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ABSTRACT

IDENTIFYING DETERMINANTS OF PRGENVIRONMENTAL BEHAVIOURS:
A CASE FOR CLIMATE CHANGE

HKJDE, Emrah
M.S., Department of ElementaBcience and Mathematics Education
Supervisor  : Prof. Dr. Ceren OZTEKIN

June 2014, 17Bages

The aim of the present study istimofold: (1) to explore preservice science
teacherdés knowledge about c | (ecocentrieand hange, e
anthropocentrig) epistemic beliefs regarding climate change, uncertainty beliefs
about the reality of anthropogenic climate change aneepwironmental behaviors
towards climate change and (2) to investigate the significant determiofapts-
environmental behaviors towards climate charigata collected froml277 pre
service science teachetBrough mowl edge and confidence 1 n o
about climate change scale, environmental attifedecentric and anthropocentric)
scale, top specific epistemic beliefs scale, uncertainty beligdale and pre
environmental behavior scadad analyzed using path analysis.

Results indicated thaécocentric and anthropocentric attitudegistemic
beliefs regarding climate change and unceryaibtliefs about the reality of
anthropogenic climate change significantly predictprer vi ce sci e-nce teach:e

environmental behavior towards climate change. However, knowledge about climate



change was not found to significantly predictor of -prvionmental behavior

among preservice science teachers.

Keywords: KnowledgeConfidenceClimate Change, Environmental Attitudes,
Scepticism, Epistemic BeliefEnvironmental Education, Behavior.
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CHAPTER 1

INTRODUCTION

For many vyears, although human beings have been facing serious
environmental problems such as climate change, global warming, loss of
biodiversity, air pollution, drought and water pollution, they show neither
environmental responsible behaviors nor comcabout environmental problems
(World Commission On Environment And Development, [WCED] 1987). However,
many of the researchers agreed that human actions and behaviors are playing serious
roles in occurrence of such environmental problems (Dunlap, Vae,Lidertig &

Jones, 2000; Nordlund & Garvill 2002; Oskamp 2000; Schultz, Gouveia, Cameron,
Tankha, Schmuck & FranDk, 2005) . Cli mat
emerged as a major issue nowadays. It, in fact, occurs not only as a result of human
actions,such as burning of fossil fuels addforestationput also as a consequence

of natural processes, includingolcanic factors and climatic trend¢The
Intergovernmental Panel on Climate Change, [IPCC] 2007). The document also
reported that climate changesuld have an influence on regional albedo, hydrology,

and biogeochemical cycles (IPCC, 2007) as well as alter precipitation patterns,
regi onal temperatures and more broadly t
document (Environmental Protection AggngEPA] 2008), consensus of scientific
evidences showed that climate change is a significant problem for humans and their
wider environment, such as extreme weather conditions, rising sea levels, flooding

and droughts, eventually threat the human heaithliée (IPCC, 2001).

Apart from, changes in the Earthos
socioeconomic impacts that can influence on people, societies and businesses at
regional to global scales as well (IPCC, 2001). It was reported that melting ise lead
to rising sea levels, influencing the all planet (IPCC, 2007). Moreover, sea levels will
rise as the atmosphere warms and warm water expands. While sea level persists to
rise, storm and flooding will pose threat for freshwater sources, coastal places and

buildings (IPCC, 2007). People, who live in vulnerable areas to coastal storms, sea



level rise and drought, might be influenced by climate change (United Nations
Development Programs [UNDP], 2010). In a similar way, some types of professions
and industrie such as outdoor tourism and agriculture would likely be influenced by

climate change.

In addition, climate change has arisen over the last decade as a significant
issue of globally social and political arena (Whitmarsh, 2011). This issue entered to
political arena by key figures in the late 1980s, (e.g., Thatcher, 1988) and by the
collaborative accession of both scientific and political representatives in the last
generation of the | PCCO0s reports. Scienti fi
that climate change was seen as a major environmental problem and needed to be
dealt with impacts of climate change on human and ecological life. Given scientific
evidence that climate change involves major impacts on humans and is caused
primarily by human activies, policymakers have been faced with the imperative to
act in terms of botladaptatiorio the already unavoidable impacts aniigationto
prevent more detrimental impacts (Environment Agency, 2001; IPCC, 2001).

Therefore, it was crucial that publicakid learn more about climate change
to comprehend the causes and effects of changing climate. At this point,
environmental education had an important role in both spreading of information
about climate change and increasing of awareness of causes ard affeong
public (Wi beck, 2014) . As mentioned in UNES
essential element of the global response to climate change. It helps young people
understand and address the impact of global warming, encourages changes in their
atttudes and behavior and helps them adapt t o
fact, climate change is a topic that has already been integrated in the science
curricula or science education of some countries (e.g. Australia, United Kingdom).
Some adaptationprograms (Climate Change Adaptation Program [CCAP], 2014;
Clean Air Agenda [CAA], 2011) also have been recommended to engage in climate
change (United Nations Development Programs [UNDP], 2010). One of the
recommendations was education for sustainableeldpment which has been
asserted to make a major support to cope with the challenges to mitigate effects of
climate change (Wibeck, 2014). Education for sustainable development proposed
raising awareness, obtaining new perspectives, values, knowledgskiisidand
formal and informal processes causing changed behavior in support of mitigation of

climate change (Laessge, Schnack, Breiting & Rolls, 2009).
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However, although climate change has appeared over the past two decades as
an important issue of globablitical and social significance, curriculum developers
in Turkey did not give necessary importance to climate change in curriculums for
students and teacher education curriculu
other hand, Turkish Climate Change tida Plan (2012) aimed to enhance
discussions about adaptation of climate change and certificate programs about
climate change in universities, incorporating courses about climate change at
undergraduate and graduate curriculum and encouragement of gradogtams.
Environmental issues like climate change are increasingly becoming part of science
curricula, including Turkey (Lambert & Bleicher, 2013; Ministry of National
Education [MoNE] 2005, 2013). Social responsibility for the environment has taken
animportant place in science educati@hépardson, Niyogi, Choi & Charusombat,
2011). Environmental education can be seen as the bridge between science education
and social responsibility and is considered as one of the most important factors for
preventingenvironmental problems (Wibeck, 2014). The underlying idea is that
students who know more about the environment have a positive attitude toward it
and are likely to behave in an environmentally responsible manner (Kuhlemeier, Van
Den Bergh & Lagerweij 199

In accordance with the reform movements around the world, science
education reforms in Turkey have supported the environmental conservation (MoNE,
2005, 2013). Accordingly, environmental education was integrated into previously
developed science currieu and supported by informal education. Some
environmental subjects, such as sustainable development, conservation behavior,
climate change, recycling, water pollution, deforestation, ozone layer depletion,
global warming, renewable and rognewable eneggsources, and biodiversity, are
included in the previously developed curricula in attempt to raise environmentally
informed individuals who will show prenvironmental behavior (MoNE, 2013).
Environmental education intends to improve environmentallyaliéecitizens who
have the essential skills and concerns to tackle challenges and to take pro
environmental behavior towards environmertduigerford & Peyton, 1976;
UNESCO, 1980; Roth, 1998JoNE, 2013).

To overcome the diverse effects of climate changejneonicators, policy
makers and researchers meet a numbers of challenges to improve public awareness

and stimulate pr@nvironmental behavior towards climate change (Lorenzoni, Cole

3



& Whitmarsh, 2007). Accordingly, several theories or models have beensppo

attempt to deter mine f acdanronsiental iéhdviore nci ng 1 n
Among them are the theory of reasoned action (TRA, Ajzen & Fishbein 1980), the

theory of planned behavior (TPB, Aj zen, 199
(NAM; Schwartz, 1977) the value belief norm theory (VBN; Stern, Dietz, Abel,
Guagnano & Kal of, 1999) and Hines, Hungerf o
responsible environmental behavior.

For example, Ajzen and Fishbeinds (1980)
tha t an individual 6s intention to perform (¢
immediate determinant of that action (Ajzen, 1985) and demonstrates how attitudes
towards an issue may be mediated into behavioral intentions and behavioral change
(Ajzen & Fishke i n 1973). The theory takes into ac
value systems about the potenti al behavior al
individual should or should not act in the potential behavior (Ajzen & Fishbein,

1977). The TRA holdshat personal beliefs about behavioral outcomes and personal

evaluations of behavior outcomes decide the personal attitudes to the behavior and

links attitudes and behavioral outcome by inserting the construct of intentions, and
intentions directly leadtb e havi or. Anot her influencing the
pl anned behavior (Ajzen, 1985; 1991) . It i s
to do a particular behavior is a fundamental factor in the TPB. There are three
conceptually independent predictoof behavioral intention known as the attitude

toward the behavior, subjective norm and perceived behavioral control (Ajzen,

1985). It is stated as a general rule that the more favorable the attitude and subjective

norm and the greater the perceived bh@&ral control, the stronger should be a
personbdbs intention to engage in a given be
assumes that perceived behavioral control, in company with behavioral intention, can

be utilized directly to predict behavioral achieveméijzen, 1991). Contrary to

TRA, TPB includes perceived behavioral contr
how hard it can be to realize the behavior (Ajzen, 1991).

Another theory, known as norm activation model (NAM), proposed by
Schwartz and catlagues (Schwartz, 1977; Schwartz & Howard, 1981) to explain the
relationship between moral norms and overt behavior-sBc@l behavior is
expected to follow from personal nor ms ( PN)

to perform or refrain fromspgat acti onsé (Schwartz & Howard

4



According to Schwartz (1977), PN are activated by four key situational variables.
First, problem awareness (PA), which i s
aware of the adverse consequences of nat@gtiosocially for others or for other

things one values. Schwartz (1977) labeled this variable as awareness of need.
Secondl vy, ascription of responsibility (
for the negative consequences of not actingsoea | | vy . Third, outco
(OE) deyned as the identiycation of actd.i
one values. Fourth, one should recognize own ability to provide relief. In the absence

of PA, AR, OE and own ability, individuals will not egirout action because they are

faced with moral norms and thus moral norms will not affect their behavior
(Schwartz, 1977). Moral norms mediates the effects of PA, AR, OE and own ability

on behavior (Van Liere & Dunlap, 1978).

As an extension of NAM, valueelieFnorm theory (Stern, 2000) was
proposed in attempt to explain how the conjunction of values, beliefs, personal
norms stimulates individuals to act in ggocial behavior. In contrast to NAM, VBN
theory links value theory, NAM theory and new enviremtal paradigm (NEP) with
behavior (Schwartz, 1992, 1994; Stern & Dietz, 1994). In this theory, environmental
concern is associated with egoistic and biospheric as well as-atinigdtic value
orientations. VBN theory links value theory, neattivation theory, and NEP
perspective through a causal chain of five variables leading to behavior: personal
values (especially altruistic values), NEP, AC and AR beliefs about general
conditions in the biophysical environment, and personal norms for pro
environmemal action (Stern, 1999). Personal moral norms are the main basis for
i ndividual s& g e n e-+rwifonmentat attios. Peysenaltnormmsnaret o p
influenced by values, NEP, AC and AR beli€¢&ern, 2000). VBN theory proposes
that AC and AR beliefare dependent to NEP and value orientati@ter(l, Dietz &
Kalof,1993) The di fferent value orientations
environmental problems and pemvironmental behavior towards environment
problems (De Groot & Steg, 2008).ating different value about environment issues
cause differently acting towards environrmedit er n and hi s-belebl| | eag!
norm theory advised that there are three value orientations in terms of egoistic,
individual who preserve the environmentchese of concerning for herself or
himself, biocentric, individual who protect the environment because of concerning

all living things and also sockalltruistic, person who protect the environment

5



because of concerning other people (Stern, 2000). Sherthording to theory
personal factors, such as personal values, NEP, AC, AR beliefs and moral norms
shape preenvironmental behaviors towards environment issues (Stern, 1999).

Hines, Hungerford and Tomera (1986) and Hungerford and Volk (1990),
have recommad that preenvironmental behavior is the current goal of
environmental education. Although large amount of information exists about
environmental behavior, it is not clear which variable or variables predict most
influentially in motivating individuals totake responsible environmental action
(Hines et al ., 1986/ 87) . The AHIines Model o f
(Hines et al ., 1986/ 87) along with the fMa,
Environmentally Responsi bl 1890)Baecloften citedr 6 ( Hun g €
as fundamental to understanding influences on citizenship behaviors during the
educational process. Hi nes, Hungerford and
knowledge of issues, knowledge of action strategies, locus of controlidestjt
ver bal commi t ment , and individual 6s sense o0
environmental responsible behavior.

Related literature mentioned that some types of beliefs about of
environmental issues may also determine whether individual aenmmonmentally
for example, Uncertainty beliefs about environmental issues (Whitmarsh, 2011) and
epistemic beliefs towards climate change (Braten, Gil, Stremsg -Nxata, 2009)
have been reported to have an influence on whether people engage inreawia
issues, including climate changBraten et al. (2009) found that epistemological
beliefs towards climate change significantly and positively influenced on knowledge
about climate change and interest to climate change. In other words, if indvidual
reported high level of knowledge and personal tendency to engage in climate change,
they also would be more likely to think that knowledge about climate change should
be tentative, complex, compared with multiple sources and personally constructed
(Braten et al., 2009).

To sum up, the | iterature review on the
environmental behavior demonstrated that it is necessary to evaluate existing
environmental attitudes, behavioral intentions, knowledge, uncertainty beliefs about
climate change and epistemic beliefs to comprehend the relationship between these

predictor variables and environmental behavior through environmental education.



The current study focus on two beliefs assumed to be associated with climate change;
uncertainty beliefs and epistemic beliefs towards climate change.

Briefly, the literature on understanding of climate change demonstrated
common awareness of the issue and a general concern, but limited behavioral
response to climate change (Sever, 200l WorldBank 6s Wor |l d Devel
Report, [WDR] 2010Kempton, 1997Poortinga et al., 2011; Kollmuss & Agyeman,
2002). In line with these findings, utilizing knowledge about climate change,
environmental attitudes (ecocentric & anthropocentric), epistemic betigésding
climate change and uncertainty beliefs about anthropocentric climate change, current
study proposed a conceptual model in attempt to uncover probable predictors of pre
service science prenvironmental behavior toward climate charfgee Figurel.l).

This model could be considered as a first attempt to illuminate the complex nature of
pro-environmental behavior toward climate change by extending prior collaborates.
The following structural model illustrated the assumed relationships among the
corstructs, based on the theoretical and empirical evidences gathered from the results
of the previous studies. According to the current model, it was proposed that pre
service science teachersdé knowledge abou
envirommental attitudes, epistemic beliefs regarding climate change, uncertainty
beliefs regarding climate change and-prvironmental behavior towards climate
change directly. In addition, knowledge about climate change would have indirect
effects on epistemibeliefs about climate change through environmental attitudes; on
uncertainty beliefs about climate change through environmental attitudes and
epistemic beliefs; on prenvironmental behavior through environmental attitudes,
epistemic beliefs and uncertainbeliefs. In particular, it was proposed that-pre
service science teachersd environment al
beliefs regarding climate change, uncertainty beliefs regarding climate change and
pro-environmental behavior towards irohte change directly. Environmental
attitudes also would have indirect effect on uncertainty beliefs about climate change
through epistemic beliefs and on govironmental behavior through epistemic
beliefs and uncertainty beliefs. Then, epistemic beheére expected to be linked to
uncertainty beliefs towards climate change andgmaronmental behavior directly.
Epistemic beliefs about climate change moreover would have indirect effect-on pro
environmental behavior through uncertainty beliefs. Initamfg uncertainty beliefs

regarding climate change would be liked to -privironmental behavior towards

7



climate change directlyThus, the current study illuminated to major predictors in

creating preenvironmental behavior model associated with climdtange issue

whil e investigating prospective science teac
about anthropogenic climate change and the complicated structure of their pro

environmental behaviors.
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Figure 1.1 Proposed Model fpro-environmental behavior regarding climate change and related variables.



1.1. Research Questions

In this study, we sought to investigate the following main research question:
(1) Howdothepreser vi ce science teachers conceptual
(2) Whatareprser vi ce science teachersd environme
and confidence in their knowledge about climate change, uncertainty beliefs
about climate change, epistemic belieégarding climate change and pro
environmental behavior?
(3) How environmentelated attributes (environmental attitudes, climate change
knowledge, epistemic beliefs regarding climate change and uncertainty
beliefs regarding climate change) influence-peevie s ci ence -t eacherso
environmental behaviors?
(4) What is the nature of direct and indirect relations among the underlying
di mensions of prospective science teacher
environmental attitudes, epistemic beliefs abounate change, uncertainty

beliefs about climate change, and-ervironmental behavior?

1. 2. Significance of the study

Motivation of ths researchwas coming from that climate change is, in any
cases, poses a dangerous risk to huimgings and their environmentowever,
climate change was a particularly complex and necessatd@disciplinary area of
science in which traditional scientific assumptions of certainty and prediction are
fundamentally challenged (Houghton, 2004). Mmer, climate change was not
simply a scientific issue; it is an essentially cultural, political, social and moral one.
The reasons, effects and solutions could not be isolated from public and human
economies, their personal values and lifestyi&sortinga & Pidgeon2003). Thus,
uncovering the esenitesacd ceenrctes 0t -emwfommentad 6 pro
behaviors regardinglimate changewill help not only science educatorsyt also
politicians andmunicipalities gain an overview of currenttaation, andin this
regard, itcould be considered as a good starting point to take steps for mitigating the
adverse effect of climate change by behaving an environmentally responsible
manner.

Science education could play a significant fialemprovingunderstanding of
the scientific process about environmental problems such as climate change

(Lorenzoniet al, 2007) Accordingly, it was necessary to support the need for
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educating younger generation about environmental isdugsrterm and deeply
rooted social change for sustainability could be improved progressively through
education forming community values and environmental citizenship (Dobson, 2003).
Consequently, prenvironmental behavior regarding climate changes one of the
important thresholdsf sustainable developmeaspeciallyin developing countries
where comprehensive studies about-@nwironmental behavior regarding climate
change have not been observ@BCC, 2007) Uncovering preservice science
teachersdé val ue Ideliefeabduactimate changecoud pgwde e r a
information about the existing situation, and also strengthen the efforts to promote
environmentally literateteachersin Turkey. Explanation of preenvironmental
behavior towards climate change for identifieapplationcan be considereds a

first step in the modeling prenvironmental behavior towards climate change of
people living inTurkey. In this aspectthe findings of present study could help
educators and poliemakers better communicate for climateacge.The results to

be obtained from the studreexpected to shed light on the theoretical and practical
work in the field Considering thénterdisciplinarynature ofclimate changeadapted
climate change survey could be applied to university students who study at different
branchesThe instrument used in the study alkmhthe examinatiorof a variety of
components of prenvironmental attributes towards climate change including
cimatechage knowl edge and onebés confidence
change, environmentahttitudes epistemic beliefs regarding climate change,
uncertainty beliefs regarding climate change and-egmmaronmental behavior
towards climate change.

As previousy mentioned, relatediterature on understanding of climate
change demonstrateshly common awareness of the issue and a general concern, but
limited behavioral response to climate change (Sever, 2008, 2010;Kempton,

1997; Poortinga et al., 2011; Katluss & Agyeman, 2002)The current study, also
aimed to fill this gap by clarifying factors influencing engagemeitimate change
For examplejf the changes in weathérends are any indicatioof climate change
therising of average temperatul over the worldwill keep on; therefore, people
will need to either adapib or mitigatethe impact ottlimate changeBoth behaviors
(adaptation or mitigation) would needs individuals to act in environmentally
responsible manner (Braun, 2012owever, there has been still lack of clear

understanding of whatontributescertain behaviors or how to influentehavior
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(Kollmuss & Agyeman, 2002)Knowledge beliefs and attitudes towards climate
change arereported ascrucial determinants of their penvironmental behavior
regarding climate chang®&Vhitmarsh, 2006p nd especi ally teachersbo
rejection of climate change clearly influences the treatment of climate change in their
instructional practicdLambert & Bleicher, 2013 The datacollectedfrom current
study would contribute to future discussion and decisimgking about climate
change by providing an insightintopgee r vi ce science teachersod u
response to the issue.

Moreover, for over a decadesesearcherhave studiedgenerally onthe
publicd anderstandin@f climate changeie.g. Etkin& Ho, 2007; Seacrest, Kuzelka
& Leonard 2000; Sterman% Sweeney 2002, 2007), attitudes to various action
strategies (e.g. Oh& lkeda 2005) and barriers to public engagement in dema
change (e.g. Lorenzoni, Nichols@ole & Whitmarsh 2007). Findings fromsuch
studies hee informed not onlyesearchrsin the area of environmentabucation
but also provide valuable information fa@tience communicationand climate
communication ampaignsorganized bystates agencies, NGOs and the European
Union (Wibeck, 2014)

Besides, dr over 30 yearsthe level of public awareness and knowledge of
the causes and effects of climateange havébeenimprovedin many countries,
same increase imép u b | i ¢ 6 sand lgebtdegtowards climate change have
not been observede.g. Whitmarsh, Seyfang O6 Nei | | Acco&lidgltb ) .
Kollmuss and Agyeman, (2002) proposetbdels of pro-environmentalbehavior
neitherwell explainthe specific type ofbehavior nor didhey clarify the temporal
aspect of mosaction. Kollmuss and Agyeman (2002) stated th& tmght be the
underlying reasormmf mind-behaviorgap. In line with this view, the current study
may provide a new perspective regardingmind-behavior gap.

The value of this research would be in offering practical support for trainer of
science teachers and polinyakers in education area tmderstandhe attitudes
beliefs and knowledge of science teachers in the issue of climate chanteiand
develop applicable mitigation policiesas well aseducation programs including

sustainable development
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1. 3. Definition of Important Terms
Climate changen A r egi onal change in temperatur e
science indicates a linketween climate change over the last century and human

activity, specifically the burning of f o:

Pro-environmental behaviort t means il n order to comb a
climate change prenvironmental behavior mimizes negative humataused

i mpacts on the environmento (Stern 2006,

Ecocentrc Attitudes Ecocentric individuals value nature for its own sake and
therefore, judge that nature deserves protection because of its intrinsic value
(Thompson & Barto, 1994).

Anthropocentic Attitudes The person having anthropocentrism (seal&iuistic)
environmental attitudes protect environment because of thetéomgconsequences

it may have on other people (Schultz & Zelezny, 1999).

Environmental attitudeAttitude refers to set of values and feelings of concern for
the environment and motivation for actively participating in environment
improvement and protection (UNESCO, 1977).

Knowledge about climate changéf was composed of information about state,

causs and consequences of climate change (Sundblad, Biel & Géarling, 2009).

Confidence in knowledge about climate chantjeis the accuracy of our beliefs

about own knowledge about climate change (Sundblad, Biel & Garling, 2009).

Epistemic beliefThe understading about the nature of knowledge and knowing but

not views about the nature of learning (Schommer & Easter, 2006).

Epistemic belief regarding climate changBeliefs concerning knowledge and

knowing about climate change (Braten et al, 2009).

Uncertainy beliefs about climate change 1 t i's scepticism in
towards climate change is seen as an important barrier to individual engagement
(Corner, Whitmarsh & Xenias, 2012). It depends on approach to questioning truth

claims and interrogatg evidences (Whitmarsh, 2011).
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CHAPTER 2

LITERATURE REVIEW

This chapter foregrounds to the issue of climate change and climate change
education by giving special emphasis on uncertainty about anthropogenic climate
change, epistemic beliefs regardimjjmate change, knowledge about climate
change, environmental values predictors of-gm@ironmental behavior toward
climate change as well as research attached to theoretical background- of pro
environmental behavior. In the following sections, | review ttsults and findings
of the former studies to look into larger psychological and sociological literatures to
illuminate how preenvironmental behaviors towards climate change of prospective
science teachers can be explained by predictors of relatedidrefdese findings
generate a base for the research defined in following chapters.

2.1 Pro-Environmental Behavior

Fosteringpro-environmental behavior has been an objeativenvironmental
education (EE) from its starting, when in 1977 at Tbiliee Intergovernmental
Conference on Environmental Education pronounced that in addition toits other
objectives, environmental education oughencouragé new patterns of
people, social groups and public as a whole towards the environmgive society
and people with a chance to be actively engage in all lemelgorking toward
determination of environment al i ssueso
get to be progressively complex and more comprehensively focused, the behavioral
componeh of environmental education gets to be progressively remarkable
(Hungerford & Volk, 1990). In the meantime, on the other hand, the charge to make
new patterns of behavior and to empower public engagement poses quite a challenge
(Kollmuss & Agyeman, 2002)Actually, generally, despite the fact that behavior
change, critical thinking, problem solving and public engagement are frequently not
emphasized; rather, focus has largely been on investigation of environmental
problems, knowledge gain, ecological edigra and awareness building (Sia et al.,

1985/86). It would be misleading, on the other hand, to recommend that this means

14

beha

( UNE ¢



environmentally responsible behavior has had little attention in the-savign years
since Thilisi. In reality, a rich and varieslume of investigation exists with respect
to the nature of prenvironmental behavior and indeed, our perception of pro
environmental behavior has developed through the years to become progressively
more complex.

Moreover, in 1990, Congress passed théiddal Environmental Education
Act (NEEA) gave the responsibility of national leadership to increase environmental
literacy to the United States Environmental Protection Agency (EPA). The aim of
EPA was to fAndevelop and s u mpgansultatiopand gr a ms
coordination with other Federal agencies, to improve understanding of the natural
and built environment, and the relationships between humans and their environment,
including the gl obal a s p ecitetd ¢ Podief, 20d vi r on
p.24). Consistently, national educator training program supported these goals of EPA
by giving importance to educate public. A national educator training program
supporting education professional, development of National EE standards for
materals, students, teachers and +iormal programs, development of standards for
accrediting college and university teacher preparation programs, education projects
to meet the needs and desires of environmental educators for information and
resources on evadtion and first EE research project to provide baseline literacy data
for middle school students in the US was initiated. However, in 2008, the National
Council for Science and the Environment (NCSE) recorded mostly common
difficulties nationallyandglodb | | 'y t o reali ze EPA goal s: i
catastrophe, ensuring safe supplies of food and water, transforming our energy
supply and reducing demand, managing ecosystems to minimize irreversible losses
of biodiversity and protecting humanhedt . 6 ( NCSE, 2008) . I n a
ATo meet these challenges requires an ed
work force prepared for the rapidly changing world of the 21st century and education
must be a critical element of a national gy for environmental protection, a
sustainable economy and a secure future.

In 2009, the 110th Congress accepted NEEA brought renewed focus to
environmental protection topics, especially global warming and climate change.
Maybe, thisreneved issudn environmental protection workings is a chance for the
Environmental education area to support the essential instruments to educate the

public and get them engaged in the climate change issue. Maybe, it also provide a
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chance to present regulatiothat will educate all levels of public about
environmental, personal responsibility and actions for environmental protection and
conservation in a holistic and systemic way(cited in Potter, 2010).

Research on the pfnvironmental behavior in literaturdocumented
different models and theories. Numerous models were proposed up to now. First
model based on a linear progression of environmental knowledge leading to
environmental awareness and concern (environmental attitudes), which in turn was
thought to éad to preenvironmental behavioiMarcinkowski, 2001; Culen, 2001;
Hungerford & Volk, 1990)n other words, this model proposed that increasing in
knowledge would directly cause to increase of environmental attitudes, which would

also influence on environental behavior.

