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ABSTRACT

MODELLINGPRESERVI CE SCI ENCE TEACHERSOG ENVI RONME
FRIENDLY BEHAVIOURS IN RELATION TO PSYCHOLOGICAL AND
COGNITIVE VARIABLES

Alper, Umut
Ph.D., Department of Elementary Science Education
Supervisor: Ceren Oztekin

Co Supevisor: Elvan Sahin

September 201227 pages

The aim of the present study is in twofold: (1) to explore-gamvice science
teacherdéds knowledge of environment al i ssues
anthropocentric), internal locus of contrspatial optimism and temporal pessimism,

and environmentally friendly behaviours and (2) to investigate the significant

determinants of their environmentally friendly behaviours.

Data collected from 1497 junior and senior -pegvice science teachers thgh
knowledge of environmental issues scale, environmental attitude (ecocentric and
anthropocentric) scalesnvironmental action internal control index, environmental
future scale, and behaviour inventory of environmental action: -g@arehistory

Resuls indicated that Turkish pigervice science teachers who participated to the
current study had inadequate level of knowledge about environmental issues. They

found to endorse ecocentric attitudes, and express a high degree of internal locus of



control aswell as spatial optimism and temporal pessimism. They also found to

exhibit moderate level of environmentally friendly behaviour.

In order to examine the significant predictors of environmentally friendly behaviours,

path analysis was conducted. Resudtgenled that attitudinal motives, internal locus

of control, spatial optimism and temporal pessimism directly predickgmace
science teacherso environmentally frien
environmental issues indirectly. However, knowleddesnvironmental issues was

found to indirectly affect pr@nvironmental behaviours of Turkish gservice

science teachers.

Keywords: Environmentally Friendly Behaviours, Attitudinal Motives, Spatial
Optimism and Temporal Pessimism, Locus of Control,Wdedge of Environmental

Issues.
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CHAPTER 1

INTRODUCTION

Stockholm Conference is thest United Nations conferenaemphasizeon human
activities related to the environmenthe conferenceoncludedthat international
collaboration is highly necessarily for reducing the effects of human on the
environment because most of the environmental problems are ¢lobékd
Nations, 1972)In fact, one the earliest studjedaloney ad Ward (1973pp. 583

584) drew attention to the role of human being in environmental damage by stating:

The solution to such problems does not lie on traditional technological
approaches but rather in the alteratio
the peopledo in an attempt to understar
wh at t he popul ati on Aknows o regardin
pollution; how they feel about it; what commitments they are willing to make;
and what commitments they do makieese are the necessary antecedent steps
that must be made before an attempt can be made to modify critically relevant
behaviour.
This statement can be considered as an early hint emphasizing the role of
environmental psychology and environmental edupafiE) on the solution of
environmental problems. Considering the growing attention to environmental
problems since 60s, environmental education has come out as a possible solution for
better environment and protection of natural resources. Accordingyesgential
aim of the environmental educatiois proposedas to educate individuals who
adopted environmentally friendly behaviours (EFB) (Hines, Hungerford, & Tomera,
1986:87; Hungerford & Volk, 1990)n this context, weldeveloped environmental
educatbn programs have aimed to raise environmentally sensitive individuals (Jurin
& Fortner, 2002). So, does environmental education reach its targets? The answer of

this issue based on National Environmental Education Training Foundation (NEEFT)



I S Ay e €0200%).CAcyording to NEEFT, before the sprawling of the
environmental education, people used to see the environment as a resource to be
exhausted for the use and benefit of the people and worry about the environment
very |little. | nawarehesssmay e gnereaske,in pprallel vitheh@ s
help of environmental education. In spite of increased awareness and sensitivity
developed toward environment, human behaviour is agdumedo be one of the
mostmajor contributors to the environmentakues(Gardner & Stern, 2002) studies

have shown that the friendly behaviours toward environment could not be established
yet (Kollmuss & Agyeman2002; Lee, 2008).

Accordingly, several models have been proposed in attempt to determine factors
influencingndi vi dual s6 gener al behaviours (e.
1991) as well as specific environmental behaviours (e.g. Ramsey & Rickson, 1977;
Hines et al., 1986/87; Hungerford & Volk, 1990).their early attempt, Ramsey and
Rickson (1977) suggestea linear relationship among knowledge, attitude, and
behaviour in their model. They claimed that knowledge will help to amend
environmental behaviour and thus enhance environmentally friendly behaviour.
Ajzen and Fishbein (1977), on the other hand, dtdkat there was found no
correspondence between the elements of attitudinal and behavioural entries.
Moreover, the research revealed discrepancy between attitude and behaviour and
since then, this gap has been tried to be explained by the researchef Dee
reasons of this gap is caused from attitbébaviour measurement (Rajecki, 1982).
Ajzen and Fishbein mentioned the measurement discrepancy issue in the Theory of
Reasoned Action (Fishbein & Ajzen, 1975) and the Theory of Planned Behaviour
(Ajzen & Fishbein, 1980).This theory is concerned with three relationships:
intentions to a given behaviour; a weighted combination of attitudes and subjective
norms to intentions; outcorEehavioural and normative beliefs to attitudes and
subjective norms. In o#r words, there are four basic notions which are belief,
attitude, intention and behaviour. According to the theory, behaviour is assumed as a
function of intention and the attitudes affect the behaviour. In other words,

individuals who state that they anglling to realize the environmental actions, play



an important role in the resolution of these problems. The theory gives importance to
the beliefs or value systems of the individuals for the potential behavioural change
(Ajzen & Fishbein, 1977). Accordg to the model, the individual should be
motivated to behaviour without any punishment and reward because theory claimed
that behaviour takes its shape in regard to the logical evaluations of the individuals
(Bamber g & MbpPotherinfluendtabtB @y y i s Aj zends Theo
Behaviour (Ajzen, 1985; 1991). It is an exiled versiorof thaTheory of Reasoned
Action and is based on the thesis that p
is a fundamental factor. There are three conceptuatlependent predictors of
behavioural intention; attitude toward the behaviour, subjective norm and perceived
behavioural control. It is widely accepted that the more favourable the attitude and
subjective norm is better the perceived behavioural cornol accordingly is
expected for a person to have stronger intention to engage in a given behaviour
(Ajzen, 1985). According to the Theory of Planned Behaviour, it is also possible to
benefit from the perceived behavioural control along with behavioutehtion in

terms of predicting behavioural achievement (Ajzen, 1991). Contrary to Theory of
Reasoned Action, Theory of Planned Behaviour is also engaged with perceived
behavioural control (Ajzen, 1991). When compared with the other, the theory of
reasonedaction is more applicable especially when under volitional control.
However, when the volitional control is not taken into account, the theory of planned
behaviour becomes superior especially in terms of predicting the target behaviour
(Madden, Ellen, & Aren, 1992).

