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MAKALE BILGI OZET

Makale tarihc¢esi: Bu calismanin amaci, 6gretmen adaylarinin nikleer santraller konusundaki
Alind1 05.11.2015 goruglerini belirlemeye ydnelik gecerli ve guvenilir bir dlgek gelistirmektir.
Duzeltilmis hali Olgegin  deneme formunun hazirlanmasi asamasinda  éncelikle
alind1 11.12.2015 arastirmacilar tarafindan ilgili alan yazin 1siginda &ncul maddeler
Kabul edildi hazirlanarak uzman goérusine basvurulmustur. 5’li Likert tipinde olan bu
18.12.2015 taslak olcek Atatiirk Universitesi Kazim Karabekir Egitim Fakiiltesi biyoloji
Cevrimici yayinlandi  6gretmenligi bélimiinde 6grenim goéren toplam 178 &gretmen adayina
30.06.2016 uygulanmistir. Madde analizi ve aciklayici faktér analizi yapilarak son sekli

verilen Olgedin iki faktorli bir yapiya sahip oldugu ve bu faktorlerdeki
maddelere ait faktdr yiki degerlerinin 0.776 ile 0.400 arasinda degistigi
saptanmistir. Ayrica, 6lgegin Cronbach Alpha i¢ tutarlik katsayisi birinci
faktor icin 0.932, ikinci faktor icin 0.920 ve 6lgegin geneli icin 0.943 olarak
hesaplanmistir.
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Genisletilmis Ozet
Giris

Sanayi devriminden bugiine diinya ekonomisinin tecrtibe ettigi bliylime politikasinin
artik surdurilebilir nitelikte olmadigi hemen herkes tarafindan kabul edilmektedir. Bir taraftan
Uretimde kullanilan enerji faktérinin blylk oranda yenilenemeyen kaynaklardan elde
edilmesi diger taraftan ise fosil yakitlarin kullaniimasiyla agiga ¢ikan karbondioksit ve benzeri
gazlarin kuresel isinmayi korUklemesi iktisadi buyumeyi zorlastirirken dinyanin gelecegini
de tehlike altina sokmaktadir (Karanfil, 2009). GUnumuzde, hizla artan nifus yogunluguna
paralel olarak, ihtiya¢ duyulan fosil enerji kaynaklari gin gegtikce azalmaktadir. Petroliin
kesfiyle birlikte, diinyanin her yerinde kdmdur ve petrol, enerji kaynagi olarak yogun bir sekilde

kullaniimaktadir. Bu durum, gerek s6z konusu vyeraltt kaynaklarinin yakin zamanda

tukenebilecedi gerekse geriye donusu zor bir gevre Kkirliligi ile insanoglunu karsi karsiya
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getirmektedir. Ozellikle 2030 yilinda simdi oldugundan %60 daha fazla enerjiye ihtiyag
duyulacag! beklentisi, diinyayi enerji politikalarini tekrar gdézden gegirmeye itmistir (Yildirm &
Ornek, 2007). Bu durum, Ulkelerin enerji politikalarini belirlerken, hem enerji ihtiyacini en iyi
sekilde giderebilen hem de c¢evre sorunlarini en aza indirgeyebilen alternatif ener;ji
kaynaklarini arastirmaya yoneltmistir (Kilicarslan, Peker & Giin, 2011; Ozdemir &
Cobanoglu, 2008; Yildirim & Ornek, 2007).

Niikleer enerji giinimiizde Gzerinde en ¢ok konusulan enerji tiriidir (iseri & Ozen,
2012; Ozdemir & Cobanoglu, 2008). Pek ¢ok arastirmaya (Ates, 2011; Cohan, 2010; Corner
et al., 2011; Kog & Senel, 2013; Wu & Tsai, 2011)konu olan nikleer enerji kullanimi, gevreye
olan etkileri basta olmak Uzere toplumu ve bu toplum igerisindeki her bireyin yasamini
etkiledigi icin énemlidir. NUkleer enerji basta fizik ve tip olmak Ulzere pek c¢ok disiplinin
konularindan biridir. Turkiye’de, ilkogretim dizeyinde duruma bakildiginda bu konuyla ilgili
gunumuz mdifredatinda son derece kisitli bilgi verildigi gorulmektedir. Bunun yaninda
ilkdgretim dizeyinde bu konuya yonelik olduk¢a az sayida ¢alismanin yapildigi gérilmektedir
(Kihgarslan, Peker, & Gun, 2011; Kirbag-Zengin, Kecgeci, & Kirllmazkaya, 2012). Lisans ve
lisansUstl programlarda ise ézellikle fizik ve tip alanlarinda bu konuda yapilan ¢alismalara
daha sik rastlaniimaktadir (Ozdemir & Cobanoglu, 2008).