. . Pro-
Environmental Environmental .
. environmental
knowledge attitude .
behavior

Figure 2.1 Early models of penvironmental behavior (adapted from Hungerford
and Volk 1990, p. 258)

Ramsey and Rickson (1977) investigated positive correlation between
knowledge and environmental attitudes with a sample of 482 higlolsshkniors.
According to KAZB model formed in the study, improved knowledge leads to
favorable attitudes in turn lead to peavironmental behavior to support better
environmental conditions. Culgi2001) discussed that if-lK-B model is true for
human behavior, increasing of environmental knowledge and awareness in last 30
year time period result in a rising in environmental behavior in society. Zimmerman
(1996) and Ballantyne (1996) also discus$leat how environmental knowledge
leads to environmental behavior needs to be described and proven-A-Eeriodel
was seen as starting point of exploratory research on responsible environmental
behavior.

Although there were numerous researches studiestsh variables linked to
responsible environmental behavior in addition to knowledge and attitude variables
(Kollmus & Agyeman, 2002), also gain acceptance behavioral models of
environmental education were proposed by Hines et al. (1986/87) and Hungerford

and Volk (1990). This model identified factors of responsible environmental
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behavior as: locus of control, personal responsibility, action skills, knowledge of
action strategies and issues, and intention to act (Figure 2.2).

Specifically, in 1986, Hinedlungerford and Tomera published their Model
of Responsi ble Environment al Behavior
theory of planned behavior (Hines et al., 1I988). In their metaanalysis of 128 pro
environmental behavior researches, they founé following predictors of

responsible pr@nvironmental behavior:

i.  Knowledge of issues: In the light of the meiaalysis research of Hines,
Hungerford and Tomera (1987), individuals, having knowledge of environment
or aspect of environmental issue, wereengkely to engage in responsible pro
environmental behaviors than individuals not having this knowledge.

ii.  Knowledge of action strategies: When individuals know how they act to lower
effect of their action on environment, they can show respongiote
environmental behavior.

iii. Locus of control: This represents an
she has the ability to bring about change through his or her own behavior.
People with a strong internal locus of control believe that their acteonbring
about change. People with an external locus of control, on the other hand, feel
that their actions are insignificant, and feel that change can only be brought
about by powerful others.

iv.  Attitudes: The results of metmnalysis revealed the existenaea relationship
between attitude and behavior, in that those individuals with more positive
attitudes were more likely to have reported engaging in responsible
environmental behaviors than were individuals with less positive attitudes but
the relationsip between attitudes and actions proved to be weak. Also, the
research indicated that both of attitudes toward ecology and the environment as
a whole and attitudes toward taking environmental action were related to
behavior in an environmental context. Téfere, those individuals who state an
intention to show some action related to the environment were more likely to
have reported attaching pemvironmental behaviors than were individuals who
had stated no such intentions.

v. Verbal commitment: Individualsvho show sign of willingness to take action

toward environment were likely to engage in-provironmental behavior.
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vi. Individual sense of responsibility: Individuals who felt some degree of personal

responsibility toward the environment were more likelyhtve engaged in

responsible pr@nvironmental behaviors than were individuals who held no

such feelings of responsibility(nes et al, 1986/87, pzp).

Al t hough

t he

framewor k

i s mor e

sophistic

(1980), the described elemenks insufficiently explain prenvironmental behavior

(Kollmuss & Agyeman, 2002). There were also more factors affecting pro

environmentabehavior, called situational factors by Hines et al. (1889 These

6si

to choose different actions (Kollmuss & Agyeman, 2002)

tuat.i

onal

Action skills

Knowledge of
action strategies

I

Situational
factors

A

f act ormspsociainpressuras.eandeopporturatiesi C

Intention to act

Figure 2.2.Models of predictor of environmental behavior (Heted,, 1986, p. 7).

The value belief norm theory VBN is also reported as satisfactorily

Knowledge of
Attitudes issues
Locus of Personality
control factors
Personal
responsibility

Responsible

.| environmental

L .
behavior

explairing the preenvironmental behavioStern et al. 1999; Stern, 200Dhe VBN

theory

S

primarily

The theory connects value theory,

Environmental ParadigrfNEP) perspective through a causal chain of five variables

leading to behavior personal

nofactivation theory,

characteri

zed

values (especially altruistic values),

by

and the New

New

const

Schwart

Environmental Paradigm (NEP), awareness of adverse consequences(AC) and

ascription of responsibility to self (ARDeliefs aboutgeneral conditions in the

biophysical environment, and personal norms poo-environmental action (see

Figure 2.3).The causal chain moves from relativsigble, centralelements of
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personality and belief structute morefocused beliefsabout humarenvironment

relations (NEP), their consequences, andithed i vi dual 0 $or takiegs pons i
corrective action. This theory postulates that each variablhanchaindirectly

affects the nextand mayalso directly affect variables farthelown the chan.

Personal norms to take pemvironmental action are activatdgy beliefs that
environmental conditions threaten things the individual values (AC) and that the
individual can act to reduce the threat (AR). Such norms craatgeneral
predisposition thainfluences all kinds of behavior taken with gFovironmental

intent. In addition, behaviespecific personal norms amdher sociabsychological

factors (e.g., perceived personal costs and benefitaction beliefs about the

efficacy of particular agbns) may affect particulgsro-environmental behaviors.

Proenvironmental
Values Beliels Personal Norms Behaviors

Biospheric ————— Ecological Adverse Perceived Sense of /,v Activism
worldview — consequences — ability to — obligationto
Altruistic (NEP) for valued reduce take proenvi-—" Non-activist
/ objects (AC) threat (AR) ronmental public-sphere
actions \ behaviors

Private-sphere
behaviors

Egoisticb

Behaviors in
Organizations

Figure 2.3. Theory of value belief norm (Stern, 2000, p. 84)

Researchers (Boldero, 1995; De Groot &Steg, 2007; Oreg&-&atro,
2006; Schultz et al., 2004; Thogersén Olander, 2006) have shown than
i ndividual 0s val ues, beliefs, and perc
expectations account for variance in a range of knowledge and behaviors regarding
the environment. Slimak and Dietz (2006) proposed that the -baliefnorm
(VBN) theory foaises on characteristics of individuals, and therefore can explain
variance in risk perceptions across individuals. Although VBN theory did not attempt
to account for the various characteristics of individuals and their behavior, it has not
been widely vatlated and has not been incorporated into a larger theoretical
network.

Another theory, the Theory of Reasoned Action (TRA; Aj&erFishbein
1980), depends on the hypothesis that a person usually acts in a responsible behavior
if person take into account isking information and consider the effect of their
actions (Ajzen& Madden, 1986).The theory postulates that immediate determinant
of any behavior is the intention to perform the behavior in situation (Ajzen, 1985).
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The stronger individuals have intentido act in sensible behavior, the more
individuals are hoped to try, and therefore the higher probability that behavior will be
acted (Ajzen& Madden, 1986). The TRA demonstrates how attitudes towards a
topic may be mediated into behavioral intentions balavioral change (Madden,
Ellen & Ajzen, 1992). The TRA attach i mport
systems about the possible behavioral change, and also the beliefs about how other
people might consider the possible behavior (Ajzen, 1985). The TRi&ates two
conceptually independent predictors of intention. One of them is an attitude toward
the behavior means to how an individual evaluate the behavior positively or
negatively. The second predictor of intention is subjective norm, a social factor,
means to theperceived sociapressure to realize or not to realize the behavior
(Ajzen, 1985). Relative importance of attitude towards the behavior and subjective
norm are considered collectively to decide behavioral intention (Madden, Ellen &
Ajzen, 1992.

ATTITUDE
TOWARD THE

\
BEHAVIOR |

INTENTION BEHAVIOR

Figure 2. 4. The Theory of Reasoned Action (adapted from A§zbtadden, 1986,
p. 454)

Ajzen (1985) expanded on the TRA with the Theory of Planned Behavior
(TPB). Ajzenidentified that determinants such as external barriers like opportunities
and time, or personal constrains such as a lack of willingness, may inhibit the
relationship between intention and behavior (Ajzen, 2002). All of these factors are
named as the pesived behavioral control (PBC). The TPB therefore accepts that

individuals behave with respect to both their intentions and perceptions of control
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over a behavior (Ajzen, 1985). Potter (1996) defines that within the TPB, a personal
decision about whetheepple can realize a specific behavior takes priority over any
intention they may need to perform that behavior. He also described that the impacts
between attitudes, subjective norms and perceived behavioral control can work in
either direction (see Figu&4.).

Theory of Planned Behavior considered that behavioral intention is the
primary antecedent of behavior which demonstrates how difficult individuals are
voluntary to realize the behavior (Ajzen, 1985).According to the TPB, three
determinants influerecbehavioral intentionlhe firstdeterminant is attitudes toward
the behavior, which present the overall assessment of realizing the behavior by the
person (Madden, Eller & Ajzen, 1992). Attitudes are relied on expected beliefs about
the likelihood that bhavior will cause specific outcomes, and on assessments of the
attractiveness of those outcomes (Ajzen&Fishbein, 1980). The second factor,
subjective norms, infers to perceived social pressure to participate in the behavior.
Subjective norms are depended comprehensions of expectations of relevant
reference social groups regarding the behavior and the motivation to obey with the
reference social groups (Armitage & Conner, 200d)e third factor, perceived
behavioral control (PBC), infers to amdividud 0 s &sdol howehiard it can be to
realize the behavior (Ajzen, 1991).

Attitude
towands the
.-"" behaviour

[

Subjeciive Intantion to
rOrm act

! -""—.
T -

- f
Percaived -
behavioural -

confrol -

| | Behaviour

Figure 2. 5. Theory of planned behavior (adapted from Agz&ftadden, 1986, p.
458)

Ultimately, while these models could adequately describe the correlates to
pro-environmental behavior, they could not consistently predict when individuals

would engage in prenvironmental behaviors verses when they would not, making it
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difficult for environmental educators and other conservation professionals to know in
what area to focus their attention in attempts to affect change. While the above
models and conceptual frameworks include the primary correlates associated with
pro-environmental behaviothey are not all inclusive. Research has been conducted
around many other variables in order to better explairepxronmental behaviors.
These factors include, but are not limited to, group, individual and issue locus of
control, perceived willingnesso commit, attitude towards various targets and
behaviors, personal responsibility, number of memberships, number of years spent at
residence, political viewpoint and affiliation, age, income and other demographics,
environmental sensitivity, active carirand altruism, neighboring and community
involvement, and various communication topics (Hines et al., 1986/87; Hungerford
& Volk 1990; Sia et al., 1985/86; Stern et al., 1993). The consequence of the
inconsistency in correlation and predictions has besangeof skepticismamong
researchers about the causal processes through which any given variable influences
pro-environmental behavior (Bamberg, 200&83tually, whenwe look at the theories
and models explaining prenvironmental behavior, there is nmgle and general
model or theory that explaining pemvironmental behavior. Despite the fact that
environmental education studies has supplied us with a collection of potentially
useful predictors of prenvironmental behavior, researchers cannot maksetsus
about predictors and have little explanation of why some predictors are successful
and others are not to predict provironmental behavior (De Groot8teg, 2007).
Influenced by previoug mentioned mode]ghis studyproposed a conceptual
model involving knowledge about climate change, epistemic beliefs towards climate
change, uncertainty beliefs about the reality of anthropogenic climate change,
environmental values, prenvironmental behavior. In the following pagtudies
clearly focused on climate change issue among different cultures and sample groups
were summarized to better grasp the concept of climate change, behaviors towards

climate change and what factors affecting on behavior towards climate change.
2.2. Research on Climate Change

There has been growing interest about climate change issue among
environmental researchers. Such studies fold in four categories res@@ chers
focus onunderstanding oftudents, otheresearchergocus on understandingf

undergraduatesand public about climate change and other groupesg&archers
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investigated on understanding of {s@rvice and ifservice teachers about climate
change.

Studying with 51 secondary students Shepardson, Niyogi, Choi &
Charusombat (20)1lidentified their conceptionsof global warming and climate
changefrom three different schools in tididwest, USA by collecting qualitative
data. To collect data from sample, the global warming and climate change

assessment instrument which consisted of fivastefour operended items and one

drawande x pl ain i tem was wused. Despite scori
written prompts was used to elicit stude
to investigate the st udigsihaetveéncausecramdeffe¢cti on s
of climate change and gl obal war mi ng. L a

how natural process and human activities influence on carbon dioxide level in
atmosphere. It was reported that students had different sopinistioh conceptions
about global warming and climate change. Their conception about effects of global
warming and climate change on humans was that global warming and climate change
woul dnodt have a major ef fect on mseopl e
attributed the increasing of carbon dioxide to vehicles and factories and believed that
global warming caused by increasing of carbon dioxide would cause human deaths
as a result of heat, floods and drought. Lastly, while they believed that peop& shou
drive less, reduce the pollution and number of factories emitting carbon gases, they
did not relate their daily life and future activities with climate change and global
warming. Consequently, it was suggested that teaching global warming and climate
change and integrating of them in curriculum was significant to increasing of
studentsé understanding the influence of
of people on climate.

Liarakou, Athanasiadiend Gavrilakis (2011) investigate626 secondary
sc hool sbeliafsl about tisedgreenhouse effect and climate change by using a
closed form gquestionnaire consisting of statements regarding the causes, impacts and
solutions for global environmental issues. The results of the study revealed that
elevenh students had better information level about climate change than eighth
graders. Students had misconceptions about eftset relationship between
greenhouse effect and ozone layer depletion. Although students had fairly informed
about effects of climat change, they did not have clear ideas about solutions and

some causes of climate <change. Mor eover
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change stemmed from generally television. It was found that students did not suggest
the renewable sources as solutiowards climate change despite wind and solar
energy potential of their island. Finally, engagement in Environmental Education
programs positively influenced on their ideas about climate change.

Studying with 379 Spanish secondary school students, Pudtdande
Pardoand Garcia (2011)identified their ideas about causes and consequences of
climate change. A questionnaire was used to collect information about causes and
consequences of climate change, sources of information, responsibility of students
towards climate change and solutions to the climate change. The findings of the
study indicated that students related misuse of factories and vehicles with climate
change problem but they did not relate household energy use with climate change
problem obviosly. As previously detected, students confused the hole in the ozone
layer with environmental problems. When they described the climate change, they
used melting poles, higher average temperature and natural disasters consequences of
climate change. It cddi be implied from this study that contribution of unconscious
usage of electricity in household to climate change, secimomic and health
consequences would be emphasized in curriculum because of less attention of the
students about these issues.

More recently, Kim, Jeong and Hwang (2012) conducted a study to
investigate the predictors of pemvironmental behavior of 189 American
undergraduate students and 144 Korean studBats ed on Fi shbein and
(1972) TPB scale they also measureggkerceivedseverity perceived susceptibility,
andselfe f f i cacy. Al so, p der, &nd theirppaliicalsd@ologyg e a n d
were obtained.Political ideology and gender wereportedsignificant predictorof
pro-environmental behaviord.iberal participantsvere more likely to show positive
attitudes towards global climate change than conservative participants. Also, women
and more liberal participants were more likely to be tended engage in pro
environmental behaviors for American participants. However, Kuorean
participants, gender and political ideology were not signifidantpredict pre
environmental behavior

In a similar context, Braten and his colleagues was interested in epistemic
beliefs of undergraduate students regarding climate change (Bséten et al.,

2009) They explored and compared the dimensionality of personal epistemology

with respect to climate change across the contexts of Norwegian and Spanish
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students and examined relationships between-ggecific epistemic beliefs and the
varidbles of gender, topic knowledge, and topic interest in the two contexts with a
sample of 225 Norwegian and 217 Spanish undergraduates enrolled in psychology or
education courses. A multiptshoice test including 17 items was developed to
measure prior knolwdge about the topic of climate change; a scale composed of 12
Items was developed to evaluate the part
change topic and engagement in behavior concerning climate changeSpepitic

Epistemic Beliefs Questimaire (TSEBQ) composed of 49 items was designed to
eval uate participantsd personal epi st emo
were more interested in climate change and owned more sophisticated beliefs
concerning certainty, justification and soe dimension of epistemic beliefs. This
indicated that interested participants with climate change saw main source of
knowledge about climate change as experts, knowledge claims about climate change
should be assessed through critical reasoning and cechiigr using of multiple
knowledge sources and composed of only one correct answer. However, participants
were more knowledgeable about climate change owned low level of beliefs
concerning certainty and source dimension of epistemic beliefs. More knowiézigea
participants viewed them as main source of knowledge and believed that knowledge
about climate change is conditional and tentative. Another epistemic beliefs research
came from Strgmsg, Braten and B(2010) who investigated whether epistemic
beliefsaf f ect studentsod evaluation of docume
of 126 undergraduate students at a large university in southeast Norway. To evaluate
participantsdé topic knowl ectaceteshdoroposed c | i m
of 17 itens was developed. In addition, Togpecific Epistemic Belief
Questionnaire (TSEBQ); Brata al., 2009 composed of 24 items was used to assess
studentsdé personal epi stemol ogy about cl
different aspects of climatehange were used in the study. It was reported that
epistemic beliefs about knowledge of climate change statistically significant
negatively predicted studentsd judgments
that knowledge assertions should beaesly assessed logically and by using rules

rated in science texts. Moreover, participants used the criteria of their own opinion,
author and content for judging trustworthiness and saw personal judgments and
interpretations to be main sources of knowkdfout climate change to trust the two

texts less than students relying more on external authority. Participanta had
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tendency to see knowledge about climate change as theoretical and complex and this
framework caused scepticism towards climate changmgrparticipants. It could be
inferred that epistemic beliefs towards climate change improved scepticism beliefs
about climate change among students.

Corner, Whitmarsh and Xenias (2012) investigatadergraduates studedts
(N=173 uncertainty, scepticisnand attitudes towards climate change before and
after reading two newspaper editorials that made opposing claims about the reality
and seriousness of climate change (designed to generate uncertainty). Participants
were randomly assigned to one of two expental conditions (88 in the scientific
uncertainty condition, 85 in the political/moral uncertainty condition). New
Ecological Paradigm (NEP; Dunlap et al. 2000) scale composed of 15 items was
used in order to evaluate the environmental attitude towalidsate change.
Uncertainty Belief Scale (Whitmarsh, 2011) composed of 17 items was used to
assess the scepticism towards climate change. Also, basic demographic questions
were used to collect information about age, gender, political affiliation (if amy)

membership of any environmental organizations from participants. It was reported

that O0Scepticismd in public attitudes towar ¢

barrier to public engagement. Also, in both groups, attitudes towards climate change
became significantly more sceptical after reading the editorials. Although only NEP
score was a significant predictor of skepticism, political affiliation, membership of
environmental organization, age and gender were-significant predictors of
climatechange scepticism.

Surveying1218 AmericansBo r d , O6Connor and Fisher
whether actual knowledge about global climate change independently predicts global
climate change beliefs and behavioral intentions. It was concluded that knowing
abou causes of climate change is the most effective predictor of intention to take
voluntary actions and political actions towards climate chambey also reported
that general environmental beliefs and perception towards climate change help to
explain behwioral intentions. General environmental concern or concern for the
negative impacts of climate change was not sufficient to motivate people to advocate
programs organized to mitigate climate change. Therefore, real knowledge about
climate change was neaten order to convert public concern and awareness about

climate change to public prenvironmental actions towards climate change. In
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addition, knowledge about causes of climate change had an effect on beliefs that
climate change occurs.

Another survey sidy about the effects of climate change knowledge sources
on beliefs, knowledge and misconceptions regarding climate change was conducted
by Stamm, Clark and Eblacas (20@@the US N=512) They found that public was
aware in general meaning of climatleange but possessed limited understanding of
its causes, effects and possible solutioriResearchers reported common
misconceptions and uncertainties are sourced by mass media and interpersonal
communications. Although mass media and interpersonal coratioms about
climate change caused the some popular and general misconceptions and
misunderstand about climate change issue, these source of knowledge about climate
change improved the spread of knowledge and awareness about climate change
among people.

In their study, Nilsson, Borgstede and Biel (2004) investigated how values,
organizational goals and norms affect willingness to admit climate change policy
measures within organizations. The sample of study was consisting of 356 decision
maker from publicand private sectors in urban area of Sweden. To measure the
environmental value orientation, Schwartz Value survey (1992) was used. Moreover,
four items was used to determine organizational norms and normative beliefs. Also,
22 items measuring willingne$s admit strategies to reduce negative climate change
effects were used. The results demonstrated that environmental values were
significant agents of willingness to admit climate change policy measures among
decision makers in public sector but not prévagctor.

Lorenzoni, NicholsorCole and Whitmarsh (200&xploredbarriers affecting
engagementlimate change among the UK public with 589 people via postal survey
and 24 people via serstructured interviews. They founithat common barriers
emergd at individual and social levels. Results of their study indicated that lack of
knowledge, uncertainty and skepticism about climate change, distrust in information
sources, social norms and expectations, lack of political action and lackaof byti
busiress and industry playedvital role in engaging with climate change. Moreover,
it was reported that lack of knowledge about climate change and distrust to
information sources about climate change migbntribute to sense of uncertainty
about climate chage. Although individuals saw climate change as caused by human

induced factors, they felt that individual behaviors have little influence on whole
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climate change factors. They concluded that effective climate change nreemdge
neededong term perspectivand systematic changes to engage with actions towards
climate change. Therefore, it was implied that science education (formal and
professional)was needed in order to create individuals having values, knowledge
about climate change and being environmecitédenship. It was found that despite
get as resources of primary sources as
and greenhouse effect, public was confused about climate change and greenhouse
effect. It was claimed that not only political effeon sources of knowledge about
climate change also uncertainties in scientific reports and explanations resulted in
ambivalent beliefs about climate change. Moreover, climate change issue was a
complex phenomenon with common effects on society; therafonas convenient
to cause uncertainty beliefs about climate change among individuals.

To evaluate degree of exposure to climate change information and policy
support for climate change, Dietz, Dan and Shwom (2007) conducted a study with

316 Michigan andVirginia residents Climate change policy preferences developed

S

by O6Connor and coll eagues (1999, 2002) ,

support for the environment and environmental policies. Fifteen items from
Schwartz~os (199 2i9ed to askessethe doaraniajer value clesters.
Five-item subset of the widelysed New Ecological Paradigseale(NEP) (Dunlap

& Van Liere, 1978) that measures environmental beliefs about the Earth and human
environment relationships was included in thevey. To assess degree of exposure

to climate change information, respondents were asked whether they had obtained
climate change information in the prior year from seven sources: newspaper articles,
magazine articles, books, television shows, movies, rnate websites, and

di scussions with family or friends. Si

c

wa !

sur

coll eaguesd (1999) were designed to measur e

consequences of climate change to individuals and other species. Five itens we
constituted to assess normative beliefs about climate change. The results of the study
demonstrated that although participants supported the sustainable energy strategies
instead of fossil fuels, participants were not willingness to pay a gas tax.WVitho
economic burden, participants supported all other mitigation policies. It was reported
that personal values, future orientation and political affiliation were strong predictors
of policy support. In addition, liberal participants were more likely to atestrated

greater environmental trust, NEP, future orientation, altruism, and less traditional
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values. Also, women were more likely to possess ascription of consequences,
environmental trust, altruism, traditionalism and legsism. Result®f this study
showed that public uses newspaper articles, magazine articles, belekssion
shows movies, internet websites, and discussions with familyfriends as the
source of knowledge about climate change. It is reported that source of knowledge
about climatechange moderately correlated with participants seeing themselves as
informed about climate change. Another study about source of climate change
knowledge was conducted in the USA by Wilson (2000) to determine which sources
used as information sources abolimate change. It was reported that television has
been used as the primary source of knowledge about climate change for the public.
Although journalists used newspaper as primary source, sacetyinterviewsvith
scientist and scientific journals ascond and third sources of knowledge.

Sunblad, Biel and Garling (2008) studied on knowledge @nrdidence in
knowledge about climate change among 107 experts, 119 journalists, 279 politicians,
and 1466 laypersons in Sweden by measuring participants knowledge and confidence
in own knowledge about climate change with a bipolar questionnaire including 22
true and 2 false statements and confidence level for each statement. They reported
t hat l ow | evel of knowl edge and <confi de
change might have important effect on their actions towards climate change. Results
of the study revealetthat individualshaving low level of knowledge and confidence
in knowledge about climate change need to improve their knowledge to demonstrate
pro-environmental attitudes and beliefs towards climate change. Also, it was
concluded that beliefs about consences of climate change are significant predictor
of policy attitudes. Pr@nvironmental behavior was predicted by concern about
consequences of climate change and negative consequences for human beings.
Therefore, knowledge about consequences of clintedage was expected to have
positive influence on intentions on change behavior. Moreover, if individuals had
low level of confidence in their knowledge about climate change and high level of
concern about climate change, they would participate in imprdigig knowledge
about climate change. In summary, this process might be concluded that both
knowledge and confidence in knowledge about climate change will increase. As a
result, individuals demonstrated more -qamvironmental behavior. Moreover,
Sundblag Biel and Garling (2008) concluded that common misconceptions in

knowledge about climate change and uncertainty in society stemmed from source of
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knowledge about climate change such as mass media and scientists. Journalists
disagreed and confused knowledgbout climate change because of scientific
discussions about climate change and lacking of consensus about the reality of
humaninduced climate change. Also, they reported that journalists improved the
sense of uncertainty with their information in stgie

Adger, Dessai Goulden,-Hulme, Lorenzoni, Nelson, Naess, Wulfreford
(2009) examined social limits to adaptation to climate change in terms of diverse
values, uncertainty around future foresight of risk, social and personal factors and
knowledge abot climate change. Decision makers holding values towards climate
change were seen as important limits to adaptation to climate change if social goals
and values for adaptation are diverse from small scale to large scales. Another
critical proposition wasincertainty about climate change. Uncertainty about climate
change was associated with nature of scientific knowledge of future climate change
and status of scientific predictors. Also, diverse cultures and organizational cultures
evaluated climate changgsue in different ways. These differences among scientific
knowledge claims and status of scientific predictors caused diversity in values and
made a problematic situation on adaptation
communi ti es 0 k neneelaleodtgerenactintate enange shaped their
understanding of future climate change and changed uncertainty beliefs towards
climate change. It was asserted that values, cultural and societal norms, uncertainty
beliefs, preferences, perceptions of @#ffcacy, perceptions of risk, knowledge,
experience, and habitual behavior were perceived to be determinants of behaviors
towards climate change. Also, it was suggested thatepvoonmental, ecocentric
and altruistic orientations can give rise to actiomaiad long term sustainability.

Chen (2012) studied on effect of knowledge about climate change on
C 0 n s u meandrdnmemtal dehavior in Taiwan with 757 participants and data
was collected by using stratified sampling in Taiwan. It was reported frostutlg
t hat t her e i s no significant di fference or
environmental behavior according to their knowledge level about climate change.
However, there was a significant difference
personanorms, awareness of consequences, and ascription of responsibility to self
and biospheric values according to their knowledge level about climate change.
Knowledge of the causes of climate change was a powerful predictor of behavioral

intentions to actig a more preenvironmental manner to combat climate change,
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i ndependentl y of beliefs abdé&uwishertl®¥). conse
For education policy makers, it was also important to know whether or not
knowledgeof climatechange will lead to q-environmental behavior.