Particularly considering environmental behaviour, Hines et al. (1986/87) proposed

A Model of Responsi bl e Eitnhes basio ofAjeem and | Beh
Fishbeinds theory of pl anned behaviour.
analysis in e light of 128 studies and in the model four major categories of the
variables were evident to be influential predictors of environmental behaviour.
Cognitive variables namely, knowledge of environmental problems/issues, action
strategies, and action dkil demographic variables such as age, gender, income, and

education were observed to be correlated with EFB. Considering psgctad



variables, attitude, locus of control, and personal responsibility were found to be the

predictor of behaviour. Furtheonr e , i n the scope of Hi nes ar
experimental studies were also analysed to investigate the EFB through classroom

and behavioural intervention strategies. Results of the study indicated that increased

intention to take action towards envirantal problem/issue fostered EFB. Intention

variable was a combination of cognitive, psydueial, and demographic variables.

However sophisticated the framework seems tF
not enough to explain environmental resporsiihaviour. Too many other factors

have influence over environment al behaviour .
factors as the situational factors, including economic constrains, social pressures, and

opportunities to choose different actions.

Along with Hines et al. (1986/87), many other researchers made great contributions
with their research to the literature related to the behavii&, Hungerford, &
Tomea, 1985/86Sivek & Hungerford,198990; Marchinkowski, 198). Hungerford

and Volk @990 revealed the possible existence of three categoeesyevel
variables, ownership vab&es, and empowerment variahlesontributed to
behaviour. Entry-level variables covered prerequisite variables such as
environmental sensitivity, androgyny, knowledgf ecology and attitudes toward
pollution/ technology/ economics. These variables are thought to increase the
decision making process of people. Ownership variables are related to personal
factors of environmental issues namely;depth knowledge (undstanding) of
issues and personal investment. Empowerment variables include knowledge of
environmental action strategies, locus of control and intention to act. Human beings
having high level of empowerment variables feel themselves that they are able to
meke changes and help to resolve the environmental problems and issues. As
psychological and social variables influences on developing EFB, -social

psychological research also investigated behaviour and its associated variables.

Previously mentioned models dtheories revealed that cognitive variables such as

knowledge of environmental problems/issues, knowledge of action strategies, and



skill using action strategies positively were related to environmentally friendly
behaviours. These studies also indicateat some psychological variables such as
attitudinal motives and locus of control have effect on environmental behakriour.

this regard, beside variables frequently used in previous studies, new variables
should need to be investigated if they have apaich on friendly behaviour toward
environmentFor exampleD6 Br i endés (2007) included opt
as a psychological variable, revealed a pessimistic worldview regarding global
environmental issues that the overall quality of the envirotnmweuld decline a lot

i n the past ten years. O 6 B rsimaintainéd2a0 0 7 ) |
pessimistic perception toward global environmental problems, they maghbe

willing to make effort for improving the situatio®imilarly, McKinley (2008) stated

that if an individual convinces him/herself that his/her future life will worsen; he/she

may be unwilling to work in order to improve future life. Moreover, Gifford et al.

(2009) reported that people have more optimism toward local environmental
problems when compared to global problems indicating they have spatial optimism.
They suggested that optimistic perception toward environmental problems inhibit
pro-environmental behaviour because people underestimate the local problems due to
their optimsm. In parallel, according to Hatfield and Job (2001) if individuals do not

worry about their future and be optimistic, they will not be willing to take
precautions. Il ndi vidual s6 pessimism and
found to be relatedo locus of control and attitude which are the significant
predictors of EFB.McElwee and Brittain (2009) in their study showed that

i ndividual 6s optimism have a negative c¢
(NEP) Scale indicating that optimistic peeplhdopt negative attitude toward
environmentassertingthast udent sé6 pessimism might be
control level (Carifio & Rhodes, 2002). They founded that pessimist individuals
tended to exhibit high external locus of control. Therefasearchers suggested that

it might be expected that individuals with a pessimistic perception tended to exhibit

less environmentally friendly behaviours.



To conclude, although the magnitude of the relationships differs depending the

nature of the studiest seems that there have been reached a consensus that
environmental knowledge, attitude, and internal locus of control are significant

predictors of environmentally friendly behaviour. On the other hand, optimism and

pessimism are considered as a newstoicts Since using variables from previous

research to develop a modehot useful based on the literature it is thoughatwe

have omitted a discussion on our perceptions abptimism and pessimism @iur

today and future or local area and WolNde might be really enthusiastic about to

change our behaviour or adopt positive attitudes; yet, we possibly will not do so.

There can be made two explanations for this; first is that we have no faith in the

positive effect that our behaviours will bringn ot her words, we donodt
optimism to motivate wus (O6Brien, 2007) . On
optimism that we end up in a highly unrealistic situation with no worries at all and
correspondingly, no reason to exhibit environmentallgnidiy behaviours Hatfield

& Job, 2001).

In this regard, the present study proposed a conceptual model explaining the probable

predictors of the environmentally friendly behaviours by using knowledge of

environmental issues, attitudinal motives, interoauk of control, spatial optimism

and temporal pessimism. Figure 1.1 is given a structural model illustrating the

assumed relationships between these constructs, based on the theoretical and

empirical evidences gathered from the results of the previodegesttAccording to

the model |, it was proposed that i ndi vi dual ¢
would contribute to their attitudinal motives, internal locus of control, and
environmentally friendly behaviours. In addition, knowledge of environmentadsss

would have indirect effects on environmentally friendly behaviours through its effect

on attitudinal motives and internal locus of control. In particular, it was proposed that

i ndividual 6s attitudinal moti vedstothemd i nter na
environmentally friendly behaviours. Attitudinal motives and internal locus of

control would have also direct effect on spatial optimism and temporal pessimism.

Moreover, attitudinal motives and internal locus of control would contribute to



envronmentally friendly behaviour through spatial optimism and temporal
pessimism. Finally, spatial optimism and temporal pessimism would have direct

effect on environmentally friendly behaviours.

Spatial Optimism
Ecocentric - Today/Future

Attitude

l

Environmentally
Internal

Knowledge L . Friendly
Locus of Control Behaviour

!

Anthropocentric
Attitude ———= Temporal Pessimism
Area/World

Figure 1.1 Proposed model for environmentally friendlyaveturs and its

associated variables.