Bu durum sz konusu gevresel problemlere ydnelik konularin, toplumu oldugu kadar
egitim sistemini de yakindan ilgilendirdiginin bir gostergesi olarak dusunulebilir. Bilindigi
Uzere, egitimin temel amaglarindan biri, bilim, teknoloji ve toplum arasindaki iligkilerin
kavranmasina énem veren egitici modellerin gelistiriimesine yardimci olarak, égrencilerde
sosyal sorumluluk bilincini gelistirmektir. Dolayisiyla, son gunlerde Ulkemizde de yakin bir
zamanda kurulma yolunda buylk adimlar atilan nikleer santrallerin yararli ya da zararh
etkileri konusunda yapilan tartismalar giderek artan bir sekilde giindemde yerini korumakla
birlikte bu durum, her alanda oldugu gibi 6gretim kurumlarinda goérev alan égretmenlerin ve
dolayisiyla gelecegin 6gretmeni olacak 6gretmen adaylarinin bu konuya yoénelik goruslerini
de yakindan ilgilendirmektedir. Zira ¢evre bilincinin kazandirildi§i temel kurumlardan biri de
ogretim kurumlaridir. Dolayisiyla, yukarida bahsedilen s6z konusu calismalar da dikkate
alindiginda, nukleer santraller konusunda 6gretmen adaylarinin goéraslerini farkli boyutlarla
ortaya koyacak bir Olgede ihtiyag duyuldugu gorilmektedir. Ayrica lUlkemizde alan yazin
incelendiginde, dogrudan nikleer santraller konusuna yoénelik yayinlanmis bir Olgek
gelistirme calismasi bulunmamakla birlikte, ¢cevre, yenilenebilir enerji kaynaklari, nikleler
enerjiye yonelik tutum ve goérusler vb. konularda yapilmis ¢aligmalarda kullanilan farkli tipteki
olceklerde niikleer santraller ile ilgili maddelerin yer aldigi (Erokten, 2015; Ozdemir &
Cobanoglu, 2008; Yidirm & Ornek, 2007) gorilmektedir. Bu durum, nikleer santraller
konusunda 6gretmen adaylarinin goruslerini nikleer santraller konusundaki goruglerini tespit

etmeye yonelik bir dlgegin gelistiriimesini gerekli kilmaktadir. Buradan hareketle bu
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calismada, nlkleer santraller konusunda &6gretmen adaylarinin goéruslerini belirlemeye

yonelik bir gecerli ve gvenilir bir dlgek gelistirmek amaclanmigtir.

Yontem
Bu galismada tarama (survey) yontemi kullaniimigtir. Tarama galigmalari, insanlarin
tutumlari, inaniglari, degerleri, demografik 6zellikleri, disunceleri, aliskanliklari vb hakkinda

bilgi edinmek amaciyla kullanilan bir yontemdir.
Orneklem

Arastirmanin  6rneklemini 2010-2011 6gretim yilinda Ataturk Universitesi Kazim
Karabekir Egitim Fakiltesi Biyoloji Egitimi ABD' nda ddrenim géren 178 6gretmen adayi
olusturmaktadir.

Olgegin Gelistirilmesi

Calismada dncelikle konu ile ilgili genis ¢apli bir alan yazin taramasi yapilarak benzer
nitelikli calismalar tespit edilmistir. incelenen calismalarda kullanilan ifadelerle birlikte bu
calismayi yaruten arastirmacilarin da gelistirmis oldugu 6lcek maddeleri dikkate alinarak 92
oncil madde belirlenmigtir. Onciil maddelerin belirlenmesinde alaninda uzman 3 6gretim
elemaninin goruslerinden yararlaniimigtir. Uzman gorist sonrasinda dil ve kapsam gecerligi
saglanan ve 5'li Likert tipi hazirlanan éncul maddelerden olusan taslak Olcek 178 6gretmen

adayina uygulanmigtir.
Gecgerlik ve Gluvenirlik

Olgegin gegerlik ve glvenirlik calismalarinda, ©ncelikle uzman gérusleri
dogrultusunda gorinus ve kapsam gecerligi saglanan taslak dl¢cedin madde analizi, agiklayici
faktor analizi ve guvenirlik analizleri yapiimistir. Madde analizinde her bir madde igin madde
toplam korelasyonlarina bakilmis ve madde-toplam puan korelasyon 0.25’in altinda olan
maddeler Olgekten cikariimistir. Daha sonra yapi gecerligini belirlemek i¢in varimax
dondurme ile temel bilegenler analizi kullanilarak Aciklayici Faktor Analizi (AFA) yapilmigtir.
Analizde faktor yikleri en az 0.40 olarak belirlenmigtir. Son asamada ise AFA analizleri
sonrasinda belirlenen faktorlerin her biri ve 6lgegin geneli icin Cronbach Alpha guvenirlik

katsayisi hesaplanmistir.

Bulgular

Olgegin yapi gegcerliligini belirlemek igin dncelikli olarak madde analizi sonucunda
madde-toplam puan korelasyonu 0.25’in altinda olan 21 madde olgekten cikariimistir.

Sonrasinda ise geriye kalan 71 madde icin yapilan ag¢imlayici faktér analizi ile ortak
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varyanslar belirlenmigtir. Bu dogrultuda gergeklestirilecek bir analizde hazirlanan taslak
Olgekte yer alan 71 maddeden faktor yuk degerleri 0.40'in Gzerinde olan 48 madde analiz
sireci kapsaminda degerlendiriimistir. Olgegin yapi gegerligini belirlemek icin Kaiser
normallestirmesine goére 6z degeri (eigenvalue) 1 veya uzerinde olan faktorler olcut
alinmistir. Bu gercevede, galisma kapsaminda 6z degeri 1’den buyuk olan iki faktor oldugu
tespit edilmistir. ilk faktdérin toplam varyansin %21.795'ini, ikinci faktoriin %18.888'ini
acikladig! tespit edilmistir. Ozdegerler igin birikimli varyans miktarinin ise toplam varyansin

%40.683’Unu agikladigi ortaya gikmistir.