Masud Akhtar, Afroz, Al-Amin and Kari (2013) investigated whether
knowledge, awareness and risk perception of climate change have a significant effect
on attitudes and prenvironmental behavior towards climate change for 4€ple
in Malaysia. They reported a model explaining the-gmaironmental behavior with
knowledge, attitudes, awareness and risk perception about climate change. Results of
the study revealed that awareness, knowledge and risk perception about climate
charge positively influence on the formation of favorable attitudes towards action for
climate change. Also, results showed that there is mediated relationship through
attitudes between awareness, knowledge, risk perception arenyronmental
behavior. Accading to results of this study, people were more likely to show pro
environmental behaviors only if they had sufficient knowledge about adverse
impacts of climate change.

Islam, Barnes and Toma (2013) investigated which determinants influence on
climate tange scepticism among 533 specialist dairy farmers in Scotland. A
constructed questionnaire was used to de
demographic characteristics, personal experiences, contact with information and
communication sources, @rpersonal values. It was reported that scepticism was
significantly and negatively affected by
education, and experience with disease and pest infestations and also positively
affected by f ar m@atussand eaopa@anjc vatueso Thesa iresults
demonstrated that richer people might disprove climate change have uncertainty
beliefs about reality of anthropocentric climate change because of their luxury
lifestyle based on high energy consumptions. Alsoprmed and experienced
farmers about climate change had tendency to admit the reality anthropocentric
climate change.

McCright (2010)investigated effecof gender on climate change knowledge
and concern in the American public by using 8 years of Galatp dn climate
change knowledge and concern in the US general public. It was reported that women
possess greater scientific knowledge about climate change than do men despite
expectations from scientific literacy research. The results of the study inttbate

men see as more knowledgeable about climate change issue. However, women
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expressed more scientifically certain knowledge about climate change than men.
Also, it was inferred that women underestimated their knowledge about climate
change more than dmen and women had less setinfidence on their knowledge
about climate change than men. Moreover, women expressed slightly greater concern
about climate change than do men.

Bradbury (2012) conducted a study investigating the political ideology affect
willingness to change behavior to improve the environment with a sample composed
of 1002 United States residents. The findings of this study demonstrated that political
ideology was not a significant determinant of how willing participants were to
modify someof the things they do to assist improve the environment. Also, it was
reported that the more participants thought something can be done to mitigate global
climate change; the more willingness participants were more likely to be to change
more behavior toards climate change.

Whitmarsh conducted a series of study related to climate change issue. One of
these studiesWhitmarsh (2005) conducted a study with a population of 1040
participants in UK and examined which factors influence on sceptiigmtreality
of humaninduced climate change. One of these agents affecting on scepticism
beliefs about climate change issue was source of knowledge. It was reported that
individuals are ambivalent about climate change issue and they cannot make decision
to acept and reject the humamduced climate change (Poortinga & Pidgeon, 2003).
Qualitative research in this study demonstrated that uncertainty about-mdnaad
climate change may come from a number of sources containing conflicting,
unreliable scientifiqgproofs, misleading sources of knowledge about climate change
(e.g., media, own memory, politicians, campaign groups; Whitmarsh, 2005). In
addition, participants stated that heterogeneity in public attitudes towards climate
change stem from variety of medand interpersonal sources of knowledge about
climate change. While individuals distrusted political sources, they trusted more
community members and scientistsd explanati
political sources as including widespread diseahtabout climate change issue. It
was concluded that knowledge about climate change is shaped by values, beliefs and
trusted sources of knowledge about climate change. Source of knowledge about
climate change was a critical issue in formation of publicvkedge and confidence
in their knowledge about climate change (Wils@Q00). Hence, if individuals did

not trust source of knowledge about climate change issue, they could not be
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confident in their knowledge and felt ambivalent in their knowing abadotaté
change (Whitmarsh, 2005). Moreover, climate change issue was a complex
phenomenon with common effects on society; therefore, it was convenient to cause
uncertainty beliefs about climate change among individuals (Lorenzoni, Nicholson
Cole & Whitmarsh,2007). Scientific explanations and investigations included
doubtful and complicated evidences about climate change causes, situation and next
effects on environment and living things. Some researchers has shed on light on how
these evidences and sourcek kmowledge about climate change resulted in
uncertainty beliefs about climate change and distrustful attitudes towards human
induced climate change issue among pulttica separate studyyhitmarsh (2008)
investigated on the scepticism of climate changea key impediment to personal
engagement and explored whether relevant experiences of flooding and air pollution
i nfluence individual sé6 knowl edge, attitu:
to climate change with a sample of 589 British peoplestructured questionnaire
composed of quantitative and qualitative questions about climate change was used to
measureawareness, knowledge, perceived threat, uncertainty beliefs and behavioral
response as well as questions on other environmental conegpesjence of air
pollution and flooding and values measured by using New Environmental Paradigm
scale (Dunlap et al., 2000). Results of interviews with participants experienced of air
pollution demonstrated that the air pollution experiences of pamitsgafluenced

on their behavior and understanding towards climate change. Participants owning
biosphericvalues believed that anthropogenic climate change is real, considered it
personally very significant and possessing threat to participants. Therefore,
participants were willingness to take action in response to anthropocentric climate
change. Also, environmental values were strong predictors of uncertainty beliefs and
engagement in action towards climate charlgeother study,Whitmarsh (2009)
exploredthe prevalence, nature and determinants of impaehted and intent
oriented action in response to climate change with a sample of 589 people from a
county in southern England. A structured questionnaire was used to determine
general environmental corres, awareness, knowledge, attitudes, and irdgahted
behavior in relation to climate change, environmental values and hopested
actions and demographic measures. It was reported that moral obligatien, pro
environmental value and knowledge aboatise of climate change were significant

positive predictors of impact oriented action towards climate change. Demographic

33



variables, risk perception and individual responsibility were-significant. Also,
participant sd s c e ptlyisignifisant ndgaiveiefee€t snirteatd st at i st
oriented action towards climate change. Moreover, environmental values positively

determined interbriented actionRecent study byVhitmarsh (2011) investigated

dimensions, determinants and changes over timeceptisism and uncertainty

beliefs about climate change with 589 participants in 2003 and 551 participants in

2008 from public in the UK. Prenvironmental behavior were measured by using
proenvironment al behavior scal e 20l@waell oped by
including 24 items about low and high environmental impact actions in four

behavioral domains: domestic energy/water use, waste behavior, transport, and

shopping. Environmental values were measured by using the New Environmental

Paradigm scale (nlap et al., 2000). Scepticism Scale, developed by Whitmarsh

(2005) , was used to evaluate participantso
climate change. Al so, participantsd knowl edg
using selfassessed knowledgpiestions about climate change. It was reported that

while scientiyc consensus and political anc
increasingly certain, public attitudes and behaviors towards climate change do not
demonstrated to be similar tendency andpscesm beliefs about the reality of

anthropocentric climate change maintained constant between 2003 and 2008.
Moreover, skepticism beliefs wer e signi fi
environment al and political valooasl but not
knowledge about climate change. Having -pnwvironmental values and liberal

political affiliation were found to be the strongest determinant of certainty about

climate change. Also, men and older people were more scefhtisalwvomen and

younger peple.

Whitmarsh conducted another study with her colleagues. Poortinga, Spence,
Whitmarsh, Capstick and Pidgeon (2011) investigated public scepticism about
anthiopogenic climate change and how climate sceptical beliefs are associatad with
range ofsociocdemograpic, personal values, and voting intentieriables among
1822 British people in 2010. fange of items was included in the survey that could
be used as indicators of climate scepticiBersonal values were measured using the
short version of theéschwarzValue Survey (SVS; Schwartz, 1992). Climate change
scepticism were particularly common among older individuals from lower -socio

economic backgrounds who are politically conservative and hold traditional values;
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while it was less common among yoengndividuals from higher socieconomic
backgrounds who hold seifanscendence and environmental values. Uncertainty
beliefs about climate change and its potential impacts might still be a major barrier to
engagement into climate changeabidition, reultsrevealed that selfranscendence,
traditional, and environment al val ues a|
towards anthropogenic climate change. Climate change scepticism was particularly
widespread among participants who are politically eoretive and hold traditional
values; while less widespread among participants who holdraecendence and
environmental values. General distrust in environmental science, expertise and
communication, unwillingness to change their behavior (Bigeémann et al.,
2001), or despondency brought about by feelings of helplessness and lack of control
(Lorenzoni et al., 2007) and disinterested or bored by the topic (Kerr, 2@08)
seen as psychological determinants for not engaging with climate changgitAlso
was found that climate scepticism was not common in Britain.

Some studiesalso conducted withboth pre-service and irservice teachers.
Relatively few studiegxplored climate change views fe-service science teachers.
For instance,Lambert and Blieher (2013) examined54 pres er vi ce t each
understanding of climate chg@ during science method courséews on Climate
Change (VCC) instrument composed of 43 items was constructed to measure
participantsé®o p e r-reporeed kriowleges of olimate t chaage,r sel
evidence (or indicators) of climate change, causes of climate change, scientific
consensus, impacts of climate change, actions or solutions, influence of politics on
the issue of climate change and trust of sources of informationreBludts of the
study showed that participants concerned about climate change were higher
knowledgeable about climate change than doubtful and disengaged participants.
Also, their perceptions on the evidence for climate change, consensus of scientists,
impacts of climate change and influence of politics were changed significantly.
Consequently, curriculum and instruction were significant predictors in improving
understanding of climate change and developing beliefs about climate change. Also,
this study deranstrated that scepticism among teachers was changed by appropriate
science method course and importance of environmental literacy about climate
change.

Liu, Wang Nam, Bhattacharya, Karahan, Varma, and Roe(R@l2) studied

on 19 middle and high schot@acheréattitudes and beliefs about climate change by
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using a survey measuring attitude and beliefs about climate change, open ended
questions measuring knowledge about climate change, $§&B (Dunlap& Van
Liere, 1978; Dunlap, Van Liere, Mertig, & Jors , 2000) measuring teact
about relationship between human and Earth. This study was part of gdhree
professional development project funded throughNA&SA (National Aeronautics
and Space Administration) Innovations in Climate Educapmgram (NICE) and
examined teachersd beliefs helefswhteddd i mat e ch
content knowledge and classroom practices. They reported that attitudes and beliefs
were not strong indicators knbwledge hc her s6 | e
addition, it was implied from the study that skeptical attitudes of teachers stemmed
from lack of knowledge about climate change and misunderstaofliogusesand
effectsofc | i mat e change. Al so, they reported that
change influenced their decision making in implementing climate change education.
Although there are studies focusing on global warming issue, there are
relatively few studies ifurkey clearly focus on climate chanigsue. Foexample,
a cross culturalstudy conducted by Sever (2018pmpae of science teacher
c andi @Nald)eheughts about global warming in Turkey ahe UK via semi
structured interviews. It was reported that teacher candidates stuilyibgth
countriesmostly use examples of thesults and effects of global warming and not
make complete theoretical definition of global warming. While teacher candidates
who are studying in Turkey stated the reasons of the global warming as
industrialization and maltreatment of people to the natteacher candidates
studying in United Kingdom gave the first place to fossil fuel consumption. Almost
all of teacher candidates perceived global warming as common environmental
problem of the humanity. Teacher candidates studying both in Turkey andted Uni
Kingdom followed news about global warming firstly from Internet sources and
secondly from TV programs. Also, most of the teacher candidates expressed trying to
take precautions about global warming. While teacher candidates studying in Turkey
took precautions by giving importance to recycling, teacher candidates in United
Kingdom paid attention to transportation in order to avoid fossil fuel consumption.
Findings of the study revealed that neither teacher candidates in Turkey nor those in
United Kingdaon have adequate awareness and knowledge about global warming.
Lastly, one of the main problems in Turkey was the lack of knowledge and

consciousness of the consequences of behavior and so Turkish science teacher
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candidates did not show needed-privironmetal behavior towards environmental

problems such as air pollution, global warming and climate change.
2.3. Research on Environmental Issues

In the foremost study Stern and Dietz (1994) suggested threeediffbases
for environmental attitudes in theWalue BeliefNorm theory ofenvironmental
attitudes which 1 s an e x-‘Adivaton roadel. 8tern, Sc hwa
Dietz and Kalof (1993) stae t hat accor di ng t @ctvatiohwar t z ¢
model of altruism, if individual is aware of hafl consequences (AC) of her/his
pro-environmental behaviors to others and if that person ascribes responsibility (AR)
to herself/himself because of changing harmful environmental condition then that
pro-environmental behaviors become more reasonable. dMere Stern and his
c ol | ea g ubelef@ornv theory eecommended that there are two additional
value orientationto altruism such as; egoistic, individual who protect the
environment because of concerning for herself or himself, biocentric, indiwvidhaal
protect the environment because of concerning all living things and also- social
altruistic, person who protect the environment because of concerning other people.
For |l ong time period, researchers have f
(Dietz, Kalof, & Stern, 2002; Thompson & Barton, 1994; Nordlén&arvil, 2003;

Schultz, 2001). The majority of these investigations indicated the existence of either
two or three different value orientation.

Thompson and Barton (1994) suggested that threratdeast two values (i.e.,
ecacentric and anthropocentric) underling support for environmental problems and
issues. Thompson and Barton asserted that although individuals owning
anthropocentric and ecocentric value show-gmeironmental behavior towds
environment, they have incentives and orientations for preserving environment. For
instance, ecocentric preserved environment because nature was valuable and was
worth to preserve not considering the economic and benefits for hiifna@n the
other had, anthropocentric individuals conserved environment to its value for
human life and sustaining and improving the standard of human life, human comfort
and health (Thompson & Barton, 1994). Anthropocentric values were similar to
Stern et al. egoistic argbciataltruistic values, while ecocentric values were similar
to biospheric values. In order to investigate the difference betweereatism and

anthropocentrism Thompson and Barton developed a 25 itentikee-type scale
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to measure anthropocentand ececentric attitudes of adults (N= 115, 58 females
and 51 males, average age of 43 years). Also, general apathy toward environment
and selreported conserving behavior were investigated in this study. To evaluate
the behaviors towards the environmegperticipants were answered to frequency of
given conserving behaviors question. The asked conserving behaviors were recycling
cans, reusing plastic bags, using public transportation instead of car and@voidi
using aerosol sprays whether the participats membership irecologically
oriented organizations or not. Also, opemded question was asked to participants to
examine two most important reasons for being concerned about the environment.
The results of study showed that more ecocentric indivichats tendency to show
less apathy about environment, more conservation behaviors, and membership of
environmental organizations and gave more egrahed ecacentric reasons for their
care about environment. On the other hand, more anthropocentric iradisviciad
tendency to show more general environmental apathy and less conserving behavior.
In the later part of the study, Thompson and Barton (1994) replicated the first study
with different sample including 71 tege students (42 were women, 29 were men,
average age of 19 years) who enrolled imndroductory psychology course. The aim
of the second study with different sample was to enhance the reliabilities of existing
scale by adding new items. The second form of scale measuringeettizm,
anthropoentrism and general apathy of individuals was used to enhance reliability of
the scale and also composed of adding 8 new items and also dropped 3 items from
the first form of scale. As in the first study, ecentric individuals were significantly
intereséd in conservation behaviors and had a membership of the environmental
organization and also eamntrism were significantly were correlated with
environmental apathy. While e@entric individuals had more tendency to show
conserving behavior, anthropotea individuals expressed less conserving behavior.
Unlike the first study, anthropocentrism was not figure out to be related to any of
these variables. It was reported that when egocentrism results were replicated,
anthropocentrism results were not regted. The possible reasons of the different
results could also be seen as differences in age,-eoccimmic status, values and
knowledge about environmental issues between two samples.

Schultz et al. (2005) examined the values and their relationship to
environmental concern and conservation behavior in six countries: Brazil, Czech

Republic, Germany, India, New Zealand, and Russia. It was obtained a minimum
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sample size of 120 from each country to maintain enough power. University students
participated irthe study in the social or behavioral sciences. Environmental behavior
scale was used to measure environmental behavior of participEfsscale, was
developed by Dunlap and Van Liere (1978), was used to determine environmental
attitude. Environmental cwern scale, was developed by Schultz (2001), was used to
identify egoistic, altruistic and biospheric environmental concerns of participants.
Schwartz Value Survey (1992, 1994) was used to measure environmental value of
participants. The findings of thistudy demonstrated that there was great
contribution for the cultural generalizability of the relationship between values and
attitudes and on the framework of environmental concern. Moreover, findings
showed that the positive relationship between-tsatiscendence and environmental
behavior and negative relationship between-selfancement and environmental
behavior support evidence for norm activation. Also, biospheric concerns correlated
positively and significantly with selfanscendence and negatwewith sel&
enhancement. Egoistic concerns were negatively related to environmental behaviors,
whereas biospheric environmental concerns were positively correlated with
behaviors.

Steg, Dreijerink and Abrahamse (2005) conducted a study to investigate
factors influencing the acceptability of energy policies aimed to reduce the emission
of CO, by households by using the vailbeliefi norm theory of environmentalism
with a sample of 112 Dutch respondents. A questionnaire composed of questions
about values, aeptability of energy policies, personal norms, new environmental
paradigm scale and demographics was administered to collect data. It was reported
that all variables were significantly related next agents in casual chain according to
VBN theory. Biosphed values weralso significantlyrelated to feelings of moral
obligation to reduce household energy consumption when intermediate variables
were controlled for Furthermore, as hypothesized, personal norms mediated the
relationship between AR and accepli#pijudgments, AR beliefs mediatedhe
relationship between AC beliefs and personal norms, AC beliefs mediated the
relationship between NEP and ABeliefs, andNEP mediated the relationship
between values and AC beliefs.

Steg and De Groot conducted a seriof study related to environmental
issues. One of these studi®® Groot and Steg (2008) conducted a study to explore

whether an egoistic, altruistic, and biospheric value orientation can indeed be
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distinguished empirically by using an adapted valué¢runsent and whether these
valueorientations arelifferently and uniquely related to general and specific beliefs
and behavioral intention in the line witiBN theory by making a series of
experimental studies. The reliability and validiof the value ingrument was
supported. For first study 112 respondents from Groningen, for second study 490
respondents fromustrian Czech, Italian, Dutch and Swedish and for third study
184 undergraduates from University of Groningen were enrolled. All studies
replicaed the distinction into three valuerientations, withsufficient internal
consistency. Resuliadicated that values hadsanificant effecton the explanation

of both variables. Theresults revealed that altruistic and biosphevialue
orientations explained environmental beliefs and behavioral intentions when
especially occurred when altruistic and biospheric goals conflict. Also, it was
reported that the egoistic armospheric value orientations could support to the
explanation of NEP. It was conclutien the light of the results that the value
instrument could be useful tbetter comprehendelationships between values,
beliefs, and intentions relatede¢avironmentally significartbehavior.

Another study conducted by Steg and De Groot (2010gXplore the
predictors influencing prgocial intentions by usingNAM by a series of
experimental studies. It was hypothesized that four variables influenesogied
intentions orbehaviors: (1) personal norms (PN), reflecting feelings of moral
obligation to engage irpro-socialbehavior, (2) awareness of adverse consequences
(PA) of not acting presocially, (3) ascription of responsibility (AR) for the negative
consequences of not actipgp-socially, and4) perceived control over the problems.

In first study, the effect of PA on AR, PN and intention was examined by
administering questionnaire to 74 respondents. Specifically, it was examined what
extent information about health problems related wathissions ofparticulate
matters by diesalriven vehites affect perceived responsibility diminish these
problems, feelings of moral obligation to support to solutionglitoinish these
problems, and intention to engage in actions to diminish emissiopsarticulate
matters. Two interpretations of the NAMere reported in first study that a higher
PA resulted in astronger ARand AR fully mediated the effect of PA on PN. In
second study, the effect of PA and outcome efficacy (QEPN and presocial

intention was examined by administering questionnaidOfcitizens of Groningen.

It was examined in this study to what extBdtandOE af f ect i ndi vi dual

40

s 6



to demonstrate to prevent the establishmeft methadone point in their
neighborhood. Aexpected according to NAM, PA affected OE, and botRAfand
OE affected on PN and intention. Also, OE partly mediated effect of PA on PN.
There was an interaction effect. While both PA and OE were low, PN were weakest
but no effect on intentions. In third study, it wvamed to replicate study 1 antigy
2 in what extent PA and OE influenced RMd individual®6 wi | | i ngness
products that are produced by children by administering 92 undergraduates from
University of Groningen. In third study, it was reported consistently with NAM that
PA influenced orOE and PA and OE influenced on PN and intention in the expected
chain. Interestingly, OE did not mediate the effect of PA on PN in third study. It was
concluded in the light of the results of three studies that problem awareness,
responsibility and outcomefficacy had important place the developmenof PN
and various types of pisocial intentions in the social as welé environmental
domain.

Studying with 304 undergraduate students from thivéssity of Groningen,
De Groot and Steg (2010) investighthe predictive power of egoistialtruistic and
biospheric value orientations and the six types ofdeiérmined motivations (i.e.
intrinsic motivation, integrated regulation, identified regulation, introjected
regulation, external regulation, andotivation) in explaining preenvironmental
i ntentions. Schwartzés value scale devel
to measure value orientations; motivation toward the environment scale was used to
measure selfletermined motivational types; twostnuments were used to measure
pro-environmental behavior. First instrument was to measure consumer task
developed by Verplanken and Holland (2002) and second one was to measure
participantsé donation intention devel op
reported that there was a medium to strong correlations between biospiees
and seldetermined motivational types (intrinsic motivation, integrated regulation,
identified regulation and introjectaggulation). In addition, there was significantly
negative correltion betweerbiosphericvaluesand amotivation. On the other hand,
there was a negative correlation between the egoistic value orientation and intrinsic
motivation, integrated regulation, identified regulation and introjecegilation.
Conversely, the egoistic value orientation was positively correlated to the less

autonomous, extrinsic motivational types. It was cahetlithat supportingqtrinsic
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motivation and integrated regulation, or by lowering a motivation external
regulationcause improvement in penvironmental behavior.

Xiao and McCright (2012) conducted a study examining gender differences
in environmental behaviors with a sample of 1430 participants. The environmental
module in the 2010 General Social Survey wasusedider t o assess
pro-environmental behavior, social, demographic and political variables and
biographical availability. The results of the study demonstrated that women showed
stronger preenvironmental attitudes and values and more frequestityage in
private environmental behaviors (e.g., recycling), but they did not have tendency to
engage in public environmental behaviors (e.g., joining a protest about an
environmental issue) when they were compared with men. Living with other adults
andnée having a paid job also increased
private behaviors.

On the contrary, McDonald and Hara (1994) investigated gender differences
in environmental concern among college students with a sample of 233 males and
306 females. It was reported that males had tendency to showedreneintal
concern than females. Moreovéney added that gender was a weak predictor of
environmental concern. There was a requirement for studies explaining

ervironmental literacy between nea and females.
24. Research on Environmental Issues in Turkey

For years several researchers interested about environmental issue. Most of
these studies conducted in Turkey about how misconceptions of students and
undergraduates about environmental isstges be overcame and how attitudes and
knowledge about environmental attitudes can be improved among students and
undergraduates. For example, Alp, Ertepinar and Tekkaya (2006) conducted a study

t

parti

he

t o i nvestigate 6t h, 8t h a nldknowlédgehandg r a d e

attitudes i n Tur key; t he effect of t he

environmental knowledge and attitudes; how environmentally responsible behavior
is related to environmentaknowledge, affects behavioral intentions, and

demographa variables witha sample consisting of 1977 students from urban

school s. Chil drenos aadh KnowledgerSxalet avkre At t it

administered to students from 22 randomly selected schools in urban areas. Results

of the study revealed that grade leliatl an effect on their environmental knowledge
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and attitudes. While there was significant effect of gender on environmental
attitudes, thegender effect on environmental knowledge was not statistically
significant. 18" grade students had more knowledgeuttenvironmental issues than

8" grade and B grade students, and"@rade students had more knowledge about
environmental issues thaff' §rade students. fyrade students had fewer attitudes
towards environment thar"@&nd &" grade students and'§rade students had fewer
attitudes towards environment thafl' grade. It was reported that behavioral
intentions, environmental affects, gender, and age could be predictors of
environmentally responsible behavior. Despite no directly influence of
envionmental knowledge on behaviors, its effect on behavior was mediated by
behavioral intentions and environmental affect.

Alp, Ertepinar, Tekkaya and Yilmaz (2008) conducted a study to investigate
el ementary school St udent s ddesetheveifects of me nt a
socicdemographic variables on environmental knowledge and attitudes, and how
selfreported environmentally friendly behavior is related to environmental
knowl edge, behavi or al intentions, ofenviro
control with a sample of 1140 students from 18 randomly selected elementary
school s. Chil drends Environment al At titu
Control scale were used to collect data. It was reported that a sample of elementary
students of Anlira revealed low level of knowledge, but high level of environmental
attitude. Female students had higher attitudes towards environment than male
students. Moreover, the results indicated that behavioral intentions, environmental
affects and locus of comtr were found as significant predictors of salported
environmentally friendly behavior. However, knowledge on environmental issues did
not significantly ef fect on el ement ary
environment.

Tuncer, Tekkaya, Sungur, Kieoglu, Ertepinar and Kaplowitz (2009)
conducted a study assessing the relationship efper vi ce t eachersd e
knowledge, attitude, and concerns about environmental problems, attending
outdooracti vities, par ent svibonmemtd activiéiestwithaeand | o
sample of 684 (427 females and 249 males)kspreice teachers at one of the largest
public university of Turkey. The questionnaire included the cleseted questions
was used to collect data about the environmental knowlealtjgudes, uses and

concerns. Theguestionnaire wasomposed of totally 45 items, fiy@oint Likert type
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scale and a part about demographic information. It was reported that the largest
majority (90%) of respondents answered the definition of biodiyecsitrectly when
evaluating environmental knowledge. The least correctly responses (34%) were
collected about motor vehicles and contributions of them to carbon monoxide and
also two thirds of respondents had wrong answer to questions that describeelsfactor
and business as main source of carbon monoxide. Respondents had an ecocentric
worldview in terms of environmental attitudes because they highly thought that
animals and plants have as much right as human to exist. The results revealed that
respondentsire interested in relationship between human and environment because
they thought that if people diminish the environment, they should be responsible for
their behavior. However, it was reported that-gpeevice teachers are not very
concerned about envinmental issues. In addition, results of the study indicated that
despite no correlation between environmental knowledge and attitudes, there was a
significant positive correlation between environmental knowledge and environmental
concern and environmentattion. Female respondents had more score three of four
items for environmental literacy. Findings showed that femals@néce teachers in
Turkey were more positive towards environment and took their responsibilities about
environmental use than malesg@ervice science teachers.

In their study Teksoz, Tekkaya and Erbas(2009) researched the regional
di fferences on studentsd awareness and optin
girls and 2652 boys) 15 yeald students at"7, 8", 9" 10" and 11" grade levels
and from seven different region of Turkey and also used the data of Programme for
International Students Assessment (PISA) 2006. Frequency distributions and
multivariate analyses of variance were used to analyze data. Results indicated that
there were regional differences among their environmental awareness, concern and
optimism. Although students from Southeast and East Anatolia, the least
industrialized regions of the countigdicated highesbptimism level for the next 20
years, they ha@ lower environmental awareness and concern. While the students
from Mediterranean region revealed the least responsibility toward the environment,
students from Aegean region revealed more. Despite their lower level of optimism
towards environment, studes living in Marmara region had the highest level of
concern towards environment because of being an industrial, commercial and

tourism region. Therefore, people living in Marmara region were more pessimists
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about future of the environment because of cgnaicross environmental problems in
daily life.