Thus, this study will examine the complex nature o-fprer vi ce sci ence
environmentally friendly behaviours in a developing couiitfjurkey by means of
measuring knowledge of environmental issues, attitlichm@ives, internal locus of
control, spatial optimism (today and future) and temporal pessimism (local and
global). In this regard, a model is expected to enable us to understand better the
environmentally friendly behaviours of Turkish gervice sciene teachers. As is

seen from the model, spatial optimism variable has two components which are today
and future. Similarly, temporal pessimism also has two components named as local
and global. So the main model tested both the current spatial optimisfatarel
spatial optimism by putting them successively into the model. The same process was
made for temporal pessimism, too. Local temporal pessimism and global temporal
pessimism were tested by putting into the model separately. Thus; within this study,

4 different models could be tested depending on just one main model.



Considering the fact that the main goal of environmental education is to change
behaviour, it would be crucial to understand the abovementioned determinants of
environmental behaviour, wdh is an important issue to develop an effective
environmental educatiorAs the environmental education holds an important place
in formal education, the reasons of the inadequacies in developing friendly behaviour
toward environment could be fixed by emting formal education. In harmony with

all the other reforms around the world, the education reform in Turkey supported the
environmental conservation. For instance, environmental subjects including
sustainable development, conservation behaviour, @dirohange, recycling, water
pollution, deforestation, ozone layer depletion, global warming, renewable and non
renewable energy sources, and biodiversity are included in the existing curricula with
the aim of raising individuals with good environmental kiemge and thus
exhibiting environmentally friendly behaviours (MoNE, 2013). However, the
integration of environmental subjects into curricula only is not enchigtiis point,
teachers, who are the educators of our future generations and one of thaniport

factors of formal education, should be considered responsible for shaping and

affecting studentsbo i nterest | nfbili| nvironmen

Intergovernmental Conference held in 1977 was the first international meeting that

highlightedteae c her sd r ol e i n e nv isuggestadé¢hattteacherse ducat i o

played a key role for they had the capability the shape a new genewdimn
incorporated and practiced an effective environmental education curriculum. In order
to achieve effective revironmental education and raise environmentally literate
citizens, teachers should have some competencies such as adequate knowledge,
attitudes and skills regarding to environment (Gayford, 2002; UNESCO, 1987).
However, it is evident that teachers havé passessed all those features at adequate
level (e.g.Boubonari, Markos, & Kevrekidis, 2013501 d man , Yavet z,
2006 ; Peber, Go | d mlamcer, Tekkayd, esungur, zCakiroglg 0 7 ;
Ertepinar, & Kaplowitz 2009. It is not possible for teachekgho do not have
environmentally friendly behaviours to help students to develop environmentally

friendly behaviours. For this reason, many research have turned their attention to

P e



explore individual so, I n this cavisues t he t

and to the factors that are possibly associated their environmental behaviours.
1.1Research Questions

i. Whatare prser vi ce science teachersod envir
attitudinal motives, knowledge of environmental issues, inteloals of
control, spatial optimism (today and future), and temporal pessimism (local
and global) in terms of gender, hometown, and geographical regions?

ii. What is the nature of the relations among Turkish-gaeice science
teacher so e niendlybehawnoars, knewlddge offenvironmental
issues, attitudinal motives, internal locus of control and their spatial optimism

and temporal pessimism?
1.2 Significance of the Study

It is true that human have been exhausting the natural resources fovimgpthe

quality of life. However, this process has become a threatening factor to the
environment we live in and also to us. Tung, Huang, and Kawate (2002) stated that
most of the environmental problems that we face today are because of the lifestyles
ofhumans. Therefore, l i fe styles of h uman
environmental problems. In this context, researchers studying on education,
psychology and sociology have attempted to identify the factors affecting

i ndi vi dual 0 ardslhe éngironment neceritibgvmb er g & M° ser ,
Hines et al., 1986/87). However the number of the studies on the optimistic or
pessimistic perspectives of individuals is really scarce. Instead, they generally focus

on the variables such as knowledgtitudes and internal locus of control since their
effects are regarded as the most evident ones on the environmentally friendly
behaviours. In that sense, the current study aimed to expand our knowledge
regarding environmental education by proposing @eh including the variables

such as optimistic and pessimistic variables unlike other studies.



Considering the significant role of teachers in shaping society for environmentally
friendly citizens, preservice science teachers are crucial agencies desableers of

the future. In that sense, pservice science teachergm determined as the subjects

of the present study because the most important element of an effective
environmental education was shown as teach@r&evyak, BendixeiNoe,
Henderson, Rbt & Wilke, 2001) Teacher candidates with environmentally friendly
behaviours are expected to handle environmental problems in different ways in their
class, develop and use their own teaching materials, make their students adopt
positive attitudes, awaress, and responsible behaviour toward environment.
Therefore, as teachers are accepted as the key factors for environmental education
(Loughland, Reid, & Petocz, 20Q2¢lentifying factors supporting or preventing their

environmental behaviours is importan

The current study has a potential to contribute to the development of teacher

education programs regarding environmental education. Besides the importance of
factors influencing teachersod behaviours rel
important to provide preservice teachers with proper environmental education to

influence their environmental behaviour change. However, when examining teacher

education programs in Turkey, it is obvious that the environmental education do not

get enough attemth among other courses regarding amount of time and

qualification. Accordingly, examining the predictors of grer vi c e teacher s
environmentally friendly behaviours will enhance the content of environmental

education programs although the ultimate goathidg study is not to develop an

environmental education program. Although, increasing number of studies, models,

and theories have attempted to demonstrate the factors encouraging environmental

action, it is apparent that there is a gap between the gdemutcomes and practice

of environmental education (Volk, 1984). Considering Turkey as a developing

country, it can be said that Turkey does not have aastdiblished environmental

education policy (Tuncer, Ertemr, Tekkaya, & Sungur, 2005). Therefore is

believed that the outcomes of the current study will contribute to the development of

more qualified environmental education programmes.
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1.3 Definition of Important Terms

Knowledge of Environmental Issues:

Environmental knowledge means to be kreageable over the issues including
environmental problems and issues. In other words, to have environmental
knowledge means to have the ability to understand and evaluate the effects of the
people over the environment (Gambro & Switzky, 1992). In the ptesedy, junior

and seniorprser vi ce science teachersdo knowl ed:¢
issues was assessed by twelve questions in multiple choice formats with five

alternatives.

Environmental Attitudes: Attitude refers to a set of values andliiegs of concern

for the environment and motivation for actively participating in environment
improvement and protection (UNESCO, 1978). According to Tgsam & Barton

(1994) individuals with ecocentric attitude appreciate the nature just because it is the
nature and hold the opinion that it deserves protection because of its intrinsic value.