Olgegin givenirligi, Cronbach Alpha degeri hesaplanarak elde edilmistir. Yapilan
faktdr analizi sonucu birinci faktérde 28 madde ve ikinci faktdrde 20 madde toplanmustir. iki
faktorll oldugu belirlenen dlgegin, her bir alt faktoru igin guvenirligi ortaya koymak amaciyla
ic tutarlik katsayilari (Cronbach Alpha) hesaplanmistir. Buna gore F1 icin Cronbach Alpha
katsayisi 0.932 olarak hesaplanirken; ayni katsaylr F2 igin 0.920 olarak hesaplanmistir.
Birinci faktor altinda toplanan maddelerin nukleer santrallerin zararlari ve alinmasi gereken
tedbirler ile yakindan iligkili oldugu tespit edilmis ve ‘Nikleer Santraller, Zararlari ve Tedbirler’
olarak isimlendirilmistir. ikinci faktér ise igerdigi maddeler geregi ‘Nikleer Santrallerin

Yararlarr’ olarak isimlendirilmigtir.
Sonug ve Tartisma

Calismada elde edilen bulgular degerlendirildiginde, 6gretmen adaylarinin nikleer
santraller konusundaki gorislerini belirlemede bu oOlgcegin uygun niteliklere sahip oldugunu
sOylenebilir. Zira bu calismada gelistirilen Olgegin faktor yapisinin, alan yazinda benzer
alanlarda gelistirilen 6lceklerin faktor yapisi ile karsilastiriimasi sonucunda, benzer boyutlarin
ortaya c¢iktigi gortlmektedir. Bunun yani sara, gelistirilen olgek ile ortaya konulan bu yapinin
muhtemel kullanimlarinin 6gretmen adaylarinin nikleer santraller konusundaki duygu,
distince ve davraniglarini belirlemede arastirmacilara yardimci olacagi dustniulmektedir.
Ayrica ilgili alan yazinda nikleer santraller konusunda farkli boyutlari ele alan bir olgegdi
gelistirmeye yonelik calismalarin henliz yeterli oranda bulunmamasi, gelistirilen dlgegin bu

cercevede yuritiulecek calismalar icin 6nemli bir referans teskil edecegi aciktir.

Sonu¢ olarak, bu caligma kapsaminda gelistirilen 6lgegin, 6dretmen adaylarinin
nikleer santraller konusundaki goruslerini belirlemede etkin bir veri toplama araci olacagi
dusunulmektedir. Bu cercevede Olgedin arastirmaci ve 6gretmenler tarafindan kullanimi,
Ulkemizde blyUk tartismalara sebep olan nikleer santrallerin farkli gérislere sahip
orneklemlerin goruslerini ortaya c¢ikarmada etkin bir ara¢ olabilecegi dusunutlmekte ve

onerilmektedir.
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Introduction

Energy is one of the most basic requirements in order to maintain the
everyday life of modern man. Before the industrial era, energy needs were met by
basic resources such as wood, wind, water in nature and also by muscle power of
human and animal. But, the discovery of the coal-fired steam engine has completely

changed the energy resources used (Soylu & Turkay, 2005).

Today, it is widely accepted that development in world economy, which has
achieved growth since industrial revolution to date, is no longer such as to be
sustainable. On the one hand, the substantial generation of energy from
unrenewable sources in production, and on the other hand, the instigative impact of
the released carbon dioxide and other similar gases on global warming as a result of
the use of fossil fuels risk the future of the world, while obstructing economic growth,

as well. (Karanfil, 2009). Besides, nowadays the needed energy sources run out day

“Corresponding author’s address: Ataurk University, Faculty of Education, Erzurum, Turkey
e-posta:seydagul@atauni.edu.tr
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by day in parallel with the rapid population growth. The coal and petrol as energy
sources throughout the world after the discovery of petrol has been extensively used.
This situation, has faced human being with environmental pollution which is
aboutboth depletion of underground sources in near future and an irreversible
environmental pollution. Especially, the assumption that there will be 60 percent
much more need of energy in 2030 than it is how has channeled the countries to
reconsider their energy policies (Yildirm & Ornek, 2007). In the process of
determining energy policies of countries this circumstance has led to search of
alternative energy sources which can both meet the energy need of countries and
minimize the environmental problems (Kiligarslan, Peker, & Gin, 2011; Ozdemir &
Cobanoglu, 2008; Yildirim & Ornek, 2007).

Nuclear energy is the energy type which is substantially discussed today (iseri
& Ozen, 2012; Ozdemir & Cobanoglu, 2008). There are two main competitive views
about nuclear energy all over the world. Proponents of the nuclear energy advocate
that nuclear energy can be used to fulfill the energy requirements. With this purpose,
nuclear technology should be developed and nuclear stations can be constructed. On
the other hand, opponents of the nuclear energy advocate that nuclear energy is a
dangerous energy source and is not economic. Thus, they oppose construction of
nuclear stations and demand to relinquish nuclear energy and even immediately

close current stations, if there are (Palabiyik, Yavas, & Aydin, 2010).