Ozden (2008) investigated student eac her s 6 awareness
responsibilities about environmental issues with a sample of 830 student teachers
(344 qirls, 486 boys) from different majors at Adiyamanivdrsity by using
guestionnaire composed of 30 items. Questionnaire was used to collect data about
awareness of individual responsibilities about environmental issues, ideas on the
solutions about environmental problems, ideas of the effect of environns=utes
in life. Also, the effect of gender and grade level on attitudes of participants toward
environmental problems was investigated in this study. The results revealed that
female student teachers had higher mean score on each dimension of questionnai
than male student teachers. Moreover, the fourth year student teachers had more
positive environmental attitudes than first year student teachers. It was implied that
courses about environmental problems and issues during training had defloen
environmental attitudes.

Onur, Sahin and Tekkaya (2011) studied on Turkish elementary school
studentsd valwue orientations, attitudes
sample of 952 students (448 boys, 492 girls and 12 participants who failed to report
their gender) from public schools located in rural areas of +e@stern Turkey (i.e.

Black Sea region). In the study, the ammtric, anthropocentric and apathy attitudes
towards environment was measured by environmental attitudes and apathy scales
devdoped by GagnonThompson and Barton (1994), value orientations were
measured by environmental motive concern scale developed by Schultz (2001) and
feelings of concern towards environmental problems were measured by
environmental concern scale developed @gyle (2005). It was reported that
environmental attitudes based on the relative importance of individuals attributing to
themselves, other people, or all living things. These different bases between
environmental attitudes might influence on predictibem@vironmental concern and
statistically significant agents of pemvironmental behaviors. It was concluded that
elementary school students was highly concerned and had ecocentric values. While
students having high level of anthropocentric attitude tdsvagnvironment had
tendency to demonstrate high level of environmental apathy, students having
biospheric attitude towards environment tended to show low level of egoistic

concerns. Also, findings recommend that girls are statistically significant more
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corcerned about environmental problems and value nature more for its own sake
than boys.

Ozturk (2009) investigated epistemological beliefs of-g@evice teachers,

relationship betweenpier vi ce teachersd epistemol ogi cal

literacy and predictors of pler vi ce teacherso i ntent. i
behavior with a sample of 560 pservice teachers from a public university in
Ankara. Also, the effect of gender, grade level, and academic major on
environmental literacy of preervice teachers was exarad. Epistemological Belief

Questionnaire developed by Schommer, (1990) and adapted by Yjiwzan and

ons t

Topcu (2007) was used to measure-prer vi ce teachersd epistemol

Environmental Literacy Questionnaire was used to measure four dimeokion
environmental literacy in terms of knowledge (11 items), attitudes (7 items), uses
[behavior] (19 items), and concerns (8 items) about the environment. The results
demonstrated that pf&eervice teachers possess multidimensional epistemological
beliefs.Also, innate ability and quick learning dimension of epistemological beliefs
significantly related with behavior dimension of environmental literacy. While innate
ability, quick learning dimensions of epistemological beliefs and environmental
concern, attude significantly predicted environmental behavior, knowledge was not
found as a significant predictor of environmental behavior. Also, gender, academic
major and grade level significantly affected on environmental literacy @eyxece
teachersOzturk Yilmaz-Tuzun and Tekez (2013) tried to explain environmental
literacy through demographic variables with a sample composed of 5&@piee
teachers enrolled in different academic majors. The results of the study demonstrated
that women were found toe more likely to show prenvironmental behavior and
concern than men. However, men were found to be more likely to have more
environmental knowledge than men. Environmental activism was differentiating
characteristic between males and females. It wapoged that although women
were more tended to engage in environmental behaviors and showed high level of
concern, they did not showed high level of activism.

Ozkan, Tekkaya and Cakeéroglu (2011)
epistemological beliefs, emanmental concerns, and values with a sample of 103
(95 females and 8 males with a mean age of 22) first, second, third, and fourth year
preservice early childhood teachers. The epistemological belief questionnaire

(Ozkan, 2008), composed of 26 items,gorally developed by Conley, Pintrich,
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Vekiri, and Harrison (2004), was used to evaluate epistemological beliefs of
participants. The environmental motives scale (Schultz, 2001), including 12 items,
was used to distinguish between different environmentéiides in terms of self,

other people and the biosphere. The inventory of values (Stern, Di€Gnagnano,
1999) i ncluding 15 I t ems was uti i zed t
justification beliefs were sophisticated and they believed that lettgel should be
structured by critically evaluating evidence and ideas of authority. The results
showed that there were significant relationships among the dimensions of
epistemological beliefs and values. Also, environmental motives were related with
values. However, it was not found any significant association between
epistemological bedifs and environmental motive§.he findings showed that
participants having egoistic values approves the right to use and managing
environment for self and tend to belieless evolving and changing nature of
science. Participants possessing egoistic value orientation had a tendency to own
naive epistemological beliefs.

Sahin (2013) conducted a study expl ai
energy conservation behaviors bying VBN theoryTheory with a sample of 512
students at Faculty of Education from two public universities in Turkey. Of the
participants, 35.5% studied at the early childhood education program, 30.9% in the
elementary science education program, and 27rv%e elementary mathematics
education program. The rest of participants were enrolled in graduate program under
the department of elementary education. The results of the study demonstrated that
VBN theory explain teacher beladonsdlt dast e s 6
reported that energy conservation behaviors were accounted by personal norms,
egoistic and biospheric value orientations. Also, it was stated that egoistic and
biospheric value orientations explained consumer behavior more than personal
norms. Moreover, the model of the study demonstrated that these teacher candidates
had a feeling of moral obligation, developed a sense of responsibility, and were
aware of the consequences to human andhooman living things in the context of
energy conarvation. While egoisticvalue orientation significantly and negatively
contributed the energy conservation behaviors, biospheric value orientation
significantly and positively contributed the energy conservation behaviors.

Sener and Hazer (2008) conducted a study investigating values and

sustainable consumption behavior of women with a sample of 600 women in Ankara.

47



In order to measure values of participants, a list of 23 values from five value types
from Schwar t z &sh temondl@y of Kusdil andl Kagitcibasi (2000)
was used. Adapted form of environmentally friendly behaviors instrument was used
to measure the sustainable consumption behaviors and was developed by Thggersen
and Olander (2002). It was reported thatipgrants paid attention to avoiding costly
behaviors and gave mdamensmpodeaceé Wval tbds O
enhancingd values. As a result, the values
related to their behaviors.
In their study, TeksozSahin and Tekkay®ztekin (2011) suggested an
environmental literacy model to determine how environmental attitudes,
environmental concern, environmental responsibility, environmental knowledge and
outdoor activities related to each other with a samplE3db university students. To
collect data from this sample, environmental literacy survey (Kaplowitz and Levine,
2005) was used. The survey consi sted of
environmental attitudes (10 items), responsibility (19), and conceiiten{9) andb-
point Likerttype questionsin addition, survey included some questions about
whether they participate in outdoor activities or not, information about gender, field
of the study and class standing of respondents. It was reported that \etghde
environment al k nowl e d gcencdrnoatituegeand personale r si ty st
responsibility towargrotection of theenvironment. Alspenvironmental knowledge
had significanindirect relationshipsvith environmental responsibilitgnd attiudes
In addition, while environmental attitudes heklgnificant associationwith
environmental responsibilityenvironmental concern was found to be a significant
predictor of environmental attitudesnd outdooractivities. It was implied that
individud s® positive attitudes and concern towa
their personal responsibility in taking the essential actions to form a sustainable
future inthe light of the associations between the psychological variables in this

study.

2.5.Conclusions from Literature Review

As acknowledged by Leisawitz, Maibach, RoseRenouf, andsmith(2012),
there was no a considerable consensus about the reality of anthropogenic climate
change despite recent findings from environmental research abméne® in

climate change. Current researches and-eproronmental behavior models
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demonstrated that improving of public knowledge about climate change is not
adequate to activate public to take q@rovironmental action towards climate change
(Whitmarsh, 208). It was not enough for individuals to know about climate change

to perform preenvironmental behavior towards climate change. In order to be
meaningfully engaged on the issue, the public needed to care about it, be motivated

and be able to take actigWwhitmarsh, 2005).Any effort to understand and respond
towards climate change should begin with education (Potter, 2010). Unfortunately,
public today shared a relative lack of literacy with regard to environmental issues
(Short, 2010). Also, climate chamgssues created a significant topic for both science

and environmental education and how to understand and respond to climate change

is a major part of the new science standards all over the world (Whitmarsh, 2011).

The standards recommend that student$etstand the possible impacts of climate

change and make determinations about how to mitigate climate change causes and
effects for human beings and environment (United Nations Development Program,
2010). Moreover, this educational goal was especially urg considering
students wil|l be adult and more affected
decisions about climate change and received decisions about climate change may
have an effect throughout their lifetimes. To inform students abouate change

issue, teachers play a critical role in educating future generations about
environment al i ssues such as cli mate c
perspectives and point of views about climate change generally was affected by

t e a c h e fs abbut dimdtel change (Duschl, 1990). Also, teaching strategies of
teachers often align with t-Adamd)20063i6 know
order to achieve effective classroom practice for climate change education. For this
reason, investigath t he nature of teachersd attitu
climate change is critical issues in environmental education. Thus, it is critical to
facilitate social change with the proper communication such as environmental
education and science eduoat because correct information effectively drives

change in behavior and policy support towards climate change. In order to modify
attitudes and behavior, it is important to comprehend the channels via which the
teachers perceive information, as welltak e t eacher sdé ment al mo
understanding, particularly its interests, values and concerns (Boé&itrduashof,

2007; Dunwoody, 2007). Since teachers may hold strong and vastly different

attitudes towards critical issues, it is importanttoknot e acher sdé exi sti n
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CHAPTER 3

METHOD

This chapter begins with the design of the study followed by élekdyound
characteristics ofpopulation and sample. The chapter proceeds to rewew
instrumentaused in the study, with then the proceduand the data analysisgwen.

The chapter ends with assumptions and limitations, as well as internal and external

validity associated with the study.

3.1 Design of the Study

This study is a correlational study due to the nature of research questions
addressed, hypothesizes generated at the outset, description of the sample and
population, data collection procedures, statistical techniques used to analyze data,
and generalizations of the study findings. In the present study, path analysis was used
to test the likelihood of a causal connection among knowledge about climate change,
environmental attitudes, epistemic beliefs regarding climate change, uncertainty
beliefs regarding climate change and-prvironmental behaviors towards climate
changeBased orthe previougesearch, hypotheses were generated and a model was
proposed teexplain theassociations among variablef interest (see figure 1.1A.
flowchart provided below (Figure 3.1) describie procedure followed during the
study.A tableprovided below (Table 3.1) presented the summary of research design

during the study.
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Table 3.1 Summary of the research design

Research Questions

Aim

1. How do the preservice science teachers
conceptualize oO6clin

teacherso beliefs
and source of information they use.

Instruments
To determine pr&ervice science i

Selfassessmersicalegegarding
climate change background

2.Whatargpres er vi ce sci e
environmental attitudes, knowledge and
confidence in their knowledge about
climate change, uncertainty beliefs about
climate change, epistemic beliefs regardir
climate change and psnvironmental
behavior?

To determine pr&ervice science I.

teachersdé knowl edg

and uncertainty beliefs regarding climate ii.
change, environmental attitudes and-pro iii.
environmental behaviors. V.

Knowledge and confidence in
knowledge about climate change scale
Pro-environmental behaviacale
Environmental attitudes

Topic specific epistemic beliefs
guestionnaire

Uncertainty beliefs scale

3. How environmentelated attributes
(environmental attitudegnowledgeabout
climate change, epistemic beliefs regardir
climate change and uncdrtey beliefs
regarding climate change) influence pre
service science tea
environmental behaviors?

To explore whether prservice science I.

t e a ¢ h eenvirdnmegnteal behaviors are

predicted by their ecocentric and il.
anthropocentric attitudes, knowlige Iil.
about climate change, epistemic beliefs iv.

regarding climate change, uncertainty

beliefs about climate change V.

Knowledge and confidence in
knowledge about climate change scale
Pro-environmental behavior scale
Environmental attitudes

Topic specific epistemic beliefs
guestionnaire

Uncertainty beliefs scale

4. What is the nature of direct and indirect
relations amonghe underlying dimensions
of preservices ci ence teach
about climate change, environmental
attitudes, egtemic beliefs about climate
change, uncertainty beliefs about climate
change, and prenvironmental behavior?

To investigate relationships among pre I.

servi ce s c knewealge alioet

climate change, environmental attitudes, ii.
epistemic beliefs abowtimate change, Iii.
uncertainty beliefs about climate change, iv.

and preenvironmental behavior

V.

Knowledge and confidence in
knowledge about climate change scale
Pro-environmental behavior scale
Environmental attitudes

Topic specific epistemic beliefs
guestionnaire

Uncertainty beliefs scale




3.2 Population and Sample

This research was desired to be a national study and the target population was
defined as all prservice science teachers studying at public universities in Turkey.
Accessiblepopulation, howevenvas identifiedas pre-service science teachers who
studyirg in seven geographical region of Turkey (Aegean Region, Black Sea Region,
Central Anatolia Region, Eastern Anatolia Region, Marmara Region, Mediterranean
Region, and Southeastern Anatolia Regidio obtain a representative sample of the
population 12 pulc universities were selected by cluster random sampling. To reach
the representative sample of this study, cluster random sampling integrated with
convenience sampling was used to obtain the sample. Finally, the sample of the study
was consisted of negrll277pre-service science teachers.

Among them 271 prservice science teachers were freshman, 268emece
science teachers were sophomore, 524spreice science teachers were junior and
201 preservicescience teachers were senibinere were totdy 888 (69.5%) females
and 385 (30.1%) nies in the sample (see table)3.2

Table 3.2General Characteristics of the Sample

Frequency (f) Percentages (%)

Gender

Female 888 69.5

Male 385 30.1

Missing 4 3
Educationalevel

Freshman 271 21.2

Sophomore 268 21.0

Junior 524 41.0

Senior 201 15.7

Missing 13 1.0

Table 33present s i nformati on cergnonecr ni n g

status ( SEd&ationaPlevel and ermploymestiatus were considered as
indicators of SES level. As shown in the table, 43.6% percent of mothers graduated
from primary school, while 15.2% graduated from secondary school. About 13% had
attained high school education. In addition only 6.5% of mothemrted to have
graduated from university and 0.9% of mothbexl earned a Master'dbctorate

degree
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While 31.4% of fatherdhad attained primary school educatidiV.9% graduated

from middleschool. Nearly28.0% graduated from high school. Of the fath&7s5%

indicated a Bachelor's degreenly 1.5% of fathers reported to have graduate degree
(masterds/ doctorate). Further mor e, there wer
fathers in the sample. As far aofpearentsodo wt
service scienceéeachers reportetheir mothers (84.7%) as housewife, followed by

was indicated as whieollar (7%), and blueollar (3.7%). About 3.8% of mothers

were reported as sedimployed. As the statistics show, majority of the motherg wer

unemployed in contrast to fathers. On the other hand, only 5.6% of fathers were

reported to be unemployed. Of the employed fathers, 11.5% were farmer, 31.1%

were selfemployment while 25.8% were whitsllar and 24.1% were blempllar.

Table 3.4represents information concerningeographical characteristics of the

sample.

Table 3.3Socioeconomic Status of the Sample

Education level Mother Father

f % f %
llliterate 257 20.1 44 3.4
Primary School 557 43.6 401 31.4
Middle School 194 15.2 228 17.9
High School 166 13.0 357 28.0
Undergraduate 83 6.5 223 17.5
Graduate 11 9 19 1.5
Missing 9 g 5 A4
Occupation
Housewife 1081 84.7 - -
White collar 89 7.0 330 25.8
Blue collar 47 3.7 308 24.1
Selfemployed 49 3.8 397 31.1
Farmer - - 147 115
Unemployed - - 71 5.6
Missing 11 9 24 1.9
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Table 3.4GeographicalCharacteristics of the Sample

Geographical Provinces

Measures & = @ = E £ s c s
E 22 & 2§ §8 gg s8¢
— C — ) o
g 65 < £ 27 % A5%
Distribution ofpre-service science teachef$
Girls 724 715 68.9 76.3 62.3 71.7 67.2
Boys 276 28.1 31.1 22.7 371 278 32.8
Missing - 0.4 - 1 0.6 0.4 -
Total 7.7 20.6 12.8 7.6 13.1 175 20.7

3.3. Data Collection Instruments

The data was collected by havimpges er vi ce scioempee t eac
guestionnaires regarding th@iro-environmental behaviors, environmental attitudes,
epistemic beliefs about climate changed uncertaintypeliefs about theeality of
anthropocentric climate change and knowledge and their confidencthis
knowledge. Accordingly, thepresent study relied on 6 sources of data:
Demographical Questionnaire, Uncertainty Scale, MEovironmental Behavior
Scale, Knowledge and Confidencekinowledge about Climate Change Scale, Topic
Specific Epistemic Beliefs Questionnaire, and Environmental Attitudes Scale. This
part begin with brief information about adaptation of instruments, followed by
detaileddescription of instruments arttie resultsof confirmatory factor analyses
condicted to measure fitness of déba the present study.

While adopting instruments into different language from original language,
adaptation process requires culturally and psychologically suitable words in
translationinto the second language instead of words in a simple literal translation of
the instrument (Hambleton et al, 2005). In this study, during adaptation process of
the scales, which were used in study, cultural context of Turkey were taken in
account and stable words in terms of cultural and psychological were tried to be
used. Translated version of the instrument was examined by two instructors from the
Faculty of Educationi science education department for its content validity. They
also judged the qu#&yi of items concerning clarity, sentence structure, and
comprehensiveness. In addition, the grammar structure of the translation was
examined by three of the instructors from Academic Writing Centeridélli®l East
Technical University According to the sugestions of instructors from both faculty

of education and Academic Writing Center, the instrument was revised. Also, more
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than one translator transldtand contrded the words and expressions of statements

in used scales in the present study. Thent plady was conducted on a sample of
252 pre-servicescience teachers in two universities located in the same geographical
region. Regarding the results of pilot study, necessary corrections and revisions were
performed such as retranslating of some of the items and selection of culturally
understandable words. The last version of survey was administered to selected
sample by using optical form.

During adaptation of instrumentsdata were entered in SPSS program.
Confirmatory factor analysis was made using LISREL program to evaluate how well
items of scales fit to the proposed latent factors of study scales. Before conducting
factor analysis and calculating reliability coefficients, negatively worded items were
reverse sored because this subscale included both positively and negatively worded
items. Fit indexes of goodnes&fit index (GFI), adjusted goodness$-fit index
(AGFI), root mean square error of approximation RMSEA), and standardized root

mean square residudSRMR) values were presented in scale descriptions.

3.3.1The Demographical Survey

This questionnaire was used tgather personal characteristics data

concerningprs er vi ce teacher sd g-ecorbraic statux Thess | evel

SES items investiga mother education level, father education level, mother
occupation, father occupation.

3.3.2Pro-Enviromental Behaviour Scale

Pro-Enviromental Behaviour Scale, which is a fiveirg rating scale (5=
always, 4= frequently, =83 sometimes, 2= rarely, 1= never), was used to evaluate
uni versity student sé behaviors pertaining
original version of the scale cons+4 sted of
enviromental responsible behawieuThis scale was translated and piga to
Turkish by Sahin, Ertepar andTeksa (2012).Similarly, thescale was composed of
14 items Internal reliability of the scale was found as .86. This scale is known to be
highly predictive of behaviors towardsvironment.
Confirmatory factor analysis was mducted using LISREL8.80 program
Table 3.7shows the Pré&nvironmental Behavior Scale items with their respective

loadings, as derived from LISREL analysis. Also, all loadings are .35 or gtieater
56
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the cut-off .30. The cuiof .30 for factor loading of CFA was suggested by Roberts
and Bacon (1997).

Then, confirmatory factor analysis was conducted after reliability analyses.
Four indexes, namely Root Mean Square Error of Approximation (RMSEA), Root
MeanSquare Residuals (SRMR), Goodness of Fit Index (GFI), and Comparative Fit
Index (CFI) were presented as fit statistics. The Root Mean Squared Error of
Approximation (RMSEA) values below .06 and the Root Mean Square Residuals
(SRMR) values below .08 are apted as good fit values. Moreover, Goodness of
Fit Index (GFI) greater than .90 and Comparative Fit Index (CFI) higher than .90
indicate a good fit to the data (Tabachnick & Fidell, 2013).

In order to validate factor structure for the present study, W&#conducted

for the scale. The CFA results obtained from each section is presented in Table 3.19

Table 3.5CFA Results before Iltem Deletion

Scale RMSEA SRMR GFlI CFI

Pro-environmental behavior A1 .078 87 .89

As shown in Table 3,5the fit indicesrevealed that the model fit for
environmentally responsible behavior scale was not acceptable in main study.
Considering reliability analyses and confirmatory factor analyses results, two of the
items from environmentally responsible behavior scale, wificimot contribute well
to the total variability and had very low factor loading, were deleted and a second

CFA was conducted on the remaining data for the main study.

Table 3.6CFA Results and Reliability Coefficient of the Main Study

Scale RMSEA SRMR  GFlI CFI Reliability

Pro-environmental behavio .043 .029 .98 .99 .84

As shown in the table above, fit indices indicated a good model fit for the
scale. Also reliability codftients presented in Table 3were in acceptable ranges.
Final form of the preenvironmental behaviour scale was composed of 12 items.

Table 3.7Pro-Environmental Behavior Items with Loadings from CFA

Item Description Loading
Deliberately purchased food produced locally rather tmgorted .36
products.

Attended a protest march or a demonstration for environmental ree .57
Purchased products packaged in reusable or recyclable containers .61

Avoided buying from a company which shows disregard for the .58
environment.
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Pickedup litter or trash. .59
Recycled glass bottles, aluminum cans or paper. 51
Tried to use less energy (electricity, water etc.) 41
Made an effort to use less water when brushing my teeth or bathin .35

Considered politicians' positions related to eowmental issues when .51
voting or supporting.

Chose to read publications that focus on environmental issues. .68
Encouraged people involved in a destructive environmental behavi .70
stop that activity.
Encouraged others to take an actiorbehalf of the environment. .67
333BKnowl edge and Confidence in Onedbds of Knowl
|t was prepared to investigate the Kknowl

knowledge about climate change among experts, journalists, politicians, and
laypersongSundblad, Biel &Garling, 2008). This scale was a bipolar scale. First

polar was designed to measure knowledge of individuals about climate change and
second polar was designed to measure confid
climate changeln the first polar, individuals assess statements about climate change

as true or false. Then, individuals rate their answers in first polar according to their

confidence level which was composed ofai®i nt rating scale rangi
very certaid@ t o A 1u n=c ev &meysaled composed of three domains

concerning current climate state, causes, and consequences of climate change.
Knowledge of climate state was assessed by 8 statements, causestitgrh2nts,

and consequences by 24 statements. Knowledge of 3 diffgpast ofconsequences

was assessed: weather consequences (6 statemen@hdsgiaciersconsequences

(12 statements), and health consequences (6 statements). The knowledge and
confidence in onebébs knowledge of climate change
statements. The true statements were based on expert reports with a high likelihood

of being true. The main source of questions was IPCC (2001a, 2001b). False
statements were &@r contrasts to the true statements or -ketlwn
misunderstandings prevalent in society. The purpose of the false statements was to
counteract a response set to answer true to all statements. For each statement, there

was one box for true and one fordalto be checked by the participants. Confidence

was assessedonagxoi nt rating scale ranging from N6

uncertaino.
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The instrument was transl ated and adaj
(2013). Translated version of the instrument was examined by instructors from the
faculty of educatiori science education department for its content validity. They
also judged the quality of items concerning clarity, comprehensivenegganahar
structure The dita obtained from study were first entered to PASW and then
confirmatory factor analysis was rmducted using LISREL. Table 3.1$hows the
Knowl edge and Confidence in Oneds Knowl e
with their respective loadings, as dedvieom LISREL analysis. Also, all loadings
are .45 or greater than the -@it .30. The cubff .30 for factor loading of CFA was
suggested by Roberts and Bacon (199Yprder to validate factor structure for the
present study, CFA was conducted for ftale. The CFA results obtained from

each sction is presented in Table 3.8

Table 3.8CFA Results before Iltem Deletion

Scale RMSEA SRMR  GFI CFI

Knowledge .099 21 91 91

As shown in Table 3,8the fit indices revealed that the model fit for
knowledgepart of the scale was not acceptable in main study. Considering reliability
analyses and confirmatory factor analyses results, five of the items from knowledge
and confidence in oneb6s knowledge of cli
well to thetotal variability and had very low factor loading, were deleted and a

second CFA was conducted on the remaining data for the main study.

Table 3.9CFA Results and Reliability Coefficient of the Main Study

Scale RMSEA SRMR GFlI CFl  Reliability

Knowledge .087 17 .92 .94 .61

As shown in the table above, fit indices indicated a good model fit for each
subscale. Also reliability coefficients presentedhiTable 3.9were in acceptable
ranges. Final form ok nowl edge and confi derclonate i n  on
change scale was composed of 13 items. This scale was composed of two polar
which are knowledge about <climate change

climate change.
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Table 3.1Knowledge about Climate Change Items with Loadings from CFA

Item Description Loading
The blanket of snow in the Northern hemisphere has decreased approximately 10% since the 1960s. 45
The blanket of snow in the Northern hemisphere is currapibyoximately the same as in the 1960s. 46
The number of storms and floods has increased prominently in the past 100 years. .63
A cause of the rising sea level is the melting of glaciers and snow .58
The ice mass of the Arctic is expected to increagha next 100 years. A7
It is probable that an increasing number of mosquitoes and ticks within 50 years will cause more cases of human disedees it .56
due to the climate change.

The climate change will increase the risk in Sweden for distt@seserred by water (i.e., diarrhea) during the next 100 years. .63
It is probable that the mortality by lung edema and heart problems during heat waves in Sweden will increase duriritheansx .50
The climate change is mainly caused by inaedaoncentration of greenhouse gases. 73
The increase of skin cancer is mainly caused by climate change. 45
The climate change is mainly caused by the ozone hole. .67
The increase of air pollution is one of important reasons of climate change. .50
The global sea level has risen approximately 0.2 meters the past 100 years. 51




3.3.4 Environmental Attitudes Scales

Environmental Attitudes Scalesere developedy Gagnon Thompson and
Barton (1994) to assess participantsod et
general apathy toward environmental issues. Environmental attitudes scale was
composed of three dimensions which were ecocentric, antteopa@ andgeneral
apathy. Theinternal reliabilities of these three dimensions were assessed with
Cr o n Is alghh: ®.63 for ecocentrism, 0.58 for anthropocentrism, and f0r83
general environmentapathy. Ecocentri@ttitudes were measured with ten items
reflecing the intrinsic value of nature, feelings of relaxation being in nature and
being aware of a relation between humans and nature. Regarding the assessment of
anthropocentric attitudes, most of the thirteen anthropocentrism items emphasize a
concern assoated with the decreased quality of human life as a result of
environmental degradation. Eleven items were used to measure the environmental
apathy toward environment. These items emphasize a lack of interest in the
environmental issues and an idea thatiremmental threats have beeraggerated.