On the other hand, individuals with anthropocentric attitude protect the environment
because of its possible ad long term consequences over the human life (Schultz &
Zelezny, 1999). Junior and senior & r vi ce science teacher
environment were measured with Environmental Attitude Scale 2dithikert type

items with a 5 point response sctie instrument.

Internal Locus of Control: According to Raier (1966)Internal Locus of Control

(ILOCC)r ef ers to an individual 6s perception
the results of his/her own action. Considering environmental issues, ILOC refers to

i ndividual s per cei vselationafaidisdrete envitommentah f | u e
problem or issues (Hsu, 1997). Junior and seniorspeer vi ce sci ence
internal locus of control toward environment was measured Bithironmental

Action Internal Control Index using 11 Liketgpe items.

11



Spatal Optimism: Gifford et al. (2009) stated that people who have spatial

optimism tended to view proximal conditions more favourably than distal conditions.

If one thinks that environmental problerage better in his/her local area than the

World it is namel as Current Spatial Optimism. On the other hand, if one thinks that

environmental problems will beetter in his/her local area than Woikds named as

Future Spatial Optimismlunior and seniorpfeer vi ce science teacher si
future spatial optimism toward environment issues was measured with

Environmental Future Scale including 15 environmental issues.

Temporal Pessimism:According to Gifford et al. (2009) temporal pessimism is a
perception that At hi ngs wvirbnmentaleptoblems r s e 0 . | f
will get worse in his/her local area it is named as Local Temporal Pessimism. On the

other hand, if one thinks that environmental problems will get worse in World it is

named as Global Temporal Pessimisfunior and senior preervice science
teachersé || ocal and gl obal tempor al pessim

measured witliEnvironmental Future Scale including 15 environmental issues.

Environmentally Friendly Behaviour: It refers to the variety of recognized

approaches to emanmental action available to individuals or groups for use in

preventing or resolving environmental preis or issues (Mackinkowski, 88).

These environmental actions are categorized as: persuasion, consumer/economic

action, ecemanagement, legal actipmnd political action. Junior and senior fre

service science teacherso6 environmentally f

Behaviour Inventory of Environmental Action using 31 Likert type items.
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CHAPTER 2

LITERATURE REVIEW

Today 6s ayeeerppriereced lteaseless economic growth and technological
progress. Both of these have two faces: one is the good one with the conventions that
it has brought to our lives; yet, the other is the bad one with serious problems it has
caused both in our st lives and environmentUNESCO, 1975)Environmental
problems must be cared for they are great dangers for global warming, air and noise
pollution, biodiversity loss, water shortages and @ardner & Stern, 2002; Winter

& Koger, 2004; Vlek & Steg, 207) which means that they are not insoluble in fact
and could be overcome with behavioural change (Steg & Vlek, 2009). Citizens with
environmentally friendly behaviour are required for the challenge against all those
problems abovementioned and these eitzneed to be provided the environmental
education for developing such mannets. order to get people to attain the
environmentally friendly behaviour it is athportant to investigate the determinants

of that an action which demands a sustainable dufMicKenzieMohr, Nemiroff,

Beers, & Desmarais, 1995).

This chapter suggests a summary of the research literature related to the aim of this
study for a thorough understanding of the -prer vi c e science
environmentally friendly behaviours. Firsthe landmarks of Environmental
Education are mentioned in global sense with the help of conferences, declarations
and seminars Afterwards, conceptual framework of environmental education is
mentioned by giving the evolution of the definitions, aims, adfijees of
Environmental Educatiofirom past to present. Then, the role of Environmental
Education in teacher education is discussed. Subsequently different viewpoints
concerning the environmentally friendly behaviour are allowed with the presentation

of the behavioural models. Finally, upon examining the national and international

13



studies related to environmentally friendly behaviour and its associated variables, the

predictors selected in the scope of the current study is discussed.
2.1 Historical Roots ofEnvironmental Education

It is a fact that the environmental education has a very long history and has had
various branches for appreciating the environment itself and dealing with the
problems in an educational frame such as nature study, outdoor eduaato
conservation education (Daudi & Heimlich, 2002). Nature study prevailing the late
19" and early 20 could be defined as the investigation of and the interaction with
the natural world and its entire phenomenon and thus it focuses on the observation
and thereafter the admiration of the objects as they exist as well as the processes as
they go on (Disinger, 1983). On the other hand, the outdoor education which was
often associated to taking students to camping has been exposed to a generalization
as @ining the status to include all of the educations given out of doors from its initial
conception as a focus only on nature study started during 1920s (Hammerman,
Hammerman, & Hammerman, 2001). It is also stated by McCrea (2006) that outdoor
education engges in structured education and utilises an outdoor framework for
teaching. Yet, the foci of both nature study and outdoor education methods are to
provide students with an actual setting, enabling them to centre on the nature in
nature itself. For the ceervation education there stands out a boom in 1930s in
which the National Education Association played a key role with its upholder for this
education in public schools throughout the nation. Within the scope of this practice
called as the conservationusétion movement, Wisconsin became the first state to
urge a teacher education program of which context consisted of the conservation of
natural resources. This movement made a fine contribution to EE with its attention

on the link between humans and natand also the sagacious usage of resources.

Not only the educational attempts but also the art and literature were truly beneficial
in calling peopleds attention to environment

witnessed the gradually growing apipeasion on the environment. In the year 1962
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there released Silent Spring by Rachel Carson, a book drawing attention to the
destructive effects of pesticides, created a tremendous effect on public and also
raised the awareness of how negatively the poltutiffected the biogeochemical
cycles of nature (Miller, 1990). 1972 was also a year the environmental movement
was inflamed once again with the first photograph of the Earth taken by Apollo 17
(NASA 1972) which touched the hearts with its demonstratioouofplanet as with

all its frailty and with the fact that its sources are not infinite.

In the period between 1960s and 1970s, many countries recognize the importance of
relationship between human and natural world. In this regard, three international
corferences held that can be regarded as the cornerstones of EE namely; Stockholm,
Belgrade and Thilisi. Moreover, the importance of the declaration of 22 April 1970
as the AEarth Dayo cannot be underest.i
was firstaccepted and agreed in international area in The United Nations Conference
on the Human Environment which was held in Stockholm in Sweden, in 1972
(United Nations, 1972). Stockholm Declaration was a sparkle in the development and
distribution of EE. The red for environmental education was emphasized in this
conference. Recommendation 96 from this conference stated the crucial role of
environmental issues worldwide emphasizexgension of the existing curriculum
which means to integrate the environmenthlation as to train people from every
occupationor to develop and use new materials and method& i(MeECrea, 2006).