The first step for nuclear energy in Turkey is the establishment of Turkey
Atomic Energy Commission, which is attached to the Prime Minister, in 1956 and
later, this commission Turkey later was converted into Turkey Atomic Energy Agency
(Yulek, 2007). In recent days, it has become a much discussed nuclear power plants
which were requested the establishment in Turkey in later periods and but, couldn’t
be held because of contract cancellations. The both supporting and opposing groups
to nuclear energy laid out their views for the future of nuclear energy in Turkey
(Yildirm & Ornek, 2007).

While Chernobyl Nuclear disaster still carries its traces despite the long
elapsed time and nuclear power plant to be founded in Akkuyu is argued, the
explosion in Fukushima Nuclear Power Plant and the probable leak, which gave not
only Turkey but also other countries a deep shock, have fueled the debates. The

possibility of similar situation in earthquake-prone Turkey has raised important
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guestions on the power plant to be set up. However, knowledge the citizens have on
such a sensitive and current issue is limited to the information released by the media.
Moreover, there is information pollution at issue. The rareness of the services to raise
the awareness of public is the leading cause of this (Kirbag-Zengin, Kececi,
Kirilmazkaya, & Sener, 2011).

The usage of nuclear energy, which is the topic of several researches (Ates,
2011; Cohan, 2010; Corner et al., 2011; Kog & Senel, 2013; Wu & Tsai, 2011), is important
due to its environmental effects and since it affects society and lives of every
individual in that society. Usage of this energy source in daily life provided it to be
studied in many different research areas. Nuclear energy is one of the topic of many
disciplines like physics and medicine. Countries such as United States of America
and France, where nuclear energy is widely used, refer to nuclear energy in their
education programs. In Turkey, on the other hand, in primary school level, very
limited information is given in the current curriculum. In addition, it seems that there is
a scarity of the studies in primary school level(Kilicarslan, Peker, & Gun, 2011,
Kirbag-Zengin, Kegeci, & Kirllmazkaya, 2012). In undergraduate and graduate programs,
research on nuclear energy is present especially in areas of physics and medicine
(Ozdemir & Cobanoglu, 2008). As related to this subject, Gokmen, A., Atik, A. D.,
Ekici, G., Cimen, O. & Altunsoy, S. (2010) examined the high school students’
opinions on the benefits and harms of nuclear energy in terms of environmental
values. This study is a descriptive field research. The study was carried out with the
participation of 176 high school students. In the study, it was determined that most of
the students expressed that their knowledge levels about nuclear energy were
inadequate, and almost half of the students considered nuclear energy to be harmful.
Moreover, the students match the issue of nuclear power with the issue of nuclear
power plants. On the other hand, the students stated that nuclear energy primarily

calls radiation and the increase in cancer incidences to mind.

Similarly, Kirbag-Zengin, Kegeci, & Kirilmazkaya (2012)investigated the
impact of socio-scientific online argumentation based teaching method about Nuclear
Power Plants. The study was conducted with 21 7th grade students. The students
received the on-line scientific argumentation learning program about Nuclear Power
Plants. Results showed that the student’s posttest significantly outperformed the

pretest, regardless of Nuclear Power Plants conceptions. Findings indicated that
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teaching and using of learning with on-line argumentation increased achievement,
and effected positively attitude of socio-scientific argumentation. As teaching science
through argumentation is found to enhance students’ scientific discussion skills.

Ozdemir& Cobanoglu (2008) investigated that Turkish prospective teachers’
attitudes towards the use of nuclear energy and construction of nuclear plants. A
survey administred to atotal of 506 prospective teachers from the social and the
science teaching programs. Study analysis revealed meaningful differences among
participant’s academic levels and socio-economiclevels. Majority of the participants
expressed that they did not have any formal knowledge on nuclear
energy.Participants, who responded that they have same formal knowledge
expressed that the mass media environmental courses andtextbooks were the

sources of their knowledge.

While there are studies related nuclear energy in the literature (Boyes, Skamp,
&Stanisstreet., 2009; Cohan, 2010; GOkmen et al., 2010, Wu & Tsai, 2010; 2011,
Yulek, 2007), those studies mainly focused on environmental effect of nuclear energy
use, its harms on human health, and positive and negative consequences of nuclear
energy use in the future, attitudes and risk perceptions of society towards this type of
energy (Ozdemir & Cobanoglu, 2008). Potential environmental problems that caused
by new kind of power sources not only are the concerns of society but also
education. As known, one of the main purposes of education is to raise students’
social responsibility awareness by means of developing educational models
heedingthe comprehension of relationship between science, technology and society.
Thus,controversies related to beneficial and harmful effects of nuclear power plants,
for whichmajor steps have been recently taken to set up in Turkey, has been
continued. However, as in all fields, this situation concernopinions of the teachers
and also prospective teacherswho will be teachers in the future. Because, one of the
main institutions that provide environmental awareness are also teaching institutions.
Additionally, it is an unavoidable fact the necessity of fostering sensitive and
conscious individuals about environment in order to be able to leave a better living
environment for future generations. In that case, existing environmental problems can
be dealed with and the formation of new problems can be blocked (Ozay-Kdse,
2010). Therefore, considering the above mentioned studies, it seems that there is a