The items on environmental attitudes and general apathy were rated quoiat 5
Likert scale (1, strongly disagree; 2, disagree; 3, undecided; 4, agree; 5, strongly
agree). Items in the scale were translatedaadpatl e d i nt o Tur ki sh by

For this study, only items belong to ecocentric (concern for all living things)
and anthropocentric (concern for humans) dimensions were adapted. After the
adaptation and translation of the instrument, it consisted of 23 iteom$irmatory
factor analysisvas conducted to validate factor structimethe present study. Table
3.12shows the Environmental Attitude Scale items with their respective loadings, as
derived from LISREL analysis. Also, all loadings are .39 or greater for items
ecocentric and antbpocentric dimensions. Factor loadings were well above the cut

off .30 which was suggested by Roberts and Bacon (1997).

Table 3.11CFA Results and Reliability Coefficient of the Main Study

SubScale RMSEA SRMR GFI CFl  Reliability
Ecocentric attitude .063 .036 .97 .97 .82
Anthropocentric Attitude .054 .036 .97 .98 .84

The internal consistency of ecocentric attitudes and anthropocentric attitudes
item sets was reported as 0.82 aapha. 0. 84,
These values indicate an acceptable measure of internal consistency for the related
constructs.
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Final form of the environmental attitudes scale was composed of ecocentric
and anthropocentric dimensions and 23 items. Ecocentric dimension was edmpos

of 10 items. Anthropocentric dimension was composed of 13 items.
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Table 3.1Znvironmental Attitude Scale Items with Loadings from CFA

Dimension Item Description Loading

Ecocentric One of the worst things about overpopulation is that natural areas are getting destroyed for A7
development.
| can enjoy spending time in natural settings just for the sake of being out in nature. .57
Sometimes it makes me sad to see fordsetmed for agriculture. .54
| need time in nature to be happy. .65
Sometimes when | am unhappy | find comfort in nature. .68
It makes me sad to see natural environments destroyed. .60
Nature is valuable for its own sake. .54
Being out in nature is a great stress reducer for me. .70
One of the most important reasons to conserve is to preserve wild areas. .39
Plants, animals have as much right as humans to exist. 42

Anthropocentric  The worst thing about the loss of tfan forest is that it will restrict the development of new medicii .59
The thing that concerns me about deforestation is that there will not be enough lumber for future .43
generations.
One of the most important reasons to keep rivers and lad@s il so that people can have a placet .51
enjoy water sports.
One of the best things about recycling is that it saves money .52
The most important reason for conservation is human survival .58
Nature is important because of what it camtribute to the pleasure and welfare of humans. .64
We need to preserve resources to maintain a high quality of life. .59
One of the most important reasons to conserve is to ensure a continued high standard of living. .66
Continued land developmeista good idea as long as a high quality of human life can be preserve .51
Yakam tarzémé dejiktirmek zorunda ol madéjér .55
yapar ém.
Wild animals that provide meat for people are the nmpbrtant species to protect. .56
Animals could be used in scientific experiments to save human life .52
Humans have the right to modify the natural environment to suit their needs. .39




3.3.5 Topic Specific Epistemic Beliefs Questionnaire (TSEBY

The Topic Specific Epistemic Beliefs Questionnaire (TSEBDaten et al.,

2009 , which is a ten point scale ranging from

di sagr eeo, w a sepistesnie theliefs of ueidernsity students im eelation to
climate change.The original version of the scale consisted of 49 items assessing four
hypothesized epistemic beliefs, namely, certainty of knowledge about climate change

(12 items), simplicity of knaledge about climate change (12 items), source of

knowl edge about climate change (12 items), an
change (13 items). Cronbachdéds U for items | o0
Climate Change, Simplicity of Knowledg About Climate Change, Source of
Knowl edge About Climate Change, and Justiyca
Change were .70, .60, .71, and .71, respectively.

This scale was translated and adapted to TurkisHby] de and @zt ekin (2C

to assess the epistemic beliefs of-peevice science teachers about climate change.
After the adaptation and translation of the instrument, CFA was conducted to evaluate
how well items of scales fit to the proposed latent factd TSEBQ. Results of the pilot

study suggested reliable and valid Turkish version of TSEBQ consists of 19 items. Some
items in pilot study did not show acceptable factor loadings in any dimensions of the
scale and lower factor loadings than cut point38f. The cut point of .30 for factor
loadings in CFA was suggested by Roberts Badon (997). Also, according to-

values of CFA, the noenignificant tems were eliminated. Table 3.li8dicates
description of the subscales as well as some sample items for each subscale after pilot

study.
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Table 3.13Subscales of TSEBQ

Subscale

Subscale description

Sample item n a
Certaint This dimension ranges from the belief that absolute guigts with The knowledge abowimate 60
ertainty : , . : . , . -
certainty to the belief that knowledge is tentative and evolving. is constantly changing.
This dimension ranges from the belief that knowledge is an o
) ) ) Within climate research, fact
o accumulation of facts to the belief that knowledg characterized )
Simplicity ) _ _ _ are more important than 5 .61
as highly integrated concepts (i.e., from discrete, concrete, theori
eories.
knowable facts to relative, contingent, contextual knowledge).
This dimension ranges from tbelief that knowledge originates  When | read about isssie
s outside the self and resides in external authoritative sources fro related to climate, | try to 64
ource :
which it can be transmitted to the belief that self is a knower wit form my own understanding
the ability to construct knowledge in interaction with others. of the content.
This dimension concerns how individuals evaluate knowledge
. . . o To check whether what | rea
claims, ranging from the belief that knowledge can be justified ¢ . .
. . . _ _ about climate problems is
~ the basis of what feels right, fireand experience, authoritgtc.to _ .
Justification reliable, | try to evaluate itin 6 .60

the belief that rules of inquiry or reason should be ued one
must personally evaluate and integrate sources, critically asses

expert opinions, etc.

relation to other things | have

learned about the topic.




After pilot study for TSEBQ consisting of 19 items, confirmatory factor analysis
was made for main study to measure fithess of data for the presentGoundiymatory
factor analysis was oadlucted using LISREL. Table 3.1hows the Epistemic Belief
about Climate Change Scale items with their respective loadings, as derived from
LISREL analysis. Also, all loadings are .33 and greater than theffcpbint .30. The
cut-off .30 was suggestedylRoberts andBacon (997). Factor 1 represents Certainty
dimension, Factor 2 represents Simplicity dimension, Factor 3 represents Source
dimension and Factor 4 represents Justification dimension.

Then, confirmatory factor analysis was conducted aftehiéty analyses. Four
indexes, namely Root Mean Square Error of Approximation (RMSEA), Root Mean
Square Residuals (SRMR), Goodness of Fit Index (GFIl), and Comparative Fit Index
(CFI) were presented as fit statistics. The Root Mean Squared Error of Apptiax
(RMSEA) values below .06 and the Root Mean Square Residuals (SRMR) values below
.08 are accepted as good fit values. Moreover, Goodness of Fit Index (GFI) greater than
.90 and Comparative Fit Index (CFI) higher than .90 indicate a good fit toathe d
(Tabachnick & Fidell, 2013).

As shown in Table 34, the fit indices revealed that the model fit for epistemic
beliefs questionnaire was not acceptable in main study. Considering reliability analyses
and confirmatory factor analyses results, onehef items from source of knowledge
about climate change sidgale, which did not contribute well to the total variability and
had very low factor loading, were deleted and a second CFA was conducted on the
remaining data for the main study.

Table 3.14CFA Results of Main Study

Scale RMSEA SRMR GFlI CFI

TSEBQ 10 A2 .85 46

In the main study, the results in the following table were obtained in terms of
CFA fit indices and reliability coefficients for TSEBQ after eliminating of one item from
source of knowledge about climatieange suiscale (see Table 3.15
Table 3.5 CFA Results and Reliability Coefficient of the Main Study

Scale RMSEA SRMR GFlI CFI Reliability

TSEBQ .054 .046 .95 .96 81
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Table 3.16TSEBQ Items with Loadings from CFA

.9

Dimension  Item Description Loading
Certainty The knowledge about issues concerning climate is constantly changing. 40
Theories about climate can be disproved at any time. .54

What is considered to be certain knowledge about climate today, may be considered to be false tonr .33

The results of climate research are preliminary. .61

Simplicity Within climate research, facts are more important than theories. 74
Within climate research, accurate knowledge about details is the most important. .84
Within climate researctaccurate knowledge about details is the most important. 40
Within climate research, many things hang together. .65
Knowledge about climate is primarily characterized by a large amount of detailed information. .62

Source To gainreal insightintoisses r el ated to climate, one has t .67
reads.

My own understanding of issues concerning climate is at least as important as the knowledge thate .60

about them in various texts.

When | read about issuedated to climate, | try to form my own understanding of the content. .63
Justification When | read about climate problems, I trust the results of scientific investigations more than the viev .56

of ordinary people.

| understand issues relatedclimate better when | think through them myself, and not only read about .66

them.



89

To find out whether what | read about climate problems is trustworthy, | try to compare knowledge ft
multiple sources.

When | read about climate problems, | Bamost confidence in knowledge that confirms what | have se
with my own eyes.

To be able to trust knowledge claims in texts about issues concerning climate, one has to check var
knowledge sources.

To check whether what | read abalitnate problems is reliable, | try to evaluate it in relation to other

things | have learned about the topic.

.59




Final form of Turkish version of TSEBQ was composed of 18 items and four
belief dimensions about knowledge about climaet chaRgetor 1 represents Certainty
dimension composed of 4 items, Factor 2 represents Simplicity dimension composed of
5 items, Fadr 3 represents Source dimension compose® aems and Factor 4

represents Justification dimension composed of 6 items.

3.3.6 The Uncertainty Scale

The Uncertainty scale, which is a five point Likertc al e ranging fr
strongly agreedo to Al = st r o-segice scighGesagr e
teachersd uncertainty about the reality of
scale was originally developed by Whitmarsh (2005) to asgeblic scepticism about
the reality of anthropogenic climate change. The original version of the scale consisted
of 37 items assessing one hypothesized skeptical view about anthropogenic climate
change. Uncertainty scales are composed of two dimensibith ere disinterest in
climate change dimension and scepticism dimension. Disinterest in climate change
dimension includes items about individuals see climate change as irrelevant to them and
they do not make any action to influence on climate changetiGsen dimension
include items about rejection of human effect on climate change. Whitmarsh reported
internal consistency reliabilities as 0.66 for scepticism dimension of uncertainty scale.

The instrument was translated and adapted into Turkish by HigdeDztekin
(2013). The results of the pilot study demonstrate that uncertainty scale was composed
of 23 items and two dimensions which were disinterest in climate change and scepticism
dimensions. Disinterest in climate change dimension included 11.it8oepticism
dimension included 12 items.

The data obtained from main study were first entered to PASW and then
confirmatory factor analysis wasomducted using LISREL. Table 3.1¢hows the
Uncertainty Scale items with their respective loadings, as derir@d LISREL
analysis. Also, all loadings were .35 or greater than the@ftyioint .30. Roberts and
Bacon (1997) suggested aff point as 0.30 for factor loadings of CFA.

Then, confirmatory factor analysis was conducted after reliability analyses. Fou
indexes, namely Root Mean Square Error of Approximation (RMSEA), Root Mean
Square Residuals (SRMR), Goodness of Fit Index (GFIl), and Comparative Fit Index
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(CFIl) were presented as fit statistics. The Root Mean Squared Error of Approximation
(RMSEA) valueshelow .06 and the Root Mean Square Residuals (SRMR) values below
.08 are accepted as good fit values. Moreover, Goodness of Fit Index (GFI) greater than
.90 and Comparative Fit Index (CFI) higher than .90 indicate a good fit to the data
(Tabachnick & Fid#, 2013).

Table 3.17CFA Results before Item Deletion

Scale RMSEA SRMR GFI CFI

Uncertainty scale .070 .091 .84 .92

As shown in Table 3.17the fit indices revealed that there was an acceptable
model to data fit for uncertainty scale. Considerieigability analyses and confirmatory
factor analyses results, 6 of the items from uncertainty scale, which did not contribute
well to the total variability and had very low factor loadings, were deleted and a second
CFA was conducted on the remaining datéter deletion of 6 items, the second CFA
revealed a good ndel fit for scale (see Table 3.)18hese problematic items were not
included and remaining 17 items were used to assess pre Vi ce sci ence teac

uncertainty about the reality of anthropageclimate change.

Table 3.18CFA Results and Reliability Coefficient after Item Deletion

Scale RMSEA SRMR GFlI CFI

Uncertainty scale .055 .057 .92 .96

The internal consistency for disinterest in climate change and scepticism
dimensions of uncertainty scale items sets was reported as 0.82 and 86, respectively
assessed with Cronbachoés alpha. These values
consisteny for the related construct.

Final form of uncertainty scale was composed of 17 items and two dimensions.
First dimension is disinterest dimension comp
with climate clange. Second dimension is scepticism composed of 11 items about
i ndividual sé6 skeptical beliefs towards anthr

obtained in CFA wergiven in the following Table 3.19
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Table 3.19Uncertainty Scale Items with Loadisifrom CFA

Dimension Item Description Loading
Disinterest to It is already too late to do anything about climate change. .68
climate change Human activities have no significant impact on global temperatures. 72
Nothing | do makes any differencedlimate change one way or another. .68
| tend to consider information about climate change to be irrelevant to me. 72
There is no point in me doing anything about climate change because rase is. .67
Nothing | do on a daily basis contributesthe problem of climate change. 43
Scepticism Climate change is something that frightens me. (R) .35
| am uncertain about whether climate change is really happening. 72
The evidence for climate change is unreliable. .54
Claims that humaactivities are changing the climate are exaggerated. 72
There is too much conflicting evidence about climate change to know whether it is actually 45
happening.
The effects of climate change are likely to be catastrophic. (R) .64
Recent floods inhis country are due to climate change. (R) 45
It is too early to say whether climate change is really a problem. 72
The media is often too alarmist about issues like climate change. .60
Flooding is not increasing, there is just more reporting iafthe media these days. .64
I do not believe climate change is a real problem. 71

(Note: R means reverse items)



3.4 Procedure

At the beginning of the presents study, it was started with the identification of
the research problem. Then, scales for the present study was selected. To use these
scales, essential permission for using the scale from the authors was granted. After that
the translation and adaptation period were started. During the adaptation and translation
period, translations were controlled by Academic Writing Center to make correct and
culturally suitable tranlation. To control suitability of the scales to sciedueagion,
faculty members of science education were consulted. After that, the scale was ready to
collect data from prservice science teacherBhe research was conducted ethically
following the protocols approvedy the Human Research Ethical Committaed
student s0 phasedrchwas vplantary.on i n

Stated differentlyThe necessary permissions both from the Research Center for
Applied Ethics of Middle East Technical University and administarion of selected public
universities were allowedin der to conduct human subject research. Then, 4 page optic
form of instrument were administered to 1500-peevice science teachers in the 2012
2013 semester at public universities of Turkey. A total of 11 public universities involved
in the study. All da collection process was carried out by the researcher. It took
roughly one hour for participants to complite the questionnaires. All the explanations
and directions were provided by the researcher in every classroom. Instructor support
was needed in ordéo keep the class concentrated on questionnaires. The students were
told that their responses will be kept confidential and they were told to complite the
guestionnaires sincerely. It is also said that this is a voluntary participating study. Any
student unwilling to participate was not forced to fill out the questionnaires. No major

problem was encountered during the administration of the questionnaires.

3.5. Analysis of Data

PASW and LISREL statistical programs were used to make statistical analysis
By using descriptive and inferential statistics, the collected data were statistically
analyzed. Descriptive statistics included mean, standard deviation, frequency, minimum,
maximum of the all instruments in the present study were presented as descripti

statisticwhile inferential statistics comprised path analysis was used to examine the link
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between preenvironmental behaviour, scepticism about climate change, epistemic
beliefs about climate change, value orientations, attitudes towards climate emahge

knowledge about climate change.

3.6 Assumptions and Limitations of the Study

3.6.1 Assumptions of the Study

1. The administration of the Questionnaireswere done under standard conditions.

2. The items of scales were answered sincerely bgubjects of the study.

3. Preservice sience teachersdid not i nterac:

administration.

3.6.2 Limitations of the Study

The current research study has some limitations to take into account in any attempt to
generalizeghe results.

1. This study is limited tgre-service science teachers attendinguiblic universities
located in Turkey. Data from different kind of universiti@arivate) and sample
(background)might provide different results.

2. The number of items fod in the questionnaire may not be sufficient to grasp the
s t u d e nrenvirdinenpal behaviours and related attributes.

3. The data might not represent the complete objectivity becalussing selfeport
measure Future inquiriesthrefore use qualitatie data collection procedures such as
interviews to validate and get andepth understanding of the observed relationships.

4. Behavior was not actual and behavior scatephasizedon behaviors regarding

general environmental issues instead of espe@atiyhasizingn climate change

3.7 Internal Validity of the Study

Internal validity of the study refers to the differences on the dependent variable
obtained in a research study is due to the independent variable, and not causing from any
other unrelad variables (Fraenkel & Wallen, 2006). In this part, the ways of deailing
with threats to internal validity were discussed in this section.

In the present study, instrument decay, data collecter characteristics and data
collector bias, are not consi@erto be a threat to internal validity. Because, most of data

collection were realized by researchers. Generally, instrument decay are revealed in
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observational studies when the insturments is administered to same participants many
times. In current studg nstr ument were wused just one
data collection insturment was composed of-sgtiort items and all scoring were made

by optical mark reader machine. Data collector bias occurs when data collection and
scoring procedure weraade by data collector and data can be change unconsciously to
obtain certain results.

This study correlational study and data were collected one times for each group.
In addition, no intervention takes place in data collection procedure. Therefore,
maturation, attitude of subjects, regression, history, maturation and implementation
threats to internal validity are not discussed in this part.

I n the <correlational studi es, rel ati
investigated and the receit relationhip can be defined by any other characteristics.
This threat to internal validity is known as subject characteristics in correlational
research (Fraenkel & Wallen, 2006). In the present study, the obtained relationships
might be explained by angther characteristics of subjects such as income level of
participants.

The patrticular locations in which data are collected, or in which an intervention
is carried out, may create alternative explanations for results and this is called location
threat(Fraenkel& Wallen, 2006). Most of the data collection was made by researchers
and clasrooms were controlled for holding similar conditions. Although the instruments
were administered to participants in their own classrooms, location can be threat to
internal validity of the present study due to existing different conditions among
universities in different regions, interms of resources, physical conditions.

Another threat to internal validity for the present study is testing because in
correlational st di e s participantsé responses t o
previous and other related insturments which participants administered preciously. In
this study, the instruments were used only once and at the same time, so the testing
threat cannot beaken into account.

Although the subject of the study is selected carefully, it is common to lose
some as the study progresses. This is known as the mortality threat (Faéhlkéen,

2006). Regarding the current study, the some of the dean of a facatyniversity
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refused to participate in the study. In addition, the instruments were administered to the
volunteers. Therefore, this situation affects the correlations in the study and mortalitiy

can be threat to internal validity for the present study

3.8 External Validity of the Study

External validity can be defined as the generalizability of the findings of the
research studies (Fraenkel\&allen, 2006). In this study, the sample was intended to
be defined randomly but due to the administrative restrictions, this would not be
possible. Therefore, the representativeness of the sample might be influenced by the
sample selection. On the othend, there are 53 universities which includes elementary
science education department and data were gathered from 11 universities. Although, the
selection of the sample was convenient, the large sample size enables the

generalizability of the findings.
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CHAPTER 4

RESULTS

This chapter consists of the resuitdong todescriptive and inferential statistics.
In the descriptive statistics pasggl-assessment regarding climate chabgekground
meanscores, standard deviatianjnimum and maximum values afréquency analyses
were usedInferential statistics, on the otherhand, included correlation analysis among
pro-evironmental behviour, knowledge about climate change, confidence in kowledge
about climate change, environmdntttitudes, epistemic beliefs regarding climate

change, uncertainty beliefs regarding climate change and path analysis.

4.1. Descriptive statistics

4.1.1.Sel-Assessment Regardinglimate ChangeBackground

In this part, results regarding intent oriented behavior, responsibility of climate
change, source of information about climate change, general attdwaeds climate
change, beliefs and opinions about consequences about climate change were presented.
In order to collect information abogeneral attitudes, beliefs and opinions about
climate changegeacher candidates were asked several questions.Responses revealad that
almost all of the participant claimed tohave heard climate changel(&®2%0), and
thought thatpattern of weatheris generally changing (92.2%).0n the other hand, while
72% of partigbants agreed with the ideattat hi ngs can be done to mitd.i
of climate changed, 7.6% thought namatti ng can b
change. Besides, whig9.3% of participants believed that things can be done to tackle
climate change, only7.2% thought nothing can be done to tackle climate change.Apart
from, majority of participants percieved climate change as one of the mosttamip
problemsare faced by people (72.6%). Although acknowledging that climate change is
an important problem,they believed that there are more important problems than climate
change (22.8%). A few , on the other hand, claimed that climate change & not
important problem 2.0%and that climate change is not a problem at all 0.4%.As far as
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teacher candidates opinions about negative consequences of climate change on living
things,great majority indicated their agreement on that climate change negatigety af

on all human beings (92.9%). Relatively few argued that climate change negatively
influencebeachfront (1.8%), third world (1.0%) as well as poor people (2.0%).

Taken together, self reported responses indicated thasepree science
teachers in ausample wereaware of climate changeand concern about disastrous effect
of climate change on all human beings. Although preservice science teachers have not
regularly taken any action ot of concern for climate change so far, they thought that
things can belone to mitigate the effect of climate change.

I n order to collect to information abo
whether they regularly take any action out of concern for climate change. Specifically
only more than a third of surveyteech candi dates (39%) said ¢
OHave you ever taken, or doyou regularly
change?06. While half of the respondents st
concern for climate change.

Preservice science teachers6é responses t
Sshould have the main responsibility for
Table 4.1Most of the participants shared the iddet all people should take the
responsibilityof tackling climate change (91.6%) followed by the idea tiatt only
environmental organizations (85.5%) and individuals (84.2%), but also business and
industry (79.1%) should take the responsibility to tackling climate change. While 21%
remain undecidedess than half (34.3%hdicated thathe local governments take the
responsibility to tackle climate change.

On a selreportedbasis,tot he question of A Wh at do
i nformed you are about climate change i ss!
on climate change. Slightly less than half stated thattheyd ei t heroriasuf f i
moderatelyy n f o raboatcclonate chage. While 5.9% claimetdd o know #dApract
n o t habougcmate change, 0.6% were found to be uninformed about climate change

issue.
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Table 4.1 Frequency Distributions of Participant Agreement with Responsibility
Statements and Corresponding Item Meams$ Standard Deviations

Items SA A U D SD M Stb

International organizations (e. g. the UM 44.6 29.6 143 55 6.0 4.01 1.16
UNESCO)

The national government 42.1 351 139 54 35 4.07 1.04
Local government 343 32.7 21.0 7.3 48 3.84 112
Business andahdustry 547 244 95 56 59 4.17 1.17

Environmental organizations /lobby 654 20.1 55 36 54 436 1.10
groups (e. g. Worldwide Fund for Natur

Individuals 63.7 205 6.0 42 56 433 1.12
All people 784 132 43 19 22 464 .83

(Note: SA strongly agree, A agree, U undecided, D disagree, SD strongly disagree, M
mean, StD* standard deviation)

4.12. Source of Information about Climate Change

Preservice science teachargentioned various sources of information about
climate changeAs presented Figure 4.1, majority of participants identified television
(86.1%) and internet (75.2%) as main sources of information. About 64r9% that
most of their learning abowimate changeook place in school/university education.
Friends and mvironmental groups were also frequently mentioned. Government
institutions supplying energy (8.5%)pcal municipalities (7.8%) and government
agencies (7.2%ere rarely mentioned. A few also mentionpdlic libraries (4.7%) as

a main source of informiain.
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Figure 4.1 Sources of information about climate change

In this following part, results regarding descriptive statistics, in particular, mean
scores, standard deviatiominimum and maximum values arflequency analyses
obtained from participants responses to the-gmaronmental behaviour scale,
knowledge about climate change and confidence in knowledge about climate change
scale, environmental attitudes scale, topic specific epistberlief scale,uncertainty

beliefs scale wereeported.

4.1.3 Preliminary data analysesregarding constructs of the study

The minimum and maximum values, means, standard deviations, number of
missing cases, skewness, and kurtosis values were inspected for the oueantitat
variables that would be subjected to factor analyses. The minimum and maximum
values, means, and standard deviations of each of the variables were reasonable and
within expected values. For reasonable and expected valuggsioness index lesksan
3.0 and kurtosis index les) do not create a problem for univariate normality (Kline,

2005). Skewness index ranged fre75 to 2.075 while kurtosis index was within the
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range of-1.960 and 7.915. Therefore, there seems to be no serious problem with
univariate normality. Percent of missing cases ranged from 0.1% to 4.3%. If the percent
of missing cases is below 5% of the sample, the method used for handling missing data
does not make a serious effect on the data set (Tabachnick & Fidell, 2001). Missing
cages was below 5%; maximum missing case was 4.3%. Missing values were replaced
by multiple imputation with expected maximization (EM). Multiple imputation uses
matching response patterns in the data and replaces missing values for several variables
simultaneusly (Schumacker & Lomax, 2004). After imputation, skewness index were

in the range 0f2.752 to 2.085 while kurtosis index ranged frelr59 to 8.284Based

on skewnessnd kurtosis values for all constructs, all values are in acceptable ranges
(between2, +2). They were all normally distributed.

Descriptive statistics, means and standard deviations, skewness and kurtosis
values forpro-environmental behavior, knowleegbout climate change and confidence
about climate change, ecocentric and anthropocentric attitudes, epistemic beliefs
regarding climate change, uncertainty beliefs regarding climate change and political

view are indicated in Table 4.2.

Table 4.2 Means, Standard Deviations, Skewness and Kurtosis Values for Scales

Mean SD Skewness Kurtosis

Pro-environmental Behavior 3.40 0.67 -0.07 -0.16
Knowledge About Climate Change 9.85 1.96 -0.64 0.40
Confidence in Knowledge About Climate Chani 3.66 0.66 -0.78 1.41
Ecocentric Attitude 4.31 0.57 -0.96 0.92
Anthropocentric Attitude 3.24 0.75 -0.94 1.17
Epistemic Beliefs About Climate Change 7.43 1.09 -0.22 -0.03
Uncertainty Beliefs About Climate Change 252 0.74 0.85 1.05
Political View 3.21 0.94 -0.03 -0.50

In the following part,pro-environmental behavior, knowledge about climate
change and confidence in knowledge about climate change, ecocentric and
anthropocentric attitudes, epistemic beliefs regarding climate change, uncertainty beliefs
regarding climate change with respect to gender and total sample were presented in the

given sequences.
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4.1.4 Pro-Environmental Behavior Scale
ltisaselfr eported questionnair esenvibshne®a si ng
behavior with a 5 point s¢e ranging waygo never. Table 4.3 presented mean scores

and standard deviations of peavironmental behaviors with respect to gender.