In the year 1975, the International Environment Workshop proposed this suggestion

with a general acceptance of the statement of thet&€hgven in the following:

The goal of environmental education is to develop a world that is aware of,

and concerned about, the environment and its associated problems, and
which has the knowledge, skills, attitudes, motivations, and commitment to
work individually and collectively towards solutions of current problemd

the prevention of new ones.

1975 was the year in which the International Environmental Education Programme
(IEEP) was established and become a cooperative activity between UNESCO and
UNEP (UNESCO, 1975). IEEP was founded for the purpose of access the

15
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information; research and experimentation; integrating environmental dimensions
into EE; training of personnel; technical and vocational education; educating and
informing the public; generdhigher education; special training; international and

regional cooperation (Sato, 2006).

Two years after Belgrade, in 1977, another intergovernmental conference was held in
Thilisi, Republic of Georgia. The final report of Thilisi set out goals, objestiaad

guiding principles of EE many of which are still valid and useful today was
published (UNESCO, 1977). Between the years 1978 and 1980, greater attention is
devoted to the conceptual and methodological development of EE. During this
period, many studs were performed considering different pedagogical aspects of
EE in order to integrate an environmental dimension into the general educational
practices. In this sense, The National Leadership Conference on Environmental
Education was performed in Wasgith o n , D.C in 1978.wa8From Ough
published as an outcome of the conference. In this report, great emphasis was placed
on in-service teacher education, accessibility and dissemination of materials (Stapp,
1978). IEEP published newspapers, bodés the purpose of dissemination of
concepts and methodological approaches to attract the attention to the EE practices in
and out of the school considering the contents, methods and materials of training

activities.

During the late 1980s, sustainabilityovement was started. World Commission on
Environment and Devel opment (WCED) published
Futureodo or AThe Br Thetinipertande oRtkipiothat, bwasa 198 7.
pioneer for it was the first to touch on environmérdastainability. It targeted

governments or the business world and, in general sense, all those people who are

powerful and influential in the environment and developmgalicies It also

enabled to examine the major environmental problems and theajue$thow to

solve (Bruntland, 1987). In 1991, "Caring for the Earth: A Strategy for Sustainable

Li vingo was Umon bflCorsdrvatibn Stigntis@UCN), UNEP, and

World Wide Fund for NaturéWWF). Report included 9 principals, 132 detailed

16



actiors, and specific targets regarding for building sustainable societies. These
principals and targetgroposed a set of information and also served as a guide for
governments, NGOs, and individuglslunro & Holdgate, 1991 Environment and
Sustainable was gt as a hot topic of many declarations in 1990s (i.e. The
Talloires Declaration in 1990, The Halifax Declaration in 1991, and The Kyoto
Declaration in 1993). Twenty years after the first global environment conference,
St oc k hTiné Bayth Summit wa d in R lde Janerio, Brazil in 1992.
Principal themes of the conference were environment and sustainable development.
By the scope of this conference, the United Nations (UN) tried to lead governments
and business in order to rethink the patterns of pramtuc(particularly the
production of toxic components, such as lead in gasoline, or poisonous waste),
alternative energy resources, new reliance on public transportation, and scarcity of
water In this regard, five documents were published: Agenda 21, Hioe
Declaration on Environment and Development, The Statement of Forest Principles,
The United Nations Framework Convention on Climate Change, The United Nations
Convention on Biological Diversity (United Nations, 1992). After that, in th& 20
anniversaryof the Thilisi (1977) and 'S anniversary of Rio (1992), 81 countries
come together for the purpose of both celebrating these conferences and also
reorienting of education to the sustainable development in Thessaloniki, Greece in
1997 (Knapp, 1997). Edutian for a Sustainable Future: A Transdisciplinary Vision

for Concerted Action was prepared as a background paper of this conference. The
paper addressed the key role of education on achieving sustainable future. Report
also emphasizes the need to refounricula and educational policies as well as the

i mportance of teachersd education and tr
lifestyle by changing the attitudes and behaviours of people as both consumers and
citizens were also discussed (UNESQQ97).

In the new decade, in 2002, UN organized a conference in Johannesburg, South
Africa namel vy nThe Wor | d Summi t -for S
Johannesburg Summi t o (Sat o, 2006) . Fi v

discussed in the conference:temand sanitation, energy, health and environment,
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agriculture, and biodiversity and ecosyste

(EETAP, 2002). Conference aimed to indicate the link between human being and
their local and global environment, and also links amamgal, environmental and
economic decisionsUnited Nations General Assembly proclaimed the UN Decade
of Education for Sustainable Development (UNDESD) for the period-20Q8. It

was a strategic document that tries to integrate the principals, \@addgwactices of

SD into all aspects of education and learning with the aim of addressing the social,
economic, and cultural environmental issues that are faced in this century. In this
sensethe UNDESD simply aims to enable everyone to take environmeshtightion

and so to realize the values and behaviours necessahefsustainable environment
(UNESCO, 2005) . More recently, t wo decades
Rio de Janerio, Brazil between-2@ JunePolitical documentsrom this confererce
yielded clear and practical measuresregarding implementation of sustainable
development.Additionally, the conferencealso highlight on numberof thematic
areassuchasenergy, food security, oceans, cities, and decided to convéhecd
InternationalConferenceon Small Island Developing States(SIDS) held in Apia
Samoa at ¥ September 2014. It was realized that carrying out a conference with the
participation of many countries had also impact on environment. In this regard,
participants will makeheir own contribution to the sustainability of this conference

in many ways for example, by using shuttle buses, reducing water and electricity
consumption, using locaHgrown produce, reducing paper consumption, using local

business, climateeutrality aad carbon offsetting.

Eventually, many remarkable international conferences over the three decades have
been contributed to the evolution of the mission and vision of the Environmental
Education. Outputs of these conferences provide both theoreticartvacilg for the
environmental education. In this context, definitions and objectives of environmental

education is presented in the following part.
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2.2 Conceptual Framework of Environmental Education

To raise awareness about the environmental issuesepa@paimed to be informed
about the environment they live in. Within this frame there suggested to raise
environmentally literate persons with the help of education and even though it will
start locally, it will eventually help to produce global solutdn the environmental
problems in general (Hungerford & Volk, 1990). In the first years of this attempt, the
focus was on some different terminologies and the context of the environmental
education was also different. Stapp et al. (1969, p.30) was th@resenting the

earliest definition of EE.

Environmental education is aimed at producing a citizenry that is
knowledgeable concerning the biophysical environment and its associated
problems, aware of how to help solve these problems, and motteaheatk
toward their solution.