need for a study towards nuclear power plants that examines the prospective
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teachers’ views in terms of different dimensions. In addition, examining the literature
in Turkey, it seems there is no any scale development study published on directly
nuclear power plants and also, items related to nuclear power plants are included in
the different type of scales used in studies on environment, renewable energy
sources, attitude, opinion etc (Erokten, 2015; Ozdemir & Cobanoglu, 2008; Yildirm &
Ornek, 2007). This situation makes it necessary develop towards determining the
prospective teachers’ opinions on nuclear power plants. For this reason, the aim of
this study is to develop a valid and reliable scale determining the prospective

teachers’ conceptions about nuclear power plants.
Methodology
Research Design

The study was implemented by survey. In survey research, the
researcherselects a sample of respondents from a target population and administers
a questionnaire or conducts interviews to collect information on variables of interest.
Surveys are used to learn about people’s attitudes, beliefs, values, demographics,
behavior, opinions, habits, desires ideas and other type information (McMillan &
Schumacher, 2010).

The Sample

The sample of this study consisted of prospective teachers participated from
Education Faculty of Ataturk University in Turkey. The sample used to validate the
scale included in 178 prospective biology teachers (136 femaleand 42 male-aged 19-
23 years) who were familiar to the subject of nuclear energy and nuclear power
plants, which had been taught in the course of “Environmental Science” and
“Ecology” in their first and fifth years respectively.The participants also were from
allgrades in faculty of education and selected with conformity sampling method
during period of 2010-2011.0f these participants, 28 (15.73%) were 1th-graders, 34
(19.10%) were 2th-graders, 36 (20.22%) were 3th-graders,38 (21.35%) were 4th-
graders and 42 (23.60%) were 5th-graders.

The Process Steps of the Developingof the Scale

The following steps were carried out in of validity and reliability process of the

scale.

Validity Process of the Scale
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In the first step of the instrument development, the available instruments in the
literature were determined by being conducted a comprehensive review of literature
(Adamantiades & Kessides, 2009; Ozdemir & Cobanoglu, 2008; Turan, 2006;
Yildirrm & Ornek, 2007) and then, totally 92 scale items were prepared.

According to Tavsancil (2002), the fact that especially Likert-type rating scale
has ability to answer five or more provides more information as well as allows more
precise measurements. Therefore, the items in draft scale were prepared as a five-
point Likert type rating scale. The positively-keyed items in the scale were scored 1=
Strongly Disagree, 2= Disagree, 3= Neutral, 4= Agree, 5= Strongly Agree (The
negatively-keyed items were reverse scored).

Draft items were sent to relevant three faculty members (1 professor, 2
assistant professors) who were expert in the field of scale development and
environment science for taking their opinions about whether the selected items were
valid items in terms of being understood and content validity. In this step, a pilot study
was carried out with five biology prospective teachers who were not included in the
sampling group in order to determine the answering time. At the end of application, it
was determined that 92 items could be answered in about 30 minutes. Thus the final

form of the draft scale is developed.

After completed the final form of the draft scale,the relationship between the
total score of scale and scores received (item-total correlation) is performed to check
if any item in the scale is inconsistent with the averaged behavior of the others
(Buyukozturk, 2011). Then, the construct validity of this scale was verified by
explanatory factor analysis. Explanatory factor analysis is a statistical method used to
uncover the factor structure from relationships among variables (Buyukoztirk, 2011;
Karagdéz & Kosterelioglu, 2008; Kurnaz & Yigit, 2010). In this process, it was
examined results from Kaiser—Meyer—Olkin measure of sampling adequacy (KMO)
and Bartlett's test of sphericity, the values of common factor variance for items,
principal component analysis, varimax rotation. Finally, reliability analyses were

counted through Cronbach Alpha.
Research Findings

ltem-Total Correlations
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As stated Ozdamar (2004), the item-total correlation, the relationship between
a score on the item and score on the test as a whole, is desired positive and even
above 0.25. Values greater than 0.25 indicate that the instrument has desired
reliability. It is suggested that values less than 0.25 should be removed. At the end of
item-total analysis, 21 items (5, 8, 9, 11, 16, 17, 20, 26, 37, 41, 42, 45, 46, 48, 51, 60,
69, 75, 76, 84, 86), the adjusted item-total correlation values of which were under
0,25 were eliminated from scale and items in the scale reduced to 71 (Table 1). As a
result, it seems that item-total correlations of the items left range from 0.263 to 0.743.
This finding indicates that the items in scale have high reliability. Therefore, it may be

said that these items measure similar behaviors (Bozdogan & Oztiirk, 2008).