Table 4.3 Mean and Standard Deviation of-BEnvironmental Behavior Scale With
Respect To Gender and Total Sample

Gerder M SD
Female 3.37 .65
Male 3.47 72
Total 3.40 .67

As reported in Table, the overall mean scoregmeironmental behavior scale is
slightly higher than the migoint of 3, indicating that participants of this study had
relatively low tendency to behave in anvironment responsibl@anner. With respect
to gender, however, males, comparedidmales,gained higher scores which implies
mal esd® higher tendency to behave in respon
showed frequency distribution of items in govironmental behavior scale and mean
scores and standard deviation of each item in-@neironmental behavior scalén

analysing data, we elected to collapse strongly agree and agree into one category.
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Table 4.4. Frequency Distributions of Pagient Agreement with Pr&nvironmental Behavior Statements and Corresponding

Item Means and Standard Deviations

> 0

w & E
Items = = 2 6‘ § M  StD

= o o IS 5

< L () ' d 2
Deliberately purchased food produced locally rather than imported 18.6 441 279 75 20 370 .92
products.
Attended a protest march or a demonstration for environmentalrea 7.8 13.9 157 251 37.6 229 131
Purchased products packaged in reusable or recyclable containers 15.0 32.6 309 164 5.2 3.36 1.08
Avoided buying from @ompany which shows disregard for the 175 348 273 152 52 344 110
environment.
Picked up litter or trash. 16.3 31.1 293 16.2 7.1 333 1.14
Recycled glass bottles, aluminum cans or paper. 226 389 225 119 4.2 364 108
Tried to use lessnergy (electricity, water etc.) 329 409 180 64 18 397 .96
Made an effort to use less water when brushing my teeth or bathin¢c 39.9 379 138 58 26 4.07 1.00
Considered politicians' positions related to environmental issues wi 20.8 29.9 28.7 13.2 7.4 3.43 1.17
voting orsupporting.
Chose to read publications that focus on environmental issues. 13.2 319 340 176 34 334 102
Encouraged people involved in a destructive environmental behavic 18.0 36.1 29.2 135 3.1 352 1.03
stop that activity.
Encouraged others to take an action on behalf of the environment. 145 309 30.2 16.8 7.6 3.28 1.13
Total Scale 3.40 .67




Preservice science teachers tended to engage werpnoonmental behavior,
among them are using less water and energy, doing recycling and considering the
politiciansd position t o supporing d-aexanple, a l i S
great majoriy of participants reported théttey (77.8%) frequently oalways maden
effort to use less water when brushihgir teethor bathing. In addition, great majority
(73.8%) stated that they frequentlyaways triedto use less energy (electricity, water
etc.).On the othethand, theywere least likely to attend a protest march or a
demonstration for environment al reasons (
were evaluated togetheParticipantsalso mentioned that more than one third of them
(44.1%) fequently recycled glass bottles, aluminum cans or papemand than one
third of them (38.9%jrequently purchased food produced locally rather than imported
products. More than one third of participants (36.1%) declared that they frequently
encouragegeople involved in a destructive environmental behavior to stop that activity.
Slightly more than one third of participants (34.8%&guently had a tendency to avoid
buying from a company which shows disregard for the environment. \Wéddy one
third of participants (32.6% frequently purchased products packaged in reusable or
recyclable containers, less than one third of participants (30.9%) sometimes. While
slightly more than one third of participants (34%) sometimes read publications that
focus on emironmental issues, less than one third of participants (31.9%) frequently did.

In addition, more than one fourth of participants (31.1%) reported that they frequently
picked up litter or trash. Nearly equal percentages of participants for frequent§6§30.9
sometimes (30.2%) choices stated that they were likely to encourage others to take an
action on behalf of the environment. More than one fourth of participants (29.9%)
reported that they frequently consitadler ed

issues when voting or supporting.

4.1.5.Knowledge and Confidence in Knowledge about Climate Change Scale
Knowledge and confidence inpseer vi ce science teachers

climate change together with the confidence that they show in their knowledge of

climatechange wasssessed through knowledge and confidence in knowledge scale. It

is a 13 item ira bipolar scale. While firgtart measuretd h e p a r knowtedgpoa nt s 6

climate change issue and second pem$essed the confidence level of participants on
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their knowledge. Knowledge statements from several domains (causes, sea and glacier
consequencedealth consequences and weather consequehcémate change) were
selected(Table 4.5) As seen from the table, the mean proportion of correct answers
exceeded chance level (.50) (Sundblad, BieG&rling, 2008).Knowledge was highest

for causes,followed by sea and glacier consequences and health consequences.
Knowledge was the least for weather consequences.

As far as confidence level was considered,-gawvice science teachers were
found to have higher confidence in knowledge of causes, falldweconfidence in
knowledge of weather consequences, health consequences and sea and glacier
consequences. In addition, ggervice science teachers were rather confident in their
knowledge as mean value of 3.66 is slightly higher than the midpoint @&lsb3he

confidence level of three fairly certainand four is more certain than uncertain.

Table 4.5 Mean and Standard Deviation of Knowledge and Confidence about Climate
Change Scale With Respect To Gender and Total Sample

Knowledge Confidence
Gender M SD M SD
Female .65 115 3.68 .647
Male .66 128 3.63 .704
Total .65 119 3.66 .664

In short, preservice science teachers appeared to be knowledgeable about
climate change M=.65 and were fairly confident in their own knowledge
(M=3.66).Females and males were similar with respect to in their knowledge and
confidentlevels.Theywhile expressing high level of knowledge, they had a rather low
sense of confidence in thelsgowledge.

With respect to gender, it can be said tteabales had higher in knowledge of
consequences confidence in their knowledge about climate change thanMraR6§
for females and/l= 3.63 for males).
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Table 4.6 Mean and Standard Deviatiorboimains for Knowledge about Climate Change Scale With Respect To Gender and Total
Sample

Causes Sea and Glacier Health Consequences Weather
Consequences Consequences
Gender M SD M SD M SD M SD
Female .66 .18 .61 14 .61 21 .53 .25
Male .69 21 .60 15 .61 21 .58 .28
Total .67 19 .61 14 .61 21 .54 .26

G8

Table 4.7 Mean and Standard Deviation of Domains for Knowledge about Climate Change Scale With Respect To Gender and Total
Sample

Causes Sea and Glacier Health Consequences Weather
Consequences Consequences
Gender M SD M SD M SD M SD
Female 3.96 91 3.40 .82 3.61 .83 3.65 .89
Male 4.00 .88 3.66 .80 3.69 .83 3.78 .92

Total 3.97 .90 3.48 .83 3.64 .83 3.69 .90
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Table4.8 Frequency Distributions of Participant Agreement with Knowledge and Confidence about Climate Change Scale Statements
and Corresponding Item Means and Standard Deviations

T F ltems vC FC U FU VU M StD

7.6 92.4 The blanket of snow in the Northenemisphere has decreased 211 345 293 7.3 7.8 354 113
approximately 10% since the 1960s.

86.1 13.9 The blanket of snow in the Northern hemisphere is currently 20.6 26.5 23.3 139 15.7 3.23 1.34

approximately the same as in the 1960s.

21.9 78.1 Thenumber of storms and floods has increased prominently in the pa 29.1 35.2 23.2 7.9 4.5 3.77 1.09
100 years.

85.4 14.6 A cause of the rising sea level is the melting of glaciers and snow. 414 30.3 16.7 7.9 3.7 398 1.11

75.2 24.8 The ice mass of tharctic is expected to increase in the next 100 years 23.8 26.2 23.0 14.5 12.5 3.34 1.32

84.5 15.5 Itis probable that an increasing number of mosquitoes and ticks withi 24.9 37.6 24.1 7.8 5.6 3.68 1.10
years will cause more cases of human diseases in Turkey, due to the
climate chage.

81.5 18.5 The climate change will increase the risk in Turkey for diseases 225 36.1 265 87 6.2 3.60 1.11
transferred by water (i.e., diarrhea) during the next 100 years.

86.9 13.1 Itis probable that theortality by lung edema and heart problems durir 23.6 35.2 26.5 8.3 6.3 3.61 1.12
heat waves in Turkey will increase during the next 50 years.

92.Z 7.8 The climate change is mainly caused by increased concentration of 40.7 31.9 158 7.0 4.6 3.97 1.12
greenhouse gases.

82.8 17.2 The increase of skin cancer is mainly caused by climate change. 275 30.2 26.0 11.0 53 3.64 1.15
78.0 22.0 The climate change is mainly caused by the ozone hole. 40.3 33.7 16.0 58 4.2 4.00 1.08
88.0 12.0 The increase of air pollution is one of important reasons of climate ch 39.2 31.9 175 7.9 3.5 3.95 1.10
85.9 14.1 The global sea level has been constant the past 100 years. 25.6 23.4 219 139 15.1 3.30 1.38

Total Scale 3.66 .664

(Note: T true, F false, VC very certain, FC fairly certain, U undecidedakly uncertain VU very uncertain, Mnean, StDstandard
deviation, * indicates correct answers)



Regarding knowledge for causes, it was found that participants were informed
about causes of climathange. Althouglgreat majority of participants answered the
guestion about concentration of greenhouse gases causes the climate change (92.2%),
only lessthan half (40.7%), felt very confident in their answers. In addition, the great
majority selected the correct answer that air pollution is one of the important reasons of
climate change (88%) but less than half (39.2%) felt very confident inahsiver.On
the other hand, participants had a misconception that climate change is mainly caused by
ozone hole (78%) and more than half (74%), felt confident in their wrong answer when
Avery certaino and Afairly certaino choice

Knowledgefor consequences was composed of three domains such as sea and
glaciers, health and weather consequences. Regarding knowledge for sea and glacier
conseqguences, although great majority answers the quedtihe rising of sea level
caused bymelting of glaiers andsnow correctly(85.4%), only less than half (41.4%),
felt very confident intheir answers. On the other hand, participants answer the questions
about the blanket of snow in the Northern hemisphere and ice mass of the Arctic
wrongly. Although majaty of participants (92.4%) answers the question of
approximately 10% decreasisthe blanket of snow in the Northern hemisphere since
the 1960swrongl vy, more than half (55.6%),
certaino and fcesawere lewaluate@d togethear. Mmivese dimdimgs clearly
indicated that they were unaware of their misconceptions though 29.3% of participants
were uncertain about their confidence level regarding whether the blanket of snow in the
Northern hemisphere has demsed approximately 10% since the 1960s not.

Secondly most of ©participants (86.1 %) had a
in the Northern hemisphere is currently a
interestingly nearly half of them (424 felt high confident in their responses when
Avery certaino and Af ai rtoggthec wadditian, modt ofc h o i cC ¢
participants (75.2%) answers the question of ice mass of the Arctic wrongly and
interestingly half of the participan(s0%) selfc onf i dent i n these res|
certaino and #Afairly certainodo choices wer
indicated that they were unaware of their misconceptions though 23% of participants

were uncertain about their confidenlevel regarding whether the ice mass of the Arctic
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is expected to increase in the next 100 years or not. Most of participants (85.9%) also
answered the question of changes in global sea level the past 100 years wrongly but
nearly half of the participast ( 49 %) felt <confident in their ar
and Afairly certaino choices were evaluated t
that they were unaware of their misconception about whether the global sea level has
been constant the pa<0 years or not.
Concerning knowledge for health consequences, participants (84.5%) knew that
the increasing number of mosquitoes and ticks within 50 years due to climate change
will cause more cases of human diseases in Turkey, found to (37.6%) mioiority
participants fairlyconfident in their responses. Although great majority (81.5%)
responded the question of risk for diseases transferred by water in Turkey correctly, only
less than half (36.1%) felt fairly confident in their responses. On the othdy imast of
participants (82.8%) had misconceptianh a t inérdaseeof skin cancer is mainly
caused by <climate changeo and -confidemtri,esti ngly |
their knowledge (57.7%whenfivery certaino and gBré ai rly cer
evaluatedtogether. Thesdindings clearly indicated that they were unaware of their
misconceptions though 26% of participants were uncertain about their confidence level
regarding whether climatshange increaseskin cancer or not.
Regarding knowledg for weather consequences, most of the participants
(86.9%) knew that mortality by lung edema and heart problems during heat waves in
Turkey will increase during next 50 years but less than half of participants (35.2%)
found to be fairly confident in theresponses. Although great majority of participants
(78.1%) answered the question of increases in number of storms and floods in the past
100 years, less than half of them (35.2%) felt fairly confident in their answers.
In conclusion, it can be inferredoim descriptive results of knowledge about
climate change and oneds own confidence in kn
participants were knowledgeable and confident about air pollution and greenhouse gases
regard as causes of climate change aockases of sea level and melting of glaciers and
snow regard as consequences of climate change. However, they did not know melting of
glaciers in the North hemisphere as a result of climate change and that ozone hole did
not cause climate change but thegrevconfident these misconceptions.
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Knowledge is oneignificant factorthat eases the adjustmentr®w conditions.
Low <confidence I n I ndi vistnukmate he seaoctv rand k n o w |
validation of the current condition by further informatiacquisition (Chaiken,
Liberman, &Eagly, 1989). Howevemvhen actuak nowl edge and conf i de
own knowledge are not matchezleachother, individuals may not own a realistic view
of their knowledge.

Table 4.9Correlations for True Statements between Average Knowledge Scores and
Mean Confidence Ratings

Causes Consequences Consequences Consequences
Sea and Glacier Health Weather
PST 096 094" 160" .080"

Note: ** p< 0.01

For each domain, theorrespondence between actual knowledge and self
reported confidence was assessed by calculating product moment correlations between
mean of knowledge scores and mean of confidence ratings. As presented in Table 4.9.,
the match between knowledge and cosfidce was better in domain of health
consequences ofiglate change than other domaiiisieresults of analysis showed that
preservice science teachersod knowledge abo
matched the confidence in knowledge of these dimenRiworas implied that prservice
science teachers have realistic view about their knowl€dgehe other handhat the
correlaton values weresmaller than .29 demonstratesimall relationship between
knowledge and confidence in knowledgmong preservice science teachefSohen,
1988, pp. 7P1). The positive correlation values indicated that when their knowledge

about climate change was improved, their confidence in their knowledge would increase.

4.1.6 Environmental Attitude Scale
Preser vi ce science teachersbo i@ntwo r on me
dimensions; to ecocentrigttitudes and anthropocentrttitudes. Table 4.1lihdicates
mean scores and standard deviations of environmental attitude dimensions with respect
to gender, fmale preservice science teachers had high ecocentric and anthropocentric

attitudes towards environment.
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Table 4.10 Mean and Standard Deviation of Environmental Attitude Scale With Respect
To Gender and otal Sample

Eco-centrism Anthropocentrism

Gender M SD M SD

Female 4.34 553 3.24 717

Male 4.23 596 3.22 .834

Total 4.31 .569 3.24 .753

As indicated in the Table 4.1pre-service science teachers had higher scores on
ecocentric dimension itemsM= 4.31) when compared with the meanores of
anthropocentric dimension itemdV£ 3.24). Based on mean values, they were
concerning for environmental issues for all living things than for only human beings. It
can be said that pigervice scienceeachers tended o h a v ecerdgrioworfide ic ® w 0
in other words, they thought that environment deserves protection because nature has
intrinsic value. Withrespect to gender, females had higher scores on theeatric
dimension and lower scores time anthropocentridimension, indicating that fieales
were more valuingnature for its ownsake. Males however, reported having more
anthropocentric attitudes, toward the environmémales tendedto believe that the
environment should be conserved due to its value in sustaining or improving thg qualit

of human life, human comfort and health (see Gaghbompson & Barton, 1994).
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Table 4.11 Frequency Distributions of Participant Agreement with Ecocentric Attitudinal Statements and Correpandlegns

and Standard Deviations

ltems SA

A

U

D SD M

StD

One of the worst things about overpopulation is that natural areas are getting destrc 60.5
development.

272 8.7 2.2 14 443 .849

| can enjoy spending time in natural settings just for the sake of being out in nature. 44.2 35.8 13.2 45 2.3 4.15 .967
Sometimes it makes me sad to see forests cleared for agriculture. 529 31.3 10.2 4.2 15 430 .917
| need time in nature to be happy. 50.0 335 114 3.8 1.4 4.27 .905
Sometimes when | am unhappy | find comfort in nature. 495 345 10.1 45 1.3 4.26 .910
It makes me sad to see natural environments destroyed. 56.7 309 7.4 34 16 4.38 .885
Nature isvaluable for its own sake. 56.5 26.1 10.1 5.2 2.2 4.30 .991
Being out in nature is a great stress reducer for me. 544 29.6 106 3.4 2.0 4.31 .932
One of the most important reasons to conserve is to preserve wild areas. 53.4 289 10.3 3.6 3.8 4.25 1.030
Plants, animals have as much right as humans to exist. 59.7 289 7.2 25 1.7 442 .864
Total Scale 431 .569

(Note: SA strongly agree, A agree, U undecided, D disagree, SD strongly disagree, M mean, StD standard deviation)



Participants were likely to endorsmphisticated ecocentric attitudes towards
environment. Stated differently, theypnserved environment because they perceived
nature as worth preserving without thintlgpat the economic or lifestyle implications of
conservation (Gagnoifhompson & Barton, 1994).

In particular, theytended to believe that destruction whtural environment
caused for human and humaantivities isso bad and create sadness among them. In
addition, participants were likely to preserve nature not only for own sake but also for
ani mals and pl ant sa.ndWhiieangriiesat ¢c @ gWwegr e ge e&louat e
majority of the participantsagreed thatworst thing of the overpopulation is
envronmental destruction for development (87.7%at destroyingof environment
saddens them (87.6%), that plants and animmal® rightfor living in nature (88.6%).
Participants also thought that being out in nature is a great stress reducer for them
(84%). Participants felt sad to see natural environments destroyed (84.2%). Lastly, they
had tendency to see nature as valuable for only its sake (82.6%).Moreover, mean and
standard deviation scores supported that participants were likely to be happy in nature,
conserve the nature for its own sake and be unhappy when destruction of environment
for development occurred and they stay away from nature. In addition to this,
participants give importance to wild areas for their own sake (82.3%).Participants
showed thdowest agreement to enjoy spending time in natural settings just for the sake

of being out in nature (80%).
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Table 4.12 Frequency Distributions of Participant Agreement with Anthropocentric Attit&lataiments and Corresponding Item
Means and Standard Deviations

Items SA A U D SD M StD

€6

The worst thing about the loss of the rain forest is that it will restrict the develop 15.7 27.5 33.1 10.9 12.8 3.23 1.214
of new medicines.

The thing thatoncerns me about deforestation is that there will not be enough 10.8 17.6 21.5 20.6 29.5 2.60 1.354
lumber for future generations.

One of the most important reasons to keep rivers and lakes clean is so that pec 13.2 20.1 22.2 22.3 222 2.80 1.342
have a place to enjoy water sports.

One of the best things about recycling is that it saves money. 18.6 28.4 20.5 18.6 13.8 3.20 1.316

The most important reason for conservation is human survival. 405 345 121 6.3 6.6 396 1.171

Nature is importanbecause of what it can contribute to the pleasure and welfare 32.2 32.2 13.9 11.2 10.6 3.64 1.316
humans.
We need to preserve resources to maintain a high quality of life. 40.3 31.1 124 8.0 8.3 3.87 1.256

One of the most important reasons to conserve ensure a continued high standa 24.1 35.0 17.9 11.3 11.7 3.49 1.288
of living.

Continued land development is a good idea as long as a high quality of human 14.4 25.2 245 15.0 20.8 2.97 1.346
can be preserved.

As long as | do not have thhange the quality of my life, | do my best to protect th 27.2 38.7 15.4 10.6 8.1 3.66 1.210
environment.

Wild animals that provide meat for people are the most important species to prc 16.0 27.7 29.7 145 12.1 3.21 1.226

Animals could be used stientific experiments to save human life. 179 30.5 25.8 13.9 12.0 3.29 1.249
Humans have the right to modify the natural environment to suit their needs. 8.0 10.7 145 23.6 43.1 2.17 1.303

Total Scale 3.24 753

(Note: SA strongly agree, A agree, U undecided, D disagree, SD strongly disagree, M mean, StD standard deviation)



A

Participantsd strong ant hr memeocgenizédr i ¢ attit
around self and otherpeopéh en fAstrongly agreeo and fAagreeo
together; greainajority of participants (75%) seemed to contributedbeservation of
nature because nature is needed for human survival which reflects anthropocentric
attitudes towards environmeri¥lore than half of participants (71.4%) had tendency to
preserve resources to maintain a high quality of life. Nearly two thirgeuicipants
(65.9%9 hadtendency to make their effort to protect the environment as long they do not
have to change quafiof theirlife. More than half of participants (64.4%) were likely to
give importance nature because of what it can improve the pleasure and welfare of
humanlife. Participantsagreed to preserve nature to maintain their high standards of
living (59.1%) which reflect the anthropocentric attitude towards environment. On the
ot her hand, when fAstrongly di sagtogetkegd and dAdi s
two thirds ofparticipants §6.7%)disagreed thatumans have right to change nature for
their needswhich reflects ecocentric attitude towarésvironment. Onethird of
participants (33.1%) were undecided about rai
loss of the rain forest is that it will restrict the development of mesvd i ci nes o . About
29.7% of pdicipants hesitated to the item that protection of wild animals which
provides meat demand of people is important. Participants were undecided to the item
Afani mals could be used to save human | ifeo (2
about continueto land development as long as human life quality were sustained
(24.5%). Participants were undecided to see one of the most important reasons to keep
rivers and lakes clean for human to do water sports (22.2%). Participants were
undecided to concern abodeforestation because of not enough lumber for future
generation (21.5%). Participants were undeci d
recycling is that it saves moneyo (20.5%).

According to descriptive results of the ecocentric and anthropocexttiudes
towards environment, it can be inferred that participants attach importance to protection
of environment and support conservation of nature as long as their welfare and quality of

their life were not influenced by prenvironmental activities.
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4.1.7 Topic Specific Epistemic Beliefs Questionnaire

Participantsd responses to epistemic
4 categories whichare certaintyof knowledge about climate change, simplicity of
knowledge about climate change, saurcf knowledge about climate change and

justification of knowledge about climatkange Table 4.13.

Table 4.13 Mean and Standard Deviation of Epistemic Beliefs about Climate Change
Scale With Respect T@ender and otal Sample

Certainty Simplicity Source Justification

Gender M SD M SD M SD M SD

Female 6.93 1443 751 1205 750 1641 7.98 1.389
Male 736 1636 593 2634 7.67 1660 7.82 1.493

Total 706 1514 7.03 1905 755 1646 7.93 1421

As indicated in the Table 4.18 a 18point Likert type scalepre-service science
teachers had higher scores on justification dimensidna 7.93) compared to those
obtainedby source(M= 7.55), certainty NI= 7.06), simplicity dimensionM= 7.03).

Based on mean values, they considered knowledget aiionate change (a) to be
tentative and evolving rather than absolated certain, (b) consist of interrelated
concepts and complex theories rather than an accumulation of specific facts and details,
(c) considered the themselves to be a source and woiostof knowledge rather than
viewing knowledge about climate change to be transmitted from experts ()
participants used rules of inquiry or reason and critically evaluated and compared
sources rather than being content with what feels ogffitsthand experienc® justify
knowledge about climate change. Higher scores in certainty of knowledge about climate
change represented that knowledge about climate change is tentative and evolving rather
than true and certain. Higher scores in siniyliof knowledge about climate change
represented that knowledge about climate change is composed of interrelated concepts
and complex theories rather than an accumulation of specific facts and details. Higher
scores in source of knowledge about climatangfe represented that knowledge about
climate change is constructed by individuals who consider self to be a source of
knowledge about climatehange rathethan transmitted by experts. Higher scores in
justification of knowledge about climate change reprged that knowledge about
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climate change are justified by using rules of inquiry and comparing multiple sources
rather than being content with what feels right or firsthand experience.

When we compared the dimensions of epistemic beliefs scale about climate
change, we used item mean scores presemtEdjure4.2. Preservice science teachers
had fairly sophisticated epistemological beliefs regarding climate change as indicated by
the iem mean scores ranging from 7.03 to 7.93 in-pdift scale. For the justification
of knowledge about climate change dimension, the mean score of 7.93 implies that when
justifying and evaluating knowledge about climate change, participants most of ¢he tim
believed that it is necessary to use rules of inquiry or reason and to critically evaluate
and compare sources rather than being content with what feels right or firsthand
experience. The mean value of 7.55 for the source of knowledge about climate chang
imply that preservice science teachers tended to the view that knowledge is constructed
by the knowerather tharviewing knowledge about climate change to be transmitted
from experts. The mean value (7.06) for the certainty of knowledge about climate
change suggesting that pservice science teachers tended to believe that knowledge
about climate change is tentative and evolving rather than true and certain. For the
Simplicity of knowledge about climate change the mean score of 7.03, suggests-that pre
service science teachers tended to be slightly closer to believe that knowledge about
climate change consist of interrelated concepts and complex theories rather than an
accumulation of specific facts and details.

Regarding certainty of knowledge abouih@te change, participants tended to
think that the results of climate change research are prelimiNary.{5). Participants
were likely to think that theories about climate can be disproved at anyNMm&18).
Participants slightly tended believed tHatowledge about climate change tentative
(M=7.06) and considered as certain knowledge today may be false in dtt8e34). It
can be inferred that participants thought that knowledge about climate change is
tentative and evolving rather than true andaie.

Concerning simplicity of knowledge about climate change, participants were
likely to think that accurate knowledge about details of climate change is most
significant M=7.96) and facts are more important than theofig&s7(78). Participants
slightly tended to think that many things about climate change are evaluated together
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(M=6.95) and knowledge about climate change primarily consists of a large amount of
detailed information N1=6.83). Participants hesitated to think that knowledge about
climate dange consists of highly interrelated concepts rather than an accumulation of
facts (M=5.66). It can be inferred that participants thought that knowledge about climate
change consists of interrelated concepts and complex theories rather than an

accumulatio of specific facts and details.

Total Mean

8,00

7,80

7,60

7,40

7,20
m Total Mean

7,00 -

6,80 -

6,60 -

6,40 — 1

Certainty of Simplicity of Source of Justification of
Knowledge Knowledge Knowledge Knowledge

Epistemic Beliefs Scale Dimensiot

Figure 4.2 Total Mean Scores of Epistemic Beliefs Scale Dimensions

Concerning simplicity of knowledge about climate change, participants were
likely to think that accurate knowledgebaut details of climate change is most
significant M=7.96) and facts are more important than theolés7(78). Participants
slightly tended to think that many things about climate change are evaluated together
(M=6.95) and knowledge about climate chapgenarily consists of a large amount of
detailed information N1=6.83). Participants hesitated to think that knowledge about
climate change consists of highly interrelated concepts rather than an accumulation of
facts (M=5.66). It can be inferred that paipants thought that knowledge about climate
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change consists of interrelated concepts and complex theories rather than an
accumulation of specific facts and details.