Human and Environment Conference held in Stockholm was the initial of the
following conferences held to underline the importance of the protection of the
environment and announce it as the main goal of human beings: the protedtion an
pass of the environment uncorrupted to the next generations (United Nations, 1972).

However this aim was too broad to be specified for the environmental education.
More clear definition was reached in ThilleINESCO, 1978, p. 1)

Environmental educatio is a process aimed at developing a world
population that is aware of and concerned about the total environment and its
associated problems, and which has the knowledge, attitudes, motivations,
commitments, and skills to work individually and collectivébyvard
solutions of current problems and the prevention of new ones.

In order to make the definition of environmental education more clear, five main
topics were determing@UNESCO, 1978, p.3):

Awareness: to help social groups and individuals acquir@wareness and
sensitivity to the total environment and its allied problems.

Knowledge: to help social groups and individuals gain a variety of
experience in, and acquire a basic understanding of the environment and its
associated problems.
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Attitudes: to hip social groups and individuals acquire a set of values and

feeling of concern for the environment and the motivation for actively

participating in environmental improvement and protection.

Skills: to help social groups and individuals acquire the skilfsidentifying

and solving environmental problems.

Participation: to provide social groups and individuals with an opportunity

to be actively involved at all levels in working toward resolution of

environmental problems
To reach the mentioned goals amichs of Environmental Education, perceiving the
cosmos as a whole should be an important component of education programs.
Therefore, Environmental Education curriculum was needed an interdisciplinary
approach. Environmental Education is unique in thatsit characterized by
interdisciplinary integration of subject areas, problesnd issuébased learning
experiences, child centred instruction, and constructivist approaches (NAAEE,

2001).

To sum up it could be said that those various rising remarks in tdrthe goals of

environmental education has been decreasing since there reached an consensus in

Thilisi Conference which is dearly beneficial for the development of environmental

education. Perceiving the World as a huge network of phenomena connectid str

to each other will be helpful for us to put our own experiences into our senses
(Schr amm, 2002) . So, it is possible to say
is on placing itself on the focus of the curriculum of life. In accordance withtltieis,

role of teacher and teacher training in this process, being one of the most important

components of environmental education will be elaborately analysed in the next part.
2.3 The Role of Environmental Education in Teacher Education

Integrating envionmental issues into child education from earlier ages depends on
the qualities of the teachers and also success in environmental education is primarily
affected by the approaches of the teachers. Chawla (1998) emphasize the important
role of teachers inrevironmental education. The results of his study indicated that

environmental specialists explain the reason of choosing this profession due to their

20



role models. Their teachers shaped their decisions while choosing their professions.
Thus; it has been prarily recommended to provide training for both-pegvice and
in-service teachers for the development of environmental education (UNESCO,
1978). For this reason, in many conferences having importance of environmental

education, teacher education was eagured as a priority.

For instance, in The Thilisi Intergovernmental Conference the role of the teachers in
environmental education has been underlined. Diverse learning environments and
educational approaches were highlighted as guiding principles (UNEBSZZ5). In

a similar way, The | EEP saw the prepara
prioritieso for action t o i mprove the
(UNESCOUNEP 1988, p. 1). The crucial role of teachers in EE process was
summarized ¥ Wilke (1985, p.1) with these words:

The key to successful environmental education is the classroom teacher. If
teachers do not have the knowledge, skills and commitment to
environmentalize their curriculum, it is unlikely that environmentallydie
students will be produced.
In addition, Agenda 21 (1992) emphasize the importance of settiqyetgervice
and inservice training programmes for all teachers, promoting educational methods
and developing innovative teaching methods for educational settingthese
conferences it has been agreed that the teachers are the main dependency in the point
of the introduction of environmental education into schools. Even though teachers
are a role model for the students with their responsible and sensitive dagkavi
towards the environment (Hungerford & Volk, 1990), the majority of the teachers do
not have adequate knowledge about environmental issues and action strategies
(Boubonari et al., 2033¥aratekin, 2013Pe 6 er et alret,al, 20090 7 ; Tu
Teksoz,k ahi n, and Ertepi nasservicidnte)teacherpddo r t e ¢
not have adequate comprehension and subject matter knowledge about
environmental issues. However, they seemed to utilize environmental issues into
their applied curriculumAt this point,Kaplowitz and Levine (2005) indicated that
giving a rise up to the degree of environmental knowledge of the next generation
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teachers may be useful. Not only knowledge but also other components of EE such
as awareness, attitudes, values, actiohsskiommitment, and participation should

also enhance in pigervice and irservice education programmes.

Therefore, it can be said that teachers undertake a key role for environment education

but t hey coul dnot provi de aal dseespandunder st ar
behaviours. Individuals, in this study case the-g@evice science teachers, have

effected from many factors in the process of building a whole system for
environmentally friendly behaviour. In this respect, these factors affecting
environmetally friendly behaviour have to be examined as an important step to

achieve the desired behaviour. Thus, in the next sections, conceptual framework of

the environmentally friendly behaviour will be presented.
2.4 Conceptual Framework of EnvironmentallyFriendly Behaviour (EFB)

In behaviour based environment education approach, developing environmentally
friendly behaviours are the ultimate aim of the environment educaiolerf, 2001

Hines, et al., 1986/1987). The researchers, who try to understamattire of the
environmentally friendly behaviours, determine the factors affecting these
behaviours and then generally they develop educational efforts based on the
manipulation of these factors. Therefore, prerequisite for developing EFB is deep
understading of the friendly behaviour toward environment and its determinants. In
this regard, Hungerford and Volk (1990, p.9) identify environmentally responsible

citizens as the ones who have:

i. an awareness and sensitivity to the total environment and Iliesd al
problems and/or issues,

ii. a basic understanding of the environment and its allied problems and/or
issues,

iii. feeling of concern for the environment and motivation for actively
participating in environmental improvement and protection,

iv. skills for identifying and solving environmental problems and/or issues,

v. active involvement at all levels in working toward resolution of
environmental problems and/or issues.
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To understand the behaviour more detailed, EFB has been categorized intotdifferen
components. In 1973, early attempt for classification was made by Maloney and
Ward. They categorized environmental action such as recycling, writing to
legislators, community involvement, altered purchase behaviour or boycotting, and
subscribing to ecotyical publications. After thatdungerford and Peyton in 1976
came up with more accepted categories as; persuasion, consumerism, political action,
legal action, ecananagement, and interacti¢as cited in Hsu, 1977pmall changes

were made on the defiron of these categories. Most recently, researches commonly
use five categories in order to define target behaviours of EFB (Marchinkowski &
Rehring, 1995, p.12).

