Do students' levels of attitude significantly differ based on their universities?
3. Do students' levels of attitude significantly differ based on their year of study?
4. Do students' levels of attitude significantly differ based on age?

Methods

Survey model, a quantitative research method, was employed in the study. According to
Karasar (2010), survey model refers to the research that is conducted on large groups to describe cases

and events, and in which the views and attitudes of individuals on a case and event are examined.
Population and Sample

The population of the study consisted of undergraduate students studying at primary
education. The participants that constituted the sample were 449 primary school teacher candidates
studying at their first, second, third and fourth year in Kirsehir, Nevsehir and Mugla Universities. The

demographic characteristics of the participants are presented in Table 1.
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Table 1. Demographic characteristics of the undergraduate students

Variable Category Frequency  Percent
18 39 8.7
19 103 229
20 102 22.7
Age 21 108 24.1
22 69 154
23 16 3.6
24 8 1.8
25 4 0.9
Female 365 81.3
Gender Male 84 18.7
1 210 46.8
Grade 2 89 19.8
3 114 25.4
4 36 8.0
University Nevsehir 154 34.3
Kirsehir 220 49.0
Mugla 75 16.7

Data Collection Tools

The Scale of Attitudes Towards GM-Foods developed by Sonmez (2011) was used to gather
data. The scale was evaluated as reliable since its reliability coefficient was .541. The scale was
designed on a Likert-type grading scale with the options of strongly disagree, disagree, not sure, agree

and strongly agree.
Data Analysis

The data gathered in the study were analysed by using SPSS 22. Since the data did not show a
normal distribution, Mann-Whitney U test was performed for data analysis based on the gender
variable while the Kruskal Wallis analysis was done for the variables of university, year of study and

age.
Ethical Text

In this study, all rules stated to be followed within the scope of the “Higher Education
Institutions Scientific Research and Publication Ethics Directive” were followed. Second part of the
directive of the actions specified under the title ” Actions Against Scientific Research and Publication

Ethics” none have been carried out.
Ethics committee permit information

Ethical evaluation committee name = Nevsehir Haci Bektas Veli University
Date of ethical assessment decision = 23.06.2020

Ethics assessment document number = 13
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Findings and Results
The first research question of the study was whether the students' levels of attitude

significantly differed based on gender. The results of the Mann-Whitney U test are presented in Table2

Table 2. Results of the Mann-Whitney U test for the students’ levels of attitude based on gender

Sum of Squares Rank i v P
Female 365 225.89 82448.50
Gender Male 84 99115 18576.50 -.302 15006.500 762

p>0.5

As is seen in Table 2, there is no significant difference in the students' levels of attitude based
on gender (U=15006.50, p=.762>.05). In other words, it was found that the female and male teacher
candidates' levels of attitude on GMOs did not significantly differ. It can thus be argued that gender

does not have any effect on students' levels of attitude on GMOs.

The second research question of the study was whether the students' levels of attitude

significantly differed based on their universities. The results of the analysis are presented in Table 3.

Table 3. Results of the Kruskal Wallis analysis regarding the teacher candidates’ levels of attitude based on
university

Groups N Rank Sd Mean Square p
Nevsehir 154 233.96

University Kirsehir 220 214.16 2 3.082 214
Mugla 75 238.38

p>0.5

As is seen in Table 3, the students' levels of attitude on GMOs did not significantly differ
based on their universities (X 2= 3.082; p>0.5). In other words, there was no significant difference in the
attitude of the students studying at Nevsehir, Kirsehir and Mugla Universities. It can thus be argued
that universities the participants studied in did not have any effect on the students' levels of attitude

towards GMOs.

The third research question of the study was whether the students' levels of attitude

significantly differed based on their year of study. The results of the analysis are presented in Table 4.

Table 4. Results of the Kruskal Wallis analysis regarding the teacher candidates’ levels of attitude based on year
of study

Groups N Rank Sd Mean Square p
1 210 219.77

Grade 2 89 223.73 3 1.076 783
3 114 230.86
4 36 240.11

p>0.5

As is seen in Table 4, there is no significant difference in the students' levels of attitude based

on their year of study (X?>= 1.076). The students' levels of attitude on GMOs did not significantly differ
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depending on their year of study in their undergraduate programs. It can thus be argued that year of

study did not have any effect on students' levels of attitude on GMOs.