Regarding source of knowledge about climate change, participants were likely to
think thatthey try to form their own understanding of the content when they read about
climate changeM=7.75). Participants tended to think that they have to form their own
personal opinion of readings about climate change to gain real insight into climate
changeissue M=7.66). Participants tended to think that their own knowledge about
climate change as important as knowledge about climate change in various texts
(M=7.25). It can be inferred that participants thought that knowledge about climate
change is constoted by individuals who consider self to be a source of knowledge
about climate change rather than transmitted by experts.

Concerning justification of knowledge about climate change, participants were
likely to think that individuals have to check variokeowledge sources to trust
knowledge claims in texts about issues concerning climate chahigs.41).
Participants tended to think that they have most confidence in knowledge that confirms
what they have seen with their own eyes when they read abouteckimatge problems
(M=8.10). Participants had a tendency to think that they understand issues related to
climate change better when they think through climate chasges themselvesand
not only read about climate change issids{.98). Participants hddwest mean score
in justification of knowledge about <climate c
what | read about climate problems is trustworthy, | try to compare knowledge from
mul t i pl eM=§.65) it car kednfelred that participantsught that knowledge
about climate change are justified by using rules of inquiry and comparing multiple

sources rather than being content with what feels right or firsthand experience.
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Table 4.14 Frequeey Distributions of Participant Agreement with Subscales of Epistemic Beliefs Statements and Corresponding Item
Means and Standard Deviations
Certainty of knowledge about climate change SA SD M St

The knowledge about issues concerning climateis 16.0 165 16.0 17.3 95 106 4.4 43 27 28 7.06 2.35
constantly changing.

Theories about climate can be disproved at any time 15.9 153 17.8 16.6 13.2 105 45 3.0 1.2 2.0 7.18 2.16
What is considered to be certain knowledge about 16.9 150 15.3 14.2 109 9.7 5.0 40 3.0 6.0 6.84 7.15
climate todaymay be considered to be false tomorro

The results of climate research are preliminary. 164 143 175 164 128 125 38 2.7 1.3 23 7.15 2.18
Total scale 7.06 1.51
Simplicity of knowledge about climate change

Within climate research, facts are more important thi 36.6 11.7 16.5 115 81 56 1.1 0.8 26 56 7.78 255
theories.

Within climate research, accurate knowledge about 39.8 156 141 98 6.2 34 21 15 20 56 7.96 256
details is the most important.

Knowledge about climate consists of highly interrelar 10.8 8.5 98 133 112 14 6.1 7.2 7.7 11.4 566 2.83
concepts rather than an accumulation of facts

Within climate research, many things hang together. 19.6 14.6 151 144 96 94 4.7 27 39 59 6.95 2.63

Knowledge about climate is primarily characterized t 14.9 145 16.9 155 125 96 3.8 25 3.8 6.0 6.83 253
a large amount of detailed information.

Total scale 7.03 1.91
Source of knowledge about climatehange

To gain real insight into issues related to climate, on 24.5 17.1 18.6 13,5 103 80 3.0 24 8 19 7.66 2.14
has to form oneb6s own p

reads.




My own understanding of issues concerning climate 16.0 175 17.0 17.1 11.7 96 45 34 15 16 7.25 2.16
at least as importaass the knowledge that exists abot

them in various texts.

When | read about issues related to climate, I tryto 24.1 198 164 146 101 84 29 16 .7 13 7.75 2.04
form my own understanding of the content.

Total scale 7.55 1.65

Justification of knowledge about climate change

00T

When | read about climate problems, I trusttheresu 29.1 186 183 128 79 6.6 2.7 14 13 13 7.95 2.06
of scientific investigations more than the viewpoints

ordinary people.

| understand issues related to climate better when| 255 221 185 147 80 6.0 22 15 06 .9 7.98 1.90
think through them myself, and not only read about

them.

To find out whether what | read about climate proble 22.7 179 19.0 147 92 86 38 22 0.6 13 7.65 2.07
is trustworthy, | try to compare knowledge from

multiple sources.

When | read about climate problems, | have most 29.0 214 182 13.2 79 57 20 1.3 0.6 .7 8.10 1.88
confidence in knowledge that confirms what | have s

with my own eyes.

To be able to trust knowledge claims in texts about 35.7 19.3 16.0 114 6.9 52 23 15 05 13 8.21 1.99
issues concerning climate, one has to check various

knowledge sources.

To check whether what | read abalitnate problems is 22.2 18.7 20.2 147 88 7.8 34 21 09 12 7.70 2.04
reliable, | try to evaluate it in relation to other things |

have learned about the topic.

Total scale 793 1.42

(Note: SA strongly agree, SD strongly disagree, M m&#D,standard deviation)



4.1.8.Uncertainty Scale: Scepticism about the reality of anthropocentric climate
change and disinterest in climate change

In the questionnaire, there were 17 five pdikiert type items evaluating the
participant® scepticism about the reality of anthropocentric climate change and
disinterest in climate chang&de Tablel.15

Table 4.15 Mean and Standard Deviation of Uncertainty Scale With Respect To
Gender and otal Sample

Scepticism Disinterest in CC

Gender M SD M SD

Female 2.46 .70 2.27 .85

Male 2.67 .79 2.53 91

Total 2.52 73 2.35 .87

As indicated in theTable 4.15teachers had lower scores on scepticism
dimension itemsNl= 2.52) and disinterest in climate change dimension itdvirs (
2.35) than the midpoint of 3. These findings clearly indicated that participants were
nonsceptical about climate change. dddition, they considered knowledge about
climate change to be irrelevant to them and thought that their activities on daily basis
do not have effect on climate change. Higher scores in scepticism dimension
represented higher level of scepticisminindivd | sé atti tudes towar
climate change. Higher scores in disinterest in climate change dimension represented
that individuals were not interested with anthropogenic clingtange. These
findings represented that males had more uncertaintgfe@bout anthropocentric
climate change. It can be inferred that females believed and interested more the
reality of anthropogenic climate change and knowledge about climate change than

males.
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Table4.16 Frequency Distributions of Participant Agreement with Scepticism Statements and Corresponding Iltem Means and Statwolasd De

ltems SA A U D SD M StD
Climate change is something that frightens me 7.3 16.3 26.8 35.2 145 2.67 1.13
| am uncertairabout whether climate change is really happening 6.7 10.3 15.7 39.4 27.8 2.29 1.17
The evidence for climate change is unreliable 6.6 14.3 38.9 29.1 11.1 2.76 1.04
Claims that human activities are changing the climate are exaggerated 6.2 12.7 20.3 38.8 22.0 242 1.15
There is_ too much conflicting evidence about climate change to know whether it is actually 9.9 26.6 34.9 22.7 59 3.12 1.05
_fll_agp;?ér;tgs of climate change are likely to be catastrophic 59 56 11.7 384 384 202 1.12
Recenffloods in this country are due to climate change 6.3 9.6 26.1 40.3 17.9 2.46 1.08
It is too early to say whether climate change is really a problem 75 135 18.6 36.8 235 245 1.20
The media is often too alarmist about issues like climate change 8.4 20.2 254 32.1 139 2.77 1.17
Flooding is not increasing, there is just more reporting of it in the media these days 8.2 16.8 28.1 304 16.4 2.70 1.17
| do not believe climate change is a real problem 56 10.7 11.0 30.8 41.8 2.08 1.21
Total Scale 252 .73

(Note: SA strongly agree, A agree, U undecided, D disagree, SD strongly disagree, M mean, StD standard deviation)



According to participant s &ervinesgiencescor e
teachers were slightly certain about the reality of anthropogenic climate change.
When HAstronghy didos sgmeie@es wer e geesmtal uat e
majority of paticipants (76.8%) was unlikely to believe that the effects of climate
change are likely to be catastrophic. Most of participants (72.6%) believed that
climate change is a real problem. Two thirds of participants (67.2%) were certain
about whether climatehange is really happening. More than half of participants
(60.8%) were unlikely to think claims that human activities are changing the climate
are exaggerated. More than half of participants (60.3%) did not believe that it is too
early to say whether clinia change is really a problem. More than one third of
participants (40.3%) disagreed that recent floods in Turkey are due to climate
change. More than one thirds of participants (38.9%) hesitated that the evidence for
climate change is unreliable. Nearly one third of participants (34.9%) were
undecided that there is too much conflicting evidence about climate change to know
whether it is actually happening. To conclude, descriptive statistics revealed that
majority of the participants were more likelyhold more certain about the reality of
anthropocentric climate change.

In conclusion, participants mostly felt that climate change is significant
problem which should be elucidated by human beings because of effects of human
activities on climate changelowever, they hesitated to media was too alarmist and
it overstate the effect of climate change and evidence related with whether human
induced climate change really happening. Also, according to mean scores and
standard deviations, participants were umdiet to see evidences about human

induced climate change are overestimated by media and guided.
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Table 4.17 Frequency Distributions of Participant Agreement with Disinterest in Climate ChaegeeStatand Corresponding ltem

Means and Standard Deviations

Items SA A U D SD M Stb
It is already too late to do anything about climate change. 55 9.2 15.7 30.9 38.8 2.12 1.18
Human activities have no significant impact on global temperatures. 6.5 7.7 6.6 23.6 556 1.86 1.22
Nothing | do makes any difference to climate change one way or another. 7.0 13.2 99 338 26.2 241 1.20
| tend to consider information about climate change to be irrelevant to me. 75 121 12.8 35.7 319 2.28 1.24
There is n@oint in me doing anything about climate change becausmeelse is 8.2 17.3 13.1 28.6 32.8 2.40 1.32
Nothing | do on a daily basis contributes to the problem of climate change. 10.1 249 31.2 26.8 7.0 3.04 1.10
Total Scale 2.35 .87

(Note: SA strongly agree, A agree, U undecided, D disagree, SD strongly disagree, M mean, StD standard deviation)



Table 4.17 demonstrated the participal
to the statements I n disinterest I n cl
di sa@mae ofidi salgoiecees were evaluated toge
(79.2%) were unlikelyto think that human activities have no significant effect on
global temperatures. Great majority of participants (69.7%) did not seem that it is
already too late to do anything about climate change. Two thirds of participants
(67.1%) tended to considerfammation about climate change to be relevant to them.

More than half oparticipants (61.4%) disagreedh at @At here i s no poli

anything about climate change becauseono e el se i s 0. Mor e
participants (60.0%) disagreed the iteinfNot hi ng | do makes an
climate change one way ofr anot her o. Ne e

hesitated to think that nothing | do on a daily basis contributes to the problem of
climate change. In conclusion, participants saw climdt@nge as real problem,
human induced environmental problem. However, they were undecided efficacy of
their daily life styles influences on human induced climate change problem. Also,
they were unaware of effect of their behavior on climate change proldeaude

they had no tendency to engage information about climate change.

4.2 Inferential Statistics

Under this heading, results regarding path analysis were presented after the
assumptions of path analysis was checked for variables of the proposed model.
Recalled that this analysis was conducted to measure a model explaining how
knowledge about climate change, environmental attitudes, epistemic beliefs
regarding climate change and unceratinty beliefs regarding climate change related to

pro-environmental behaéour.

4.2.1 Assumptions of Path Analysis

The assumptions of underlying path analysis contains independence of
observations, appropriate level of measurement, random sampling of participants,
univariate normality, multivariate normality, linearity of the relationships among
variables, and a reasonable sample size (Tabachnick & Fidell, 2013). To begin with,
independence of observation is a fundamental necessity for generally all type of
hypothesis testing Shortly, each observation and measurement should be

independent of any other observation and measurement. In the present study, data
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were collected from participants of this study in their classroom periods. Each
participant responded to the scales ireefent of one another.

The assumption of random sampling proposes that the participants were
selected randomly from population by not using any special characteristics of
participants. This assumption assists to ensure whether sample is representative of
the population and results can be generalized to the population (Tabachnick & Fidell,
2013). In the current study, data were collected from students, enrolled in elementary
science teacher education program in thirteen public universities in seven
geograpital regions, which were selected randomly in Turkey.

In path analysis, the assumption of linearity suggests to the existence of a
straight line relationship between each pair of variable. Violation of the linearity of
assumption implies that estimationé model fit and standard error were affected
(Pallant, 2007). In the current study, linearity was checked by generating a matrix of
scatterplots among each pair of variables. Figure 4.3 shows the matrix of scatterplots.
According to the figure, most of éhplots did not indicate any explicit evidence of

nortlinearity and so it can be said that linearity assumption was satisfied.
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Figure 4.3 Matrix of Scatterplots among Variables

In path analysis, controlling the assumptions of univarreaemality and
multivariate normality are very important to decide which estimation method will be

used during path analysis. Maximum Likelihood (ML) estimation method was used
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in LISREL as default (J6reskdy Sérbom, 1993). On the other hand, if the Jalga

are not normally distributed, it is not suggested to use ML (Byrne, 1998; Kline, 2011,
Schumacke& Lomax, 2004). When there is lack of multivariate normality, it is
suggested to continue analysis with alternative methods such as Weighted Least

Squars (WLS) or Robust Maximum Likelihood (RML).
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Table 4.18The Test of Univariate Normality

Skewness Kurtosis Skewness and
Kurtosis
Statistics z-Score p-value Statistics z-Score p-value Chi-square p-value
Uncertaintybeliefs aboutlimate change 1.03 12.69 0.00 1.13 8.24 0.00 228.79 0.00
Behavior -0.08 -1.22 0.22 -0.17 -1.27 0.20 3.11 0.22
Ecocentricattitudes -0.96 -12.03 0.00 0.92 6.70 0.00 189.56 0.00
Anthropocentriattitudes -0.94 -11.84 0.00 1.17 8.54 0.00 213.10 0.00
Epistemicbeliefs aboutlimate change 1.16 13.82 0.00 2.39 17.49 0.00 497.15 0.00
Knowledge about climate change -0.81 -10.46 0.00 2.21 16.16 0.00 370.34 0.00

Table 4.19 The Test of Univariaiormality after Normalization

Skewness Kurtosis Skewness and
Kurtosis
Statistics z-Score p-value Statistics z-Score p-value Chi- p-value
square
Uncertainty beliefabout climate change 0.00 0.02 0.99 -0.02 -0.14 0.89 0.02 0.99
Behavior -0.00 -0.04 0.97 -0.02 -0.11 0.91 0.01 0.99
Ecocentricattitudes -0.13 -1.88 0.06 -0.35 -2.59 0.01 10.21 0.01
Anthropocentriattitudes 0.01 0.17 0.86 -0.07 -0.53 0.59 0.32 0.85
Epistemic beliehbout climate change -0.00 -0.04 0.97 -0.02 -0.14 0.89 0.02 0.99

Knowledgeabout climate change -0.05 -0.75 0.45 0.04 0.14 0.75 0.67 0.72




In detailed, univariate normality was checked with the skewaiedkurtosis
values of the variables in the model. If the skewness and kurtosis values exceed the
range of-2 and +2, assumption of univariate normality is violated (Matdent &

Bibby, 1989). Table 4.18hows theskewness and kurtosis values of thaalaes in
model. According to the results of univariate normality check, most of the variables
had statistically significant-gcore values for skewness and kurtopisO(05), chi
square valueg€0.05) and normality check assumptions did not supported.

To overcome the violation of normality, original scores were converted into
normally distributed score by using normalization in LISREL (Kline, 2011).To
obtain nor mal scores in LISREL, onMNor mal
O0Stati sti cs 0 9 imicates.the Teaulis e unéaridte normality for
normalized scores. According to results for normalized scores, univariate normality
was supported.

Il n addition, the assumption of mul ti v
the individual univariated i st ri buti ons are nor mal 0, (2
di stributed for each value of every othe
ar e l'inear, and t he di stribution of re
Therefore, the multivariateonmality check was supported.

Concerning the level of measurement assumption, all level of measurement
(categorical, ordinal, interval or ratio) can be used in path analysis but using the
different levels of measurement in the same correlation or covamaatrix is not be
recommended (Kunnan, 1998). In LISREL program, if the variables have less than
15 categories, program identifies them as ordinal automatically. So, firstly all
variables were described as continuous and then the model analysis wasezbnduc

Finally, according the assumption of sample size, large samples are needed
for path analysis (Kelloway, 1998). If small sample size is used in path analysis,
normality of variables can be violated; accuracy and stability of parameter estimates
can dimnish (Schumacke& Lomax, 2004). Also, small sample size can affect the
power of significance tests and present biased goodness of fit indices (Curran, West,

& Finch, 1996). In the literature, generally 10 to 20 cases per estimated parameter
were recommetted (Schumacke& Lomax, 2004; Kelloway, 1998). In the current
study, the sample size was 1277, which was a highly satisfactory number for

ensuring the sample size issues stated.
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4.2.2Path Analysis

In this part, the pathway analysis was conducted to examine the relationships
among underlying variables of pseer vi c e S ci e neaowonnemad c her s 06
behavior by using the method Maximum Likelihood mmodeling analysis. In
addition, significance leveof 0.05 is used in all the analysis. Firstly, the conceptual
model presented in Chapter 1 was tested with-spreice science teachers
participated in the present study. Then, samificant paths were deleted from the
model according theit values, mdification indices and standard solution index
presented by LISREL program. The conceptual model presenting the relationship
among preser vi ce science teachersbo knowl edge
anthropocentric and ecocentric values, epistemic beliefs atlonate change,
uncertainty beliefs about climate change andegmraronmental behavior towards
climate change was tested through path analysis. Path analysis was conducted by
using LISREL 8.80. The standardized coefficients andlues given figure 4.4na
4.5 show that first conceptual model did not fit the data very well. In the first
conceptual model,-talues for some pathways were not significant, in terms of
pathway between knowledge about climate change andnuiconmental behaviors
towards climée change, pathway between knowledge about climate change and
epistemic beliefs about climate change, and pathway between anthropocentric value
and preenvironmental behavior towards climate change. Therefore, insignificant
pathways were eliminated from meeptual model and a new model was specified.

The fit index of new speciid model was given in table 4.20
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Table 4.20 Models Fit Indices of Path Analysis

Fit Indices Criterion Sample
Chi-square €) Nonsignificant 13.50
(%/sd) 0< %sd<5 3.375
p value p<0.05 0.0091
Goodness of Fit Index (GFI GFI >0.90 1.00
Adjusted Goodness of Fit AGFI > 0.90 0.98
Index (AGFI)

Root Mean Square Error of RMSEA < 0.05 0.043
Approximation (RMSEA)

Standardized Root Mean SRMR < 0.05 0.027
Square Residual (RMR)

Normed Fit Index (NFI) NFI > 0.90 0.99
Non-Normed Fit Index NNFI > 0.90 0.97
(NNFI)

Comparative Fit Index (CFI CFI>0.90 0.99
Incremental Fit Index (IFI) IF1>0.90 0.99
Relative Fit Index (RFI) RFI > 0.90 0.96

As indicated in Table 4.19, the-specified model index supported to an
acceptable fit. The Cksquare,?= 13.50, was significant with degrees of freedom,
df = 4, and the significance leved,= 0.0091. The sample size of the present study
was 1277 and large sample size can be used to obtain a significant test statistic.
Consequently, the Normed G8iuare (XC), which was calculated by/df, of last
acceptable model for this sample was 3.375 which was less than 5 showing a good fit
to the data (Kelloway, 1998).The Goodnes$d-it Index (GFI) and the Adjusted
Goodnesof-Fit Index (AGFI) of the structural moti#or pre-service science teacher
were 1.00 and 0.98,respectively. These values show that the model had a good fit to
data. The Standardized ReadeanSquare Residual (SRMR) of the model was
0.027. This value of SRMR showed a good fit to the data sincealbhe was less
than 0.05.Another criterion for goodnesisfit, the RootMeanSquared Error of
Approximation (RMSEA) of the model was 0.043. This value of RMSEA indicated a
good fit to the data. The Comparative Fit Index (CFI) of the structural modetefor
service science teachers was 0.99. Since this value was approaching unity, it
indicated a good fit of the model to the data. In conclusion, some goeafriEss
indices of the structural model were examined through their criteria and it was found
thatthe model for preservice science teachers showed a good fit to the data. Thus,
all the indicators suggested an overall fit for structural model explaining pro

environmental behavior towards climate changée fit indices of the study
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indicated that spefied model explains the data well. So, the standardized path
coefficients for direct, indirect and total effects were analyzed to evaluate specified
model. The specified model is presented in Figure 4.6. The standardized path
coefficients for direct, indect and total eéfcts are presented in Table 4.21
In the specified model, knowledge about climate change accounted for 2.4%
of the varianceinprs er vi ce science teachersodo anthropoc
for 4.9% of the variance in pigervices c i e n ¢ e cbcerdric Valeas ssée Table
4.22. More specifically, results demonstrated that knowledge about climate change
(b= .16) significantly and positively associated with-pre r vi ce sci ence teac
anthropocentric value. Also, knowledge abalimate changebgE .22) significantly
and positively associated with pgee r vi ce sci ence teachersd ecoct
findings implied that preservice science teachers were reflecting their intrinsic value
of nature and seeing nature as valuabte human life when they were

knowledgeable about climate change.

114



GTT

:

- Epistemic
.01(ns) Anthrqpocentric -.43(s) Bel?efs about
Attitudes Climate Change
.16(s) -.12(s) 37(s)
.40(s)
Knowledge
[ about CC 02(ns)
22(s) o . e
- Uncertainty
Eco_centrlc -.25(s) Beliefsabout
Attitudes
-.19(s)

Climate Change

A

-.02(ns)

A 4

Pro-Environmental
Behavior

A

.09(s)
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Concerning the relationship among epistemic beliefs albbotate change,
anthropocentric and ecocentric value, results demonstrated that anthropocentric value
(b= -.43) and ecocentric valu®< .38) explained 32% of the variance in epistemic
beliefs about climate change. This result suggested thatepveescience teachers
receiving positive ecocentric value regarding environment and not having the belief
that nature is valuable because of increased the quality of human life tend to see
knowledge about climate change as evolving, tentative and charactdryzed
integrated concepts and multiple sources. Briefly, wherspeer vi ce sci ence t eac
ecocentric values significantly and positively associated with their epistemic beliefs
about climate change, their anthropocentric values significantly and negatively
associated with their epistemic beliefs about climate change.

Although negative relationships was found between knowledge about climate
change = -.19), anthropocentric valué< -.12), ecocentric valueb¢ -.25) and
uncertainty beliefs about climate clggn positive high relationships was reached
between epistemic beliefs about climate charfie .40) and uncertainty beliefs
about climate change. This revealed that higher levels of epistemic beliefs about
climate change was associated with higher levielsioertainty beliefs about climate
change. Moreover, prgervice science teachers, had low level of knowledge about
climate change and environmental values towards environment, tend to show high
level of uncertainty beliefs towards climate change. Thezefbcan be implied that
if pre-service science teachers are well informed about climate change, they cannot
have uncertainty beliefs about climate change.
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Table 4.21Path Coefficients

Ecocentric Anthropocentric EpistemicBeliefs Uncertainty Beliefs Pro-Environmental
Behavior

Variables Direct Indirect Total Direct Indirect Total Direct Indirect Total Direct Indirect Total Direct Indirect Total
Knowledge .16 - .16 22 - 22  -01 -.02 -03 -.19 -.07 -26 .03 -.01 .02
Ecocentric .38 - 38  -.25 15 -10 .09 A1 .20
Anthropocentric -.43 - -43 -.12 -.17 -29 -.02 -.17 -.19
Epistemic 40 - 40 .37 .05 42
Beliefs
Uncertainty A2 - A2

Beliefs




Regarding the relationship of pemvironmental behavior with ecocentric
values, epistemic beliefs about climate change, uncertainty beloefgt climate
change, results showed that epistemic beliefs about climate charge3?),
uncertainty beliefs about climate chan@e (12) and ecocentric valué< .09) was
associated with prenvironmental behaviorRf= .21). Moreover, anthropocentric
values b= -.17) was indirectly and negatively associated with-gmeironmental
behavior. Therefore, pigervice science teachers have positive attitude towards
nature for its own sake, high level of epistemic beliefs about climate change,
uncertainty bekfs about the reality of humanduced climate change inclined to
show preenvironmental behaviors related with climate change. Moreover, pre
service science teachers who seeing knowledge about climate changes as tentative
and evolving knowledge and alselieving it was based on integrated concepts and
critically examined from multiple sources, they likely to show-g@ngironmental
behavior. Also, even though pservice science teacher had uncertainty beliefs about
the reality of humainduced climate chae, they felt responsibility to show pro
environmental behavior related with climate change. On the other hand, the findings
implied that individuals who value nature because of improving the quality of
human life and meeting their neetiave less tenaey to act in preenvironmental
behavior.

Table4.22 Effect size of the Model

Latent variables Squared Multiple Correlations {R
Ecocentric 0.049
Anthropocentric 0.024
Epistemic Beliefs 0.32
Uncertainty Beliefs 0.27
Pro-Environmental Behavior 0.21

4.3 Summary of Results
The results of the current study can be summarized as follows:
i.  Descriptive results of PrBnvironmental Behavior Scale revealed that- pre
service science teachers tend to showegmaronmental behaviour towards
climate change. On thether hand, males have more mean score on pro

environmental scale.
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vi.

Vii.

viii.

Based on descriptive results of Environmental Attitude Scalesgrace
science teachers were more ecocentric value than anthropocentric value. In
addition, females had higher mean sconeecocentric attitudes and so they
inclined to hold thathe environment should be protected for its own sake.
According to descriptive results of Uncertainty Scale-ga®vice science
teachers had moderately scepticism beliefs about climate change and
disinterest beliefs in climate changshortly, it can be inferred that pre
service science teachers had moderate uncertainty about anthropogenic
climate change.

Based on the descriptive results of knowledge and confidence in knowledge
about climate changepreservice science teachers had high level of
knowledge and confidence in their own knowledge. Also, females had less
knowledge about climate change but high level of confidence in their
knowledge about climate change than males. Also, they thoughthiat
were sufficiently and moderately informed about climate change.

Descriptive results of epistemic beliefs about climate changesgmwice
science teachers had high level of epistemic beliefs about climate change.
This shows that they thought knowtgdl about climate change is tentative,
characterized by highly integrated concepts and constructed knowledge in
interaction with other sources (expert opinions) by using rules of inquiry.
Knowledge about climate change had a significant and posélagonship

with ecocentric and anthropocentric attitudes. Whenspreice science
teachers were knowledgeable about climate change, they were reflecting their
intrinsic value of nature and seeing nature as valuable for human life.
Although ecocentric &tudes had a significant and positive relationship with
epistemic beliefs about climate change, anthropocentric attitudes had a
significant and negative relationship with epistemic beliefs about climate
change. This showed that when {gezvice science &hers had more
favorable attitudes toward environment, they had more epistemic beliefs
about climate change. When they hold anthropocentric attitudes toward
environment, they hold less epistemic beliefs about climate change.

Despite the fact that envirorental attitudes and knowledge about climate
change had a significant and negative relationship with uncertainty beliefs

about climate change, epistemic beliefs about climate change had a
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significant and positive relationship with uncertainty beliefs alobntate
change. This showed that if pservice science teachers were well informed
about climate change and owned positive attitudes toward environment, they
did not have uncertainty beliefs about climate change.

Ecocentric attitudes, epistemic beliefsdauncertainty beliefs about climate
change had a significant and positive relationship with-gonaronmental
behavior towards climate change. This indicated thatsereice science
teachers have positive attitude towards nature for its own sake, tajtofe
epistemic beliefs about climate change, uncertainty beliefs about the reality of
humaninduced climate change inclined to show positive-gmeironmental

behaviors related with climate change.