Ecomanagementlt is also called as physical action. It refers to those
environmental actios in which people work directly with the natural world

to help prevent or resolve environmental issues.

Consumer/Economic Actioft refers to those environmental actions in which
people use monetary support or financial pressure to help prevent or resolve
environmental issues.

Persuasion It refers to those environmental actions in which individuals or
groups appeal to others help prevent or resolve environmental issues.
Political actior It refers to those environmental actions in which people use
political means to help prevent or resolve environmental issues.

Legal action It refers to those environmental actions in which people use to
support or enforce existing laws which are designed to help prevent or
resolve environmental issues.

After identifying the dimension of environmentally friendly behaviour deeply,

models of EFB will be discussed in the following part.
2.5 Models Identifying Environmental Friendly Behaviour

Related literature revealed that a great deal of research regarding environmentally
friendly behaviours came up with many variables affecting EFB and endeavoured to
find similar patterns of these variables. By targeting common factors such as
generalised cognitive and affective variables, various behaviours may be identified

simultaneouly in models, with its beneficial environmental effects.
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The oldest and the simplest model of EFB based on a linear relationship of
environmental knowledge leading to environmental awareamttissdes and
ultimately lead to EFB. According to Ramsey ancckRon (1977), responsible
environmental behaviour resulted from appropriate and adequate environmental
knowledge and awareness/attitude. Hungerford and Volk (1990) show this linear

relationship in their study as in Figure 2.1.

A 4

Attitude or
Awareness

A 4

Knowledge Behaviour

Figure 2.1Earlylinear malel of knowledgeattitudebehaviour(adapted from
Hungerford and Volk 1990, p. 258)

Such linear models were recognized insufficient in portraying human actions from
the early 1970sThe sequential studies after this model have shown that there is no
such $&rong connection between knowledge and behaviour as it is thoAdmt (
Ertepinar, Tekkaya, & Yinaz, 2008 Hungerford & Volk, 1990; Kollmus &
Agyeman, 200R In other words, only increased knowledge is not the guarantee of
environmentally friendly behaviws. According to the Norm Theory developed by
Schwartz (1977), the awareness and knowledge about environmental problems are
the important cognitive prior conditions for the development of moral norms that
affects environmentally friendly behaviourBue © the complexity of human
behaviour, these model are still not enougliitor i dge t he gapo bet ween
and behaviou(Kollmuss & Agyeman, 2002).

Hines et al. (1986/87) conducted a matalysis for the purpose of determining the
factors of EFB and pposed morepplicable model (see Figure 2.Four major
categories of the variables, in the model, were evident to be influential predictors of
environmental behaviourCognitive, psycheocial, and demographic variables
generated the model in the liglof 128 studies.Cognitive variables namely,

knowledge of environmental problems/issues, action strategies, and action skills;
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demographic variables such as age, gender, income, education were observed to be

correlated with EFB. Considering psyebocial vaiables, attitude, locus of control,

personal responsibility, and economic orientation found to be the predictor of

behaviour.
Action skills Situational
factors
Knowledge of
action strategies
Knowledge of
155ues
Atttndes
Lk 3
: Fesponstble
. Intention to )| emwironmental
Locus of act hehawour
control
Personality
Fersonal L~ factors
responsihility

Figure 2.2 The model of responsible environmentahdviours (Hines et al.,

1986/87, p. 7).

In this study, thecognitive varidbles are treated as the features including the

environmental knowledge or the issue of the environment itself to some extent. The

knowledge of issues touch that a person has to be acquaintance with the

environmental problems and what causes them. On tier band, knowledge of

action strategies referred that a person has to be aware of what kind of a behaviour
she/he has to exhibit in order to decrease her/his negative effects upon the

environment. 17 studies which interested in cognitive variables watgzad in the

scope

relationship between knowledge of environmental issues/knowledge of how to take

of

Hi neso6s
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action on those issues and actual measures of behavo87,(SD=.20) and als
selfreported behaviour£.29,SD=.19) indicating that person who have an idea how
to take action toward environmental issues tended to exhibit more either actual

environmentally behaviour or se#ported behaviour.

Psychesocial variablegeferred tahe characteristic features of an individual such as
her/his perceptions of her/himself and the others around. As one of the {seyidio
variable,locus of controlmeans the perception of an individual in the sense that
whether she/he could give risedocchange on the environment with her/his actions.
People who carry a strong internal locus of control have the belief that they could
change something with their actions; however, people who have an external locus of

control feel that their actions woultbt be important and that only those who have

much more power than they do, as they suppose, could bring change into existence.

The relation between LOC and behaviour was found out asSI36.12) referring

that who perceptive that his/her behaviours heffects of the solution process of
environmental problems are likely to develop more responsible behaviour toward
environment. Attitude as another psychological behaviosr meant the general
attitude towards the environment as well as it is meant moodispenes such as the
attitudes towards energy crisis, unleaded gasoline, or attitude toward environmental
action. People who adopt positive attitudes toward environmental actiads,(
SD=.14) found to develop more environmental behaviour than who guisttive
attitude toward environment=.34, SD=.24). A slightly high stronger relationship
between attitude and actual environmental behaviour was observéd, SD=.29)

than was observed between attitude and-regibrted behaviourr€.33, SD=.21).

When it comes to theersonal responsibility i t i ndicates the
perceptions of her/his duty and musts. If they have high personal responsibility then
they will possibly be busy with developing environmentally friendly behaviours
(r=.33, SD=.12). Economic orientationdepicted the economic awareness and
financial worries of an individual in terms of the economical outcomes of certain
responsible behaviours and environmental actions. Weak correlation between

economic orientation and behaviour.(L6, SD=.12) was revealed via mestmalysis
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of six studies Afterwardserbal commitment (the intention to aébund to be the

most strongest construct on environmental behaviour. Results revealed that the
communicated willingness of people to take platesnvironmental actions have
considerable role on their individual willingness to adopt a responsible
environmentally behaviourr£.49, SD=.13). Moreover this quantity was also
examined with the experimental studies. Purposes of these studies were engourag
EFB through classroom practices. Results indicated that increased intention to take
action towards environmental problem/issue leads behaviour. These experimental
studies also revealed that intention variable was a combination of cognitive, psycho
socal, and demographic variables as presented in the model.