The fourth research question of the study was whether the students' levels of attitude

significantly differed based on age. The results of the analysis are presented in Table 5.

Table 5. Results of the Kruskal Wallis analysis regarding the teacher candidates’ levels of attitude based on age

Groups N Rank Sd Mean Square p
18 39 242.29
19 103 207.53
20 102 235.11
Age 21 108 219.75 7 6.285 507
22 69 245.42
23 16 198.50
24 8 199.69
25 4 194.63

p>0.05

As is seen in Table 5, there is no significant difference in the students' levels of attitude based
on their age (X?=6.285). The students' levels of attitude on GMOs did not significantly differ
depending on their age. It can thus be argued that age did not have any effect on students' levels of

attitude on GMOs.
Discussion

The analysis of the data showed no significant differences in the teacher candidates' attitudes
based on gender, university, year of study and age. In other words, the teacher candidates' attitude on

GMOs did not change based on their gender, university, year of study and age.

Saglamer (2003) also examined whether students' learning the concept of biotechnology
differed based on gender and concluded that there was no significant difference. In another study,
Tamir (2005) found that students' levels of knowledge on biotechnology did not differ based on
gender. Likewise, Cicekgi (2008) examined whether teachers' age and gender affected their knowledge
and views on GMOs. It was reported that teachers' age and gender did not lead to a significant

difference in their knowledge and views.

In a study on biotechnology, Yiice (2011) found that students' attitudes towards the
applications of biotechnology did not show a significant difference based on gender. Similarly, Ergin
and Yaman (2013) did not report a statistically significant difference between teacher candidates'
perceptions of GM-food risks in terms of their demographic characteristics (gender, age, monthly
income, level of parental education). Merdan (2019) found in his study that university students'
knowledge level and perspectives on GMO did not differ according to their gender. Likewise, Ar1 and
Kivang (2019) concluded in their study that science teacher candidates' attitudes towards genetically

modified organisms and biotechnology do not differ significantly according to gender.
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According to the findings obtained in her study, Karaaslan (2017) concluded that teacher
candidates had negative attitudes towards GMOs, and they had misconceptions and lack of
knowledge about GMOs. Similarly, determining the opinions of the teacher candidates towards GMO,
Aktas (2020) found that the attitude levels of the classroom teacher candidates towards GMO were
low. In a similar vein, Bahadir (2017) stated that most teacher candidates did not have sufficient
knowledge on studies pertaining to GMOs. However, different from this study, Oztiirk and Tiirkoglu
(2018) found that the pre-service teachers had sufficient knowledge about GMOs, according to the
data they obtained from the questionnaire they gave to pre-service teachers. Ar1 and Kivang (2019)
found similar results by determining that science teacher candidates' attitudes towards genetically

modified organisms and biotechnology were positive in their study.

In a study examining teacher candidates' risk perceptions and decision-making mechanisms
related to GM-foods, Tiirkmenoglu (2018) stated that the reason why some teacher candidates might
have had doubts about the decisions they make could be a lack of knowledge about GM-food. Tabak
(2020) stated that the students' attitudes towards genetically modified organisms and foods were
negative and that the majority of the students saw these studies as a threat to the environment and

human health.

In their study, Ar and Arslan (2019) reached the conclusion that teachers had knowledge on
the definition of GMOs and that they had negative attitudes towards GM-products. Examining
teacher candidates' tendencies of character and value related to GMOs, Gor (2019) also concluded that
teacher candidates thought GM-foods could have negative effects on health. Gergek (2020) also found
that most of the participants had negative attitudes towards GMOs. Semiz and Yilmaz (2019), on the
other hand, found that students had sufficient knowledge about GMOs. Similarly, in her study on
socioscientific issues, Kara (2020) stated that primary school teacher candidates have sufficient

knowledge about genetically modified organisms.

As a result of the study, because of GMOs being part of our lives with the advances in
technology, teachers starting from primary school level should be informed about these products. The
higher our level of awareness about GMOs, the easier it will be to adopt a positive or negative opinion
about them. In order to achieve this, it can be suggested to include practices or seminars on this topic

in undergraduate programs.
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