120



CHAPTER 5

CONCLUSIONS, DISCUSSION AND IMPLICATIONS

This chapter includes discussion of the results, implications of the study and

recommendations for further research.

5.1. Discussion of the Results

The main purpose of this study was to illuminate the complex nature -of pro
environmental behavior toward climate change by extending prior collaborates. The
currents study utilized knowledge about climate change, environmental values,
epistemic beliefs regding climate change and uncertainty beliefs about
anthropocentric climate change as the predictor variables eE&nwiconmental
behavior toward climate change which were reported as significant predictors of pro
environmental behavior.

Specifically, mth analysis was conducted to investigate to what extent
uncertainty beliefs about the reality of anthropocentric climate change, epistemic
belief about climate change, environmental values and knowledge about climate
change related with prenvironmental behavior. Analysis revealed that pro
environmental behavior hile directly and positively predicted by epistemic beliefs
about climate changd = .37), uncertainty beliefs about the reality of anthropogenic
climate changef(= .12)and ecocentric valugé = .09), indirectly and significantly
by anthropocentric valuéE -.17). Besides ecocentric valuk € .11) and epistemic
beliefs @ = .05) had indirect effects orpre-service science teachérpro-
environmental behavior The largest contribution to therediction of pre
environmental behavior was made by epistemic beliefs. Ecocentric value made least
statistically significant contribution to prediction of behavior. Knowledge about
climate change was the only variable which neither direct nor indirect &n pre
environmental behavior.

As expected, current findings suggested that more certaintyn@aoginally
sceptical) beliefs about the reality of anthropogenic climate change resulted with

more preenvironmental behavior. This means that uncertditljef was seen as
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scepticism about the reality of anthropogenic climate change and included ambiguity

beliefs whether human action influence on climate change. In fact, descriptive

statistics supported these findings. Descriptive results contributedrethgon

between behawor and uncertainty beliefs. In genergle-service science teachers

who participated in the current study had low to moderate levelsodrtainty

beliefs about the reality of anthropogenic climate change. Particularly, they were

nonsceptical 1 = 2.46). It can be inferred from these results thatsprgice science

teachers in our sample tended to act in-gmeironmental to mitigate effect of

climate changencluding recycling and conservation behaviors. To shed light on

these indings, it can be necessary to examine dimensions of uncertainty beliefs. As

far as these findings interpreted in dimensions of uncertainty beliefs in terms of

scepticism about humanduced climate change and disinterest in climate change.

Recalledthat i r st di mensi on as fAscepticim with dis
origins lie in the scientific method as an approach to questioning truth claims and
interrogating evidenceo (Whitmarsh, 2011, p
scepticism about antbpogenic climate change indicated that participants were non

sceptical about the reality of anthropogenic climate change and they considered

climate change as real human induced environmental problem. They however, were

unaware of influence of their behavion climate change because they hesitated to

engage knowledge about climate change. As far as the results of frequency

distribution were considered, it was concluded that, while participants disagreed

many items regarding scepticism about the realitgraghropogenic climate change

(such as oI am uncertain about whet her cl i

6Cl aims that human activities are changing t

early to say whether cl i may generally eemane i s r eal
uncommitted to the statements favoring +oc e pt i c al beliefs such
change is something that frightens mebo. Part
climate change and media reportsegeisncl uding
unreliabl ed, 6There is too much conflicting
whet her it is actually happeningbé6, 60The medi
climate changed and OFl ooding is itimot increas:c
the media these dayso. I n fact, participants

lack of scientific knowledge or distrust into media sources such items further

indicated that prservice science teachers did not possess sufficient infamitati
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understand and interpret scientific evidence about climate change because scientific
evidences and reports is complex to be understood bexyerts of climate change
(Poortinga et al., 2011). Media reports and news about climate change on the other
hand includes more misconceptions and inconsistencies about climate change
(Antilla, 2005). Preservice science teachers in our study viewed media too alarmist
and media report were not trustworthy and also did not believe that climate change
result in drect risk to daily life of them. This abstract nature of may make it
complicated for people to engage with the topic and cause the feeling of some degree
of uncertainty about it (Kollmus& Agyeman, 2002; Weber 2010).

These results also indicated theiterest in climate changeMi(= 2.35).
Similar to scepticism dimension they thought their activities on daily basis influence
on climate change to be relevant to their behavior. Participants were appeared to be
interested in the reality of anthropogenic @t change and accepted human
induced climate change. Specifically, they tend to consider information about climate
change relevant to themselves because participants were interested in the reality of
anthropogenic climate change. Participants had a tegdenconsider information
about climate change relevant to them, make some actions towards climate change if
not be doing something by others and believe human activities having impact on
climate change. Participants were appeared to be interested inedhiy of
anthropogenic climate change and accepted htintarted climate change.

Related literature reported somewhat similar results. For example, in her two
studies, Whitmarsh (2011) found that their participants were-nmemginally
sceptical about #hreality of anthropocentric climate change. They also reported that
while rejection of notion of anthropocentric climate change is not widespread, the
proportion of the public stating some degree of uncertainty and doubt about climate
change is far higheiThe most widely shared view among public was that media was
too alarmist about climate change because public thought that media used dramatic
imagery about climate change. Another consistent finding with the study was
whether public behavior and activityause climate chang&he current thesis
findings showed that pseervice science teachers use mass media such as TV,
Internet and newspaper as source dbrimation about climate changlk another
study, Whitmarsh (2005) found that public was certaioualmccurrence of climate
change but they did not believed media reports and media analysis because of

exaggeration of climate change scenario in media communication. While people are
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stimulated to change their behaviors in daily life to mitigate climasage, they saw
important barriers to doing so, such as lack of knowledge, uncertainty and
scepticism, distrust in information sources and seeing climate change as a distant
threat. The author attributed the results in relation to climate change, soepticis
stated about climate change might be explained a mechanism of denial to take over
an internal discrepancy at a personal level between the wants to engage with climate
change andprenvi ronment al behavior. Previous
Cole (20®) also emphasized that alarmist and-te@sed communication was likely

to diminish endeavors to engage the public with climate change and stimulate people
to shape their behavior. Information about climate change should be shaped to
specific audience vaés and beliefs, and trusted sources of information should be
used; while political actors might be one such source, more trusted sources maybe
community members and scientists considered to be independent. Consequently,
behavior change will, of course, tmanly related on communication but also on wider
social and institutional change to help and stimulateeproronmental lifestyles as
mentioned by Whitmarsh (2005). Similar findings were reported by Lorenzoni et al.
(2007). Lorenzoni and his colleaguesufid some barriers to engagement with
climate change in behavioral, affective and cognition domains, such as lack of
knowledge, uncertainty beliefs, distrust in information souraed, lackof political

action, social norms and expectations. Recent relsdar Islam, Barnes and Toma
(2013) found that only a small proportion of Scottish dairy farmers was sceptical,
nearly half of the farmers were ngneptical and a quarter of farmers were
ambivalent (unsure) about climate change risks including prodyctioises,
decreasing of investment, increase in disease and pest infestations due to uncertainty
of climate change. Similarly, like pigervice science teachers in our study, farmers
viewed as media too alarmist and media report were not trustworthy andicisot
believe that climate change result in direct risk to daily life of them, such as flooding
and diseases.

Actually, the uncertainty beliefs about the reality of anthropogenic climate
change were seen as barriers to engagement in climate changakaeng@re
environmental behavioby some researchers (Lorenzaeti al, 2007; Poortinga,
Spence, Whitmarsh, Capstick & Pidgeon, 2011; Whitmarsh, 2011). Whitmarsh
(2008) research results revealed that while scepticism was positively related with

using publc transport behavior to mitigate the effect of climate change, scepticism
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had negatively significant influence on domestic energy conservation behaviors
towards climatechange. Lorenzoni et al(2007) found barriers that limit to
engagement climate chang@cluding uncertainty beliefs, distrust in source of
information. The author attributed the results to the lack of constant attention paid to
climate change by the media was also cited by participants as a reason for
uncertainty about the presence andossness of the issue, and in some cases as an
explicit reason for unwillingness to engage (see also Hargreaves et al., 2003). The
authors concluded thatmply providing climate change information is unlikely to be
successful to cope with uncertainty leédi among public as new information is often
interpreted by people in line with their prior attitudes and worldviews (see also
Poortinga & Pidgeon, 2004) and also addressed that uncertainty beliefs and tendency
to act in preenvironmental behavior were leson political ideology and personal
values rather than on a critical evaluation of the available evidence (Corner, 2010).

The current study indicated epistemic beliefs regarding climate change as
another significant predictor of peervice science tehce r s €@nvirpnmental
behavior in ddition to uncertainty beliefsin fact, epistemic beliefs regarding
climate change influence on pemvironmental behavior directly as well indirectly
through uncertainty beliefs. These findings suggested thakegmwee science
teachers who had sophisticated beliefs about climate change were more likely to
behave in environmental friendly behavior as welpasses$ess uncertainty beliefs
which lead to higher act in prenvironmental behavior.

In other words, partipants believed necessity of use rules of inquiry and
critically assess and compare sources rather than depending on what seem as right or
own experiences, tend to think that knowledge about climate change is constructed
by knower rather than knowledgelie delivered by experts, thought that knowledge
about climate change is tentative and evolving rather than certain and true, thought
that knowledge about climate change is composed of interrelated and complex
theories rather than an accumulation of speé#cts and details. To summarize,pre
service science teachers viewed knowledge about climate change as complex,
tentative, personal construction and confirmed by multiple source. Accordingly, it is
not surprising for preervice science teachers havsgphisticated epistemic beliefs
regarding climate change had high tendency to act kepvoonmental behavior.

These findings were consistent with related literatdtiteough limited amount

tended to report somewhat similar results (Braeal., 2009; Stromso et al., 2010).
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As expected, the results of Braten and his
beliefs about climate change among university students were consistent with our
results. For example, studying with undergraduate studgn&romso et al. (2010)
concluded that they viewed personal judgments and interpretations to be main source

of knowledge about climate change and less trusted external authorities, tended to
adopt the notion that knowledge claims about climate changkedde be checked

against reason and confirmed by multiple sources. In addition, it was reported that
students believing knowledge about climate change to be theoretical, complex and
tentative because of knowledge about climate change in media including
uncertainties about causes and consequences of climate change. The authors
attributed these results implied that awareness of source knowledge and this may
play unigue role in the university studentso
this study, athors emphasized why students should pay attention to source
information are that this may facilitate their climate change comprehension.
Therefore, there was good reason why teachers should focus more explicitly on
devel opi ng st ud e rutctintate shange. Anotheg stusykexploting a b o
and comparing the dimensionality of personal epistemology with respect to climate
change across the contexts of Norwegian and Spanish undergraduates as well as
relationship with preenvironmental behavior, Brateat al. (2009) reported that
undergraduates slightly believing knowledge about climate change to be tentative,
theoretical, complex and evaluated through the comparison of multiple related
sources, moderately believing that knowledge about climate chatigd mn

personal judgments and interpretations as found in our study. There were also
differences in the specific contents and instructional practices that the two samples
experienced, wi t h t his, possibly, i nfl uenc
Epistemic beliefs regarding knowledge about climate change had relationship with
pro-environmental behavior. Their results also indicated that the more they believed

that knowledge claims about climate change should be evaluated through critical
reasoning andamparison of multiple knowledge sources, the more tendency they

had to act in preenvironmental behavior. In addition, Spanish university students

who more believed knowledge about climate change was tentative, theoretical and
mainly sourced from persongudgments and interpretations, more tended to
engagement to climate change. However, Norwegian university students who more

believed knowledge about climate change was permanent, mainly sourced from
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experts and loose collection of proven facts, more tetml@hgagement to climate

change. Spanish undergraduate epistemic beliefs regarding climate change were
consistent with Turkish preer vi ce science teacherso ey
climate changeBraten and his colleagues (2009) attributed thesdtsdasuthe cross

cultural comparison of the structure of the TSE®&a draws attention to the

cultural embeddedness of toggpecifc epistemic beliefs.

Apart from uncertainty beliefs and epistemic beliefs, environmettiaides
also found to be reladlepres er vi ce s c i e-enwimnmentabhbehaworss 6 pr
In specifically, preservice science teachers in the Turkey while seeing nature as
worth conserving regardless of the human basic needgdda consumption and
studentshesitated to protect thenvironment because of its value in maintaining or
because of enhancing the quality of human life, besides, the participants were seem
to interested in environmental issues. They also support conservation human
comfort. While ecocentriattitudeshad a diect and indirect positive effect on pro
environmental behavior, anthropocentititudeshad an indirect negative effect on
pro-environmental behavior through epistemic beliefs regarding climate change and
uncertainty beliefs about the reality of anthmgpnic climate change. These results
indicated that praervice science teachers who generally valuing nature for its own
sake and express concern for nonhuman objects and ecosystems even if protection of
nature requires human sacrifice and decreasedliiag standard were more likely
to behave in environmental friendly behavior as well as possess sophisticated
epistemic beliefs and less uncertainty beliefs lead to act iremrivonmental
behavior. On the other hand, ggervice science teachers wperceived human
needs all above other values, and they conserve the environment if it fulfills human
needs were less likely to behave in -provironmental manner as well as less
epistemic beliefs regarding climate change and uncertainty beliefs about human
induced climate change were less likely to result in frieedlyironmental
behaviors.

It was concluded that, students were likely tended to think that
overpopulation destroyed the natural areas and animals and plants should have right
to live as humanslhey generally had a tendency to support recycling, conservation
activities and preserving resources for the benefit of humankinégePvee science
teachers also were not likely to support modifying environment to suit human needs,

deforestation to praoge lumber and pollution of river and lakes. More than half of
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the participants support the preservation of nature but their motives for this interest
are different from those reported by ecocentric students due to meeting needs of next
generation. Such wtlents though perceived nature as important because it can
contribute to the pleasure and welfare of humans, they believe that resources should
be preserve in order to maintain a high quality of life and only the plants and animals
having economical valughould be conserved.

The results of current study indicated that-peevice science teachers who
were not willing to touch upon the nature or control nature to satisfy wants and
desires were more likely to engage in -provironmental behavior. There were
diversity research results about relationships between environmental values-and pro
environmental action in literature. Consistently, Thompson and Barton (1994)
research results supported completely our results about the relation between pro
environmentabehavior and environmental attitudes. They reported their participants
(mean age of 43 years old) to be more-eeptric, less anthropocentric and stating
less apathy about environmental problems and issues. They stated that both
ecocentric and anthropateic individuals support favorable environmental actions,
however their unerlying motives are differentVhile ecocentric individuals protect
environment for its own sake, anthropocentric individuals support and protect
environment for their requirementselfare of their life and increase quality of their
life. The authors suggested the results that ecocentric individuals may have different
reasons from anthropocentric individuals to protect environment. For instance, they
conserved the environment toveamoney. The authors recommended thag@ams
designed to stimulate environmental awareness in children or adults should
emphasize on increasing ecocentric concern in the environment rather than
anthropocentric concern because of higher tendency of ciadadividual to act in
pro-environmental behavior and participate with conserving actions. The authors
proposed that emphasizing the intrinsic reward of being nature, experiences in nature
and taking pleasure of nature could be better approach. Thersaudttributed the
difference between ecocentric and anthropocentric that understanding of associated
motives and values underlying attitudes toward environment to constitute the basis
for these attitudes. Consequently, investigating both attitudes aodiasd motives
could be resulted in a better comprehension of environmental behavior and new

opinions to stimulate conservation actions.
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Knowledge about climate change was not found as a predictor ef pro
environmental behavior. This finding was incotsis with the study of Lorenzoni,
et al.(2007) who stated that knowledge about climate change is significant aspect of
engagement of climate change in terms of cognitive, behavioral, and affective.
Lorenzoni et al. (2007) reported that lack of knowledgs one of important barriers
to engage in climate change and this information about climate change and
mitigative activities for climate change were needed to be communicated through
credible channels and provided in context consistently with scienpfriams and
previous reports about climate change. Science education had a crucial role in
shaping of public knowledge about climate change and improving of engagement to
climate change (see also Lorenzoni et al. 2007, p. 455).

Although knowledge about dfiate change did not statistically significantly
related to preenvironmental behavior, how interpreting and perceiving this
knowledge or nature of knowledge, (i.e., epistemic beliefs towards knowledge about
climate change) was significantly. The addressaofgthe way of knowing and
reasoning skills about climate change in curriculum might be useful and may a good
starting point for improving of prenvironmental behavior. As stated in UNEP
(1994), epistemology and nature of knowledge courses was reqoirgeaicher
training programs on environmental education.

Nevertheless, knowledge about climate change found to be related to
environmental value orientations, uncertainty beliefs about the reality of
anthropogenic climate change. In other words;gemie science teaches with more
favorable knowledge about climathange readilywalues environment for its own
sake and physical demands for human. Howevers@mndce science teachers with
high level of knowledge about climate change had less uncertailifsbabout the
reality of human induced climate change. For this reason, it can be inferred that they
know the reality of human induced climate change and informed about causes and
consequences of climate change.

Also, Kollmus and Agyeman (2002) reportetthat knowledge about
environmental issues cannot directly influence on environmental behavior due to
different types of knowledge. If individuals did not have necessary knowledge how
they behave in responsible manner towards environment, they could tnot ac
responsible behavior and also basic knowledge about environmental issue could not

lead to act in pr@nvironmental behavior. Chen (2012) compared individuals who
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were the lower and higher informed about climate change to show the effect
knowledge abau climate change on pfenvironmental behavior, environmental
values, environmental attitudes and environmental beliefs. The results of his study
indicated that there were no significant difference between better and less informed
about climate change respdents on pr@nvironmental behavior and environmental
values. On the other hand, Fietkau and Kessel (1981) reported in their pro
environmental model that environmental knowledge acts as a modifier of
environmental attitudes and values to influence ongororonmental behavior. In
current study reported that informed individuals about climate change had a tendency
to save and support environment for its own sake or meet human needs and welfare.

Knowledge about climate change found as one the predictors of
understanding and responding to climate change (Whitmarsh, 2011). NEEFT and
Roper (2005) presented that knowledge about climate change in environmental
literacy was not deep scientific knowledge about climate change. Actually, it was
composed of generahkwledge about climate change that public could define and
perceive causes, states and effects of climate change on environment and living
beings (Sundblad et aR009). Knowledge about climate change concept included in
our study covers the samknowledge comprehension. In brief, environmental
knowledge was defined as important predictor of environmental beliefs and actions.
Also, studies researching on knowledge about climate change emphasize that people
are aware of causes of climate change @nttern about impacts of climate change
but they suffer from lack of knowing how they combat amtigate climate change
(Bord et al.2000; Masud et al, 2013).

Unexpectedly, the current study results indicated that there was no
statistically significant elationship between knowledge about climate change and
epistemic beliefs towards climate change. Some researchers (Braten et al., 2009;
Stromso et al.,, 2010) stated that individuals who had knowledge about climate
change, believed that knowledge claims wbdimate change should be evaluated
through critical and logical thinking, as well as compared with multiple related
sources.

Findings indicated thagnvironmental attitudealsoplay a significant role in
the shapingof the associated variables. Thesuks showed that ecocentric and

anthropocentric values had a significant direct relationship wittsgmace science

teachersdé uncertainty beliefs about the
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epistemic beliefs towards climate change. Consistel¢hitmarsh (2008) research
results revealed that respondents who believed the environment is deterioration,
resources was limited, and rboman things had intrinsic value were more likely to
believe anthropocentric climate change was real, to considpersonally very
significant and posing a threat, and to taking-@neironmental action in responding

to climate change. Ozkeet al.,(2011) preservice early childhood teachers reported
that there were not statistically significant relation betweestemiological beliefs

and environmental motives. However, in our study, while anthropocentric value
negatively related with epistemic beliefs about climate change, ecocentric values
were positively related with epistemic beliefs about climate change. linfeased

that people who save nature for its own sake and support for environment and living
things believed that knowledge about climate change as complex, tentative,
composed of integrated concepts and critically examined from multiple sources. On
the dher hand, individuals who support nature for human beings and meet human
needs for their welfare and comforts saw the knowledge about climate change as
permanent, unambiguous, consisting of a loose collection of proven facts, rely on
expert authors.

Another finding of the current study was the source of information about
climate change. The mass media, however, was reported to be the leading source of
knowledge about climate change for 4se¥vice science teachers. Specifically,
majority of the presenice science teachers depended on mainly television and
Internet (86.1% and 75.2% respectively) to obtain their knowledge about climate
change. Two thirds of the pservice science teachers reported to get their
environmental information from their schaativersity education. Less prominent
were the friends, involvement in NGOs events, government institutions and libraries.
These results supported the growing effect of media on environmental education.
This study was consistemtith many other studies (ki et al. 2013; Whitmarh,
2005). Inthe related literature, Islam et al2013) stated use of media positively
related with scepticism and environmental values among farmers. Richetin and
friends (2007) reported that watching TV programs about climategehpositively
related reducing energy consumption because TV programs emphasized on
significance of sustainable life and importance of domestic energy conservation in
mitigating cimate change. However, Lorenzoni et §2007) expressed that UK

public ise mass media as source of information about climate change but they
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distrusted media sources. This distrust in information source resulted in uncertainty
and scepticism towards climate change. In conclusion, sources of information about
climate change hadn influence on climate change scepticism, knowledge about
climate change, environmental values and environmental values. Therefore, media
and other information sources can be used to develop beliefs and understanding of
individuals about climate changencourage them take more movironmental and
sustainable behavior towards climate change. Mass media devices might be used
educate young generation about environmental issues and sustainable development to
take the responsibility of their future becawssedents will be an adult in futurin

the current study findings alstemonstratet¢hat most of preservice science teachers
have heard climate change before, thought that things can be done to mitigate climate
change and it is significant problem alttugh they have not regularly taken any
action out of concern for climate change so far. In addition, they thought that all
people are influenced adversely from effects of climate change. They also stated that
all people, environmental organizations andimess and industry should take the
responsibility to mitigate climate change. These findings were consistent with
Whitmarsh (2005) findings among society in the UK. Whitmarsh (2005) reported
that although they thought that climate change is importantgolihd all people
should take the responsibility of mitigating climate change, the UK public did not
take any regularly any action to mitigate effects of climate change. The author
attributed these findings to alarmist news about climate change whichrepemnted

by mass media. These alarmist messages cause uncertainty beliefs about climate
change and less tendency to attending to mitigating climate change among the UK
public.

Overall, the present study indicated that-peevice science teachers with
more favorable epistemic beliefs towards climate change, more certainty beliefs
about the reality of anthropogenic climate change and more intrinsic value toward
the environment readily take more govironmental behavior. Also, the current
study showed th&nowledge about climate change had significant positive effect on
environmental values but negative effect on uncertainty beliefs about the reality of
humaninduced climate change.

The results of the study can be used to develop a strategy to mitigate
anthropogenic climate change and encourage to clifngtedly behaviors among

Turkish public. Knowledge, gender, political view and source of information could
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not found as significant predictors of peavironmental behaviors. These indicators
may be expired in future studies. Also, geographical differences on pro
environmental behavior models can be investigated in next studies. The pro
environmental behavior questionnaire in current study could not focused specifically
on climate change issue so speuzifiy focused on climate change govironmental
behavior questionnaire can be developed for next natida studies. Moreover, this
study limited to perceived locus of control and so future studies will also use of these

factors in natiorwide study.

5.2. Implication of the Study

Indoor and outdoor activities such as naturekwigld trip can be madé&his
makes help students to enhance theirggmaironmental behavior and improve their
attitudes.

Nature of science embedded activities can be usedhpoove epistemic
beliefs of students towards climate change. History of science embedded activities
can be added to curriculum to enhance st
change. When administering climate change in classroom environmuat eéort
was acted to integrate nature of science to explain how scientists work to form
climate change model. This makes help students to advance their epistemic beliefs
regarding climate change. In addition, epistemic beliefs seem as influentialogffect
pro-environmental behavior.

The present study gives educators, policymakers, and academic staff some
significant clues which could be used to enhance-eproronmental behavior.
Considering the role of ecocentric value orientations in shaping befamar the
relevant attributes, prservice teachers could be participate in some- pro
environmental activities in outdoor and indoor settings.

To overcome uncertainty beliefs about the reality of humdaoced climate
change among teachers, trust in sewtinformation about climate change may be
improved and climate change textbooks for teacher, students and public can be
designed.

The results of study provide educators, teachers, curriculum developers,
textbook authors and social politicians with sesfipns that contribute to the
improvement of the quality of environmental education in Turkey-sBreice

science teachers in the current study found to have moderate knowledge about
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climate change. Since, their knowledge about climate change was lanitethey

had some misconceptions and low level confidence in their knowledge especially

about consequences of climate change related with health and sea level; curriculum
developers and academic staff should pay more attention to the teaching of these
corcepts, as well as others.

In the process of creating curricula to address climate change and pro
environmental behavior towards climate change, the knowledge base, principles and
guidelines are reformed through sustainability goals selected for theysdgci¢the
light of the results of the current study will guide the reorientation of the formal
curriculum because of predictors of their {gmvironmental behavior towards
climate change. Values toward the environment were found to have a significant role
for forming preenvironmental behaviors. In this aspect, ecocentric worldviews about
the environmental degradation and feelings of concern on human health and social
well-being should be placed as strong motivators for movement in creating
environmental sstainable curricula to mitigate climate change.

Considering lifestyle change to mitigate the challenges of climate change,
reduction in household energy use, recycling, surface transportation behavior were
could be taken on an individual level. F@rvie science teachers acted frequently
political influence by supporting climateendly policies.

There is a strong need to investigate the relationships and understandings of
academic staff on prenvironmental behaviors towards climate change and the
potential barriers that hinder the effective exposition of a clifrsdadly
curriculum. A further research study is significantly required to decide the barriers
which hamper conversion of Faculty of Educa
beliefs into moe proenvironmental behaviors toward climate change. Therefore, the

results of current about teachers can be seen as initiator for this aim.

5.3.Limitations and Recommendations

The current study presented a j@vironmental behavioral model of pre
senice science teachers by measuring their knowledge about climate change,
environmentalattitudes epistemic beliefs regarding climate change, uncertainty
beliefs climate changby using questionnaire adapted from previously developed
instruments.Accordingly, this study limited to these constructs ambservice

science teachersTherefore, afuture study should be conductewdth different
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participants, such aacademic staffivho could have effective role in shaping of

t e a c h eendardnmgntal dehavior®wards climate changeavith teachers who

i nfl uence o-+nvimtmentak belhagiars tqwards climate change, with
young children as well as public either by using same construct or other constructs
thought to influence prenvironmental behaviowush as locus of controperceived
efficacy, environmental identitgnd different personality characteristets.

Moreover, although collected in this study, some of the constructs, including
confidence m knowledge about climate change and demograydiables, neither
integrated into the model or examined separately (i.e., gender, political orientation,
SES, geographical region, source of information etc.). Further research should
examine the influence or effect of such variables.

Major limitation of the study was the use of different instruments, some of
which did not specifically address tiebmate changeThis study can be replicated
utilizing instruments specifically developed fdimate change

Lastly, the study was limited by its reliance smif-reported data. Subsequent
research is needed to verify the consistency and accuracy of the present findings
through use ofnultiple methods and measuré@¢evertheless, a natiemide study

can be needed to generalize the results to Turkish population.
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