Table 1. ltem-Total Correlations of Items in the Scale

Item Item-Total ltem Item-Total ltem Item-Total
No Correlation No Correlation No Correlation
1 0.500 32 0.310 63 0.404
2 0.310 33 0.395 64 0.492
3 0.511 34 0.534 65 0.537
4 0.564 35 0.469 66 0.590
5 -0.222 36 0.713 67 0.548
6 0.415 37 0.133 68 0.743
7 0.507 38 0.507 69 0.240
8 0.081 39 0.511 70 0.597
9 0.033 40 0.293 71 0.513
10 0.481 41 -0.599 72 0.259
11 -0.278 42 0.156 73 0.598
12 0.394 43 0.362 74 0.624
13 0.535 44 0.662 75 0.209
14 0.435 45 0.130 76 -0.072
15 0.289 46 -0.076 77 0.503
16 -0.521 47 0.452 78 0.532
17 0.216 48 0.033 79 0.305
18 0.616 49 0.556 80 0.351
19 0.508 50 0.291 81 0.458
20 0.063 51 0.118 82 0.629
21 0.429 52 0.573 83 0.524
22 0.547 53 0.500 84 0.096
23 0.681 54 0.364 85 0.263
24 0.363 55 0.280 86 -0.048
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25 0.455 56 0.316 87 0.361
26 0.197 57 0.631 88 0.340
27 0.291 58 0.426 89 0.424
28 0.418 59 0.399 90 0.494
29 0.724 60 0.150 91 0.503
30 0.577 61 0.391 92 0.405
31 0.700 62 0.521

Validity Analyses of the Scale
Measuring of sample adequacy

In this step of the study, The Kaiser- Meyer-Olkin (KMO) measure of sampling
adequacy and The Batrtlett’s test of sphericity were calculated. The Bartlett's test of
sphericity was a statistically significant value, indicating the suitability of the factor
model for the data. The Kaiser- Meyer-Olkin (KMO) measure of sampling adequacy
is an index for comparing the magnitudes of the observed correlation coefficients to
the magnitudes of the partial correlation coefficients. Large values (values higher
than 0.50) for the KMO measure indicate that a factor analysis was appropriate
(Bryman & Cramer, 1999; Erdogan, Ozel, Usak, & Prokop, 2009; Leech, Barrett &
Morgan, 2005; Kahyaoglu, 2011). In this study, Table 2 indicated that Kaiser-Meyer-
Olkin measure of sampling adequacy was 0.921. Another indicator of the strength of
the relationship among variables is Bartlett’s test of sphericity. The indicator from this
study allowed us to use factor analysis for the data.

Table 2. KMO and Bartlett’'s Test

Chi-square 7397.010
Bartlett s test of af 1128
sphericity
Sig. 0.000

K.M.O 0.921

Factor Structures

For the structure validity of the scale, an item analysis was calculated and
common variances were determined for 71 items left in item analysis. According to
Blyukozturk (2011), that factor loading is higher than 0.45 is a good criteria, but also

this criteria can be reduced to 0.30 at practice. Therefore, 48 items, which have factor
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loading values above 0.40, of 71 items in the draft scale were included in analysis
(Table 3).

Table 3. Rotated Component Matrix

Factors
Factor 1 Factor 2

ltem Factor Item Factor ltem Factor ltem Factor
no loading no loading no loading no loading
S91 0.716 S18 0.570 S28 0.776 S67 0.560

S77 0.713 S6 0.553 S74 0.758 S66 0.556

S23 0.710 S90 0.550 S71 0.715 S35 0.531

S57 0.688 S83 0.541 S12 0.695 S63 0.528

S32 0.642 S82 0.538 S68 0.690 S19 0.509

S25 0.637 S79 0.533 S62 0.684 S59 0.459

S78 0.629 S56 0.527 S29 0.668

S92 0.623 S14 0.523 S73 0.655

S89 0.620 S88 0.521 S61 0.627

S22 0.607 S52 0.517 S36 0.617

S38 0.606 S44 0.493 S27 0.595

S24 0.590 S40 0.492 S7 0.594

S33 0.575 S54 0.437 S65 0.593

S21 0.572 S15 0.400 S49 0.563

Based on factor analysis for structure validity, factors whose eigenvalue were
1 and more than 1 were taken into account. In addition, the items the factor degree of
which were under 0.40 weren’t taken into analysis (Aksoy & Diken, 2009; Bryman &
Cramer, 1999). As a result, 2 factor whose eigenvalue were 1 and more than 1
occured. The first factor was clearly the most important one since it accounted for
21.795% of the total scale variance. The second factor accounted for 18.888% of the
variance. These two factors consisted of totally 48 items and accounted for 40.683%
of the total variance (Table 4). In the studies of social sciences, it means that the
proportion of total variance above 40% indicates a robust factor structure (Kline,
1994; Tavsancil, 2002).
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Table 4. Factor, Eigenvalues and Variance of Factors

Factors Eigenvalues % of % Cumulative
Variance
F1 (Factor 1) 7.768 21.795 21.795
F2 (Factor 2) 7.285 18.888 40.683

Reliability Analyses

Reliability analyses were counted through Cronbach Alpha. In addition, as a result of
factor analysis, F1 consisted of 28 items and F2 consisted of 20 items. The
responses to 48 items on the scale indicated a high reliability for the test, (r=0,943).
The coefficient alpha reliabilities for the responses to items on each of the two factors
were relatively high. Coefficient Alpha reliability for Factor 1 was 0.932; the reliability
for Factor 2 was 0.920 (Table 5).

Table 5.1tem Numbers and Internal Consistency Coefficients of Factors

Factors Item Cronbach
number Alpha

F1: Nuclear power plants, damages and measures 28 0.932
F2: The benefits of nuclear power plants 20 0.920
Total 48 0.943

Finally, Factor 1 was named as “nuclear power plants, damages and
measures” and Factor 2 was named as “the benefits of nuclear power plants”
(Appendix 1).

Discussion and Conclusion

In this study, it was aimed to develop a valid and reliable scale determining the
biology prospective teachers’ conceptions about nuclear power plants. For this aim,
at first, totally 92 scale items were prepared by reviewing relevant literature. 92 items

in this scale were a five-point Likert type scale.

An item analysis was carried out determining validity and reliability of the data
obtained was used to analyses the data. At the end of item analysis, totally 21 items
which was thought to affect negatively the reliability and factor structure of the scale
were eliminated from scale, as a result of which, 71 items remained. Factor analysis

were applied to 71 items left in order to verify the construct validity of this scale.
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Based on this factor analysis, the items the factor degree of which were under 0.40
weren’t taken into analysis and as a result of, 23 items were eliminated. Based on
subsequent analysis, 2 factors including a robust set of constructs was identified.
These 2 factors consisted of totally 48 items and accounted for 40.683% of the total
variance. 28 items in the final form of scale were included in the first factor and 20

items were included in the second factor.

The first factor was clearly the most important one since it accounted for
21.795% of the total scale variance. This factor consisted of 28 items. This factor was
named as “nuclear power plants, damages and measures”. The second factor
accounted for 18.888% of the variance. This factor consisted of 20 items. This factor

was named as “the benefits of nuclear power plants”.

The findings from this study indicated that this scale has the appropriate
gualifications in terms of determining of prospective biology teachers’ views on
nuclear power plants. However, itcan be used to measure the opinions of prospective
teachers studying in the different fields. Additionally, applications of this scale had
been implemented in 2010-2011 academic year. Therefore, it is necessary to apply
this scale today or future years and compare the results with the current research

because if validity of the scale is in accordance with the present-day conditions.

Compared to the factor structure of scales in literature, the dimensions of this
scale are similar to those in literature. For example, Ozdemir and Cobanoglu (2008)
conducted a study and the findings indicated that there were the dimensions named
“establishment of nuclear power plants in Turkey”, “effect of nuclear power plants on
the environment”, “worldwide nuclear arming” and “energy policies in Turkey”. It may
be said that factor “effect of nuclear power plants on the environment” in Ozdemir
and Cobanoglu (2008)’'s study is similar to dimensions of our study. But, unlike
Ozdemir and Cobanoglu (2008)’s study, our study found out more details dimensions
such as positive and negative aspects of nuclear power plants.

Recently, the debates about useful or harmful effects of nuclear power plants
planned the establishment in our country has maintained its position on the agenda.
This situation, as in every area of education, is closely related to the opinions of the

teachers or prospective teachers about this subject. Because, education institutions
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is one of the main institutions gaining environmental awareness. In that case, it
makes inevitable to follow closely the prospective teachers' opinions about nuclear
power plants being planned the establishment in our country recently. Therefore, it is
expected that this scale is to contribute to literature in terms of determining the
prospective teachers ‘views about nuclear power plants in the framework of the
identified factors.

As a result, it is thought that the scale developed in this study is an efficient
instrument for determining prospective teachers’ views about nuclear power plants.
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Appendix 1

Final Form of the Scale

Niikleer Santraller, Zararlari ve Tedbirler

1 | Radyoaktif olarak kirlenmis yiyecek ve i¢eceklerin viicuda alinmasi kanser riskini artirir,
5 Niikleer santral kazalarinda agiga ¢ikan radyoaktif iyotun tiroid bezi iizerinde olumsuz etkileri
vardir.
3 Niikleer santrallerin bulundugu bdlgelerde niikleer serpintiden korunmak igin yerlesim
yerlerinin fiziki altyapisinin uygun ve daha yiiksek standartlarda olmasi gerekir.
4 | Niikleer santral artiklarinin giivensiz sartlarda depolanmasi dogal dengeyi bozar.
5 Niikleer atiklar konusu iilkemiz a¢isindan titiz bir sekilde analiz edilmedigi takdirde risk unsuru
olusturabilecektir.
6 | Nukleer santraller konusunda egitilmis insan giicii ve teknolojiden faydalanilmalidir.
7 Hava, su ve toprakta bulunan radyoaktif maddeler nedeniyle hepimizin viicudunda belli
oranlarda radyoaktiviteye rastlanir.
8 Bugiin televizyonlar, cep telefonlari, bilgisayarlar vb. teknolojik iiriinlerle de nikleer
radyasyona maruz kaliyoruz.
Niikleer santraller aracilifiyla atmosferde biriken radyoaktif maddeler, yagislarla yeryiiziine
9 |,. 2
diiserek sularda radyoaktif kirlenmeye sebep olur.
10 Nikleer serpintilerden yiyecek ve igeceklerin etkilenmemesi i¢in uygun saklama kosullari
saglanmalidir.
11 | Niikleer serpinti genis sahalar1 kapsar.
12 NﬁkLe_er serpintilerin zararlarindan korunmak igin tedbirlerin kalic1 sekilde hayata gegirilmesi
gerekir.
13 I(;Iﬁkleer silahlarda, silahin yerde veya yere yakin patlamasinda radyoaktif serpinti tehlikesi
ogar.
14 Niikleer radyasyonun saglik iizerindeki etkisiyle ilgili 6nemli bir nokta da aldigimiz
radyasyonun miktaridir.
15 Radyoaktif atiklar, 6zel kaplarda depolanirlar veya aktivitelerinin ¢evreye yayilmasinin
onlenmesi i¢in saglam zeminli alanlara gomiilerek saklanirlar.
16 Klasik silahlar tek bir amag (yan etkileri hari¢) i¢in kullanildiklart halde, niikleer silahlar ayn1
anda birgok etki birden yapabilmektedirler.
17 Niikleer radyasyon sizintilarinin halk sagligi icin en 6nemli saglik riski, kanserli tiimorlerin ve
kan kanserlerinin olusmasidir.
18 Niikleer silahlarin patlamasi halinde diger etkilerle birlikte, klasik silahlarda olmayan radyolojik
etkileri de 6liim ve hastalik sacar.
19 Klasik silahlarda etki alan1 olarak sokak ya da binalar kabul edildigi halde, atom bombalarinin
en kiigligliniin etki alanini kilometrelerle ifade etmek gerekmektedir.
20 | Radyasyona maruz kalmak yeryiiziinde yasamin dogal bir sonucudur.
21 | Niikleer santrallerin doguracag zararlar kalkinmay1 yavaglatir veya durdurur.
Niikleer silahlar da diger silahlar gibi bir ¢esit silahtir ve biitlin korkung¢lugu, bir¢ok etkiyi
22 | birden daha genis sahalara yayabilmesinden dolay1 uzun siire korunma gerektiren radyoaktif
serpinti tehlikesinden gelmektedir.
23 Atom santrallerindeki kazalar normal kazalar gibi degildir ve ¢ok uzun yillar siiren olumsuz
etkiye sahiptir.
Niikleer serpintilerin yol agtig1 zarar azaltma ¢alismalari, ge¢gmiste yasanilan kotii
24 . . N
deneyimlerden ¢ikarilan derslerin 1s181inda yapilmalidir.
25 | Niikleer bir saldirya kars1 gerekli tedbirler alindiktan sonra korkmanin anlami yoktur.
26 | Serpinti tehlikesinden zarar gormemek icin aylarca siZinakta kalmak dogru degildir.
97 Tsunami tehlikesi olan bélgelerde tsunami barikatlar1 kurularak nikleer santrallerin neden
olacagi tehlikeler azaltilir.
28 | Niikleer enerji, iddia edildigi gibi ucuz degildir.
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Niikleer Santrallerin Yararlar

29

Niikleer enerji santralleri bir iilkenin gelismislik diizeyinin gostergesidir.

30

Niikleer yakit kimyasal yakitlara gore biiyiik avantajlara sahiptir.

31

Elektrik tiretiminin stirekliligi yoniinden niikleer santraller, termik ve hidrolik santrallere gore
daha guvenlidir.

32

Diinya genelindeki tiim niikleer gii¢ santrallerinden bir yilda ¢ikan atiklarin miktari, depolamasi
kolayca saglanabilecek bir miktardir.

33

Nikleer santraller guvenilir, kesintisiz ve ileri teknoloji ile elektrik Gretimi icin énemli bir
alternatif sunmaktadir.

34

Niikleer enerji 6zellikle sera gazlari gibi kirleticilerin saliniminda diger enerji kaynaklarina gore
daha temiz bir secenektir.

35

Niikleer enerji santrallerinin sayisi ihtiyaca gore arttirilmalidir.

36

Kiiresel 1sinmadan diinyay1 kurtarmanin en temiz yolu niikleer santrallerdir.

37

Niikleer enerji santralleri, niikleer alanindaki baris¢il uygulamalardan sadece birisidir.

38

Nukleer enerji Uretimi diinyada vazgecilmeyen bir teknolojidir.

39

Niikleer enerji santralleri her {ilkede bulunmalidir.

40

Nikleer enerji santralleri ileri teknoloji riini tesislerdir.

41

Agilacak olan santraller ile birlikte yeni istihdam alanlar1 olusturarak iilke ekonomisine katk1
saglanacaktir.

42

Niikleer santral kurulmasi enerji ihtiyacinin hissedilmesinden kaynaklanmaktadir.

43

Nikleer enerji retimi igin kurulacak tesisler, tlkemizde teknolojinin gelismesine katki
saglayacaktir.

44

Niikleer enerji sayesinde iilkemizde elektrik ucuzlayacaktir.

45

Ulkemizin enerji alaninda yasadig sikintilarin giderilebilmesi igin niikleer enerji santrallerinin
kurulmasi gerekir.

46

Niikleer reaktorler, tip ve endiistride yararli radyoizotoplarin iiretilmesinde de kullanilirlar.

47

Gunumizde elektrik enerjisi Uretiminde dnemli 6l¢lide nikleer enerji santralleri
kullanilmaktadir.

48

ABD ve Japonya gibi gelismis iilkelerde ¢ok sayida niikleer santralin olmasi ve 6nemli
sehirlerin merkezinde veya yakininda bulunmasi, niikleer santrallerin zararsiz oldugunun bir
gostergesidir.
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