Demographic variablesicludedgender income age andeducationassociated with

the responsible environmental behaviour. The strongest relationship was observed
between responsible behaviour andieation level (=.18, SD=.12) indicating that

well educated people engage in slightly more responsible behaviour. On the other
hand no significant relationship was observed between responsible behaviour and
gender. Considering age, ten studies were exahand average correlation founded

as -.151 SD=.20) referring young people were slightly more likely to develop
behaviour than older individuals. Lastly, association between income and behaviour
indicated a weak relationship=16, SD=.08) which showed #t individuals with
higher incomes develop slightly more responsible behaviour compared with lower

income individuals.

Situational factorscover variables related to economic difficulties, social pressure,
advantages and disadvantages of the actions Mtclel suggested that these
variables can support or prevent responsible behaviour depending on the situation

and personal characteristics.

In another study, Hungerford and Volk (1990) developed their own model based

upon previously proposed models. ErRtyel variables, ownership variables, and
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empowerment variables were determined as the supporting variables of the

behaviour. Their model of behavioural flow chart is displayed in Figure 2.3.

Entry-lewel Owrnership Empowenment
variahles > variahles > variahles » C
[
T
Major Variables Major Variahles Major Variahles I
Enrvirorumental In-depth lnowledge Enowledge of and Z
sengitivity about issues skill in using E
etrvirortmental M
Personal itrvestmernt action strategies o
ity issues ard H
efIvirortent Locus of control
(expectancy of !
reinforce ment) F
Intenition to act E
: : : : : : E
Minor Variahles Minor Variables Minor Varables H
Enowledge of ecology Enowledge of the In-depth nowledge A
consequences of about issues W
androgyny behaviour-both I
it d ti
Attitndes toward POSILTE SHe fegatve o
polhatiorn, technology, A personal I
and economics commitment ta issue E
rezolution

Figure 2.3Behaviouraflow chart: major and mor variablesnvolved in
environmental citizenshipahaviour (adapted from Hungerford and Volk 1990, p.
260)

Entry level variablesare the ones required primarily for they have the ability to
improve the decision making mechanism of an individual. These variables were
determined as environmental sensitivity, androgyny, knowledge of ecology and
attitudes toward pollution/technology/economics. These variables are thought to be
increase the decision making process of pedpleironmental sensitivityeferred to

a sympathec point of view towards the environment aAshdrogynyrepresents
people are inclined to disobey the traditional roles of sexes. As an illustration, an
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androgynous female may be a very @ynpathetic individual and she may be more
resistant to bad conttbbns which are accepted as traditional male characteristic. An
androgynous man on the other hand can give more emotional rations known as a
female nature. Therefore, model suggested environmental sensitivity as a
considerable variable in this model whexeamdrogyny was not a strong predictor of
environmental sensitivity. The role &howledgeand attitude as an entry variable
seemed to be somewhat controversial. The knowledge of ecology sets forth a concept
in terms of decision making yet, it has not bdeand to have enough power to
develop a behaviour of its own. Although many of the studies supported the
contribution of attitude toward pollution/technology/economics on behaviour, there

is a debate on the magnitude of this contribution.

Ownership varialesrelated to personal factors of environmental issues namely, in
depth knowledge (understanding) of isswa®l personal investmenhested. If
individual gains irdepth understanding of environmental issues in terms of both
ecological and human perspeeti she/he may feel the responsibility of friendly
behaviour toward environment. After a while responsibility can evolve to personal
need. Namely, if one has deep understanding of effects efengunlable materials

on nature and human life, she/he maytdtaread the text on the products and give
attention to buy recyclable ones. In this regard, individual develop special interest in
recyclable products which stated as personal investment. Either deep knowledge of
issues or personal investment positivesgociated with behaviour.

Empowerment variablescludedknowledge of environmental action strategiesl
perceive skill to use these actiphscus of controland intention to act Although
perceived skill in using environmental action and knowledgagironmental action
strategies are seen as overlapping variables, the extent to their effects on behaviour
differs. Skill in using environmental action is parallel with the -selifidence of
individual. Having the power of using action strategies olexkete the one of the

best predictor of responsible behaviour. On the other hand, relationship between

behaviour and knowledge of environmental action strategies is not certain. In spite of
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the relevance between locus of control and perceived skill in astngn strategies,

LOC do not predicts behaviour as well as perceived skill. Intention to act was
seemed to closely related to LOC and perceive skill toward action. If one intends to
take action, the chance of that action occurring are increased. Inlobheraan
beings having high level of empowerment variables feel themselves that they are

able to make changes and help to resolve the environmental problems and issues.

Hines et al. (1986/87)Hungerford and Volk (1990) proposed environmentally

friendly behaviour models in educational perspective. Area of psychology was also
interested in relevant behaviour. Fishbein and Ajzen (1975) asserted the Theory of
Reasoned Action (see Figure 2.4) by setting their conceptual framework on attitude.
Under the scopefdheory three relationships were investigated, namely outcome

behavioural and normative beliefs to attitudes and subjective norms, attitudes and
subjective norms to intentions, and intention to a given behaviour. In other words,

there are four basic notie which are belief, attitude, intention and behaviour.

The person’s beliefs that
the behavior leads to
certain outcomes and his
evaluations of these
outcomes

Attitude toward
the behavior

Relative importance of /
attitudinal and normative

considerations

Intention Behavior

The person’s beliefs that
specific individuals or
groups think he should or

should not perform the Subjective
behavior and his motivation norm
to comply with the specific

referents

Note: Arrows indicate the direction of influence.

Figure 2.4 Theory of reasonedtian (adapted from Ajzen & Madden, 1986, p. 454)
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The Reasoned Action Theory suggests that the behaviours of an individual are
impelled by the behavioural intentionéthat person when the behavioural intentions

serve as a function of her/his attitude towards the behaviour itself and individual
norms. What i s theatttude towargs behaviourt ieg mt be pr oc
decision of an individual whether to ekiti or not exhibit a behaviour which is
determined by her/his anticipations about the consequences of that behaviour or how
much he/she desires those consequeri@sjective normstated as another factor
affecting behaviour Subjective norm is defined a@&n individual's perception of

whether people important to the individual think the behaviour should be performed.

The contribution of the opinion of any given referent is weighted by the motivation

that an individual has to comply with the wishes of tkétrend.

There are some limitations in the model of Theory of Reasoned Action such as the
existence of a critical risk of mistaking the attitudes and norms. Attitude may often
substitute for norms and vice versa. Secondly it contains an assumptiavhdrat
someone is intended to do something then there could be nothing to stop him/her.
However, what iseluded here is thathe factors such asbility, time, and
environmentalimits were proposed as inhibitors that influence unconscious habits
includingfreedom to actGiven that,The Theory of Planned Behaviour (TPa&ined

to understand ansblve this limitation. Irother words, TPB was proposed to explain
behaviours which people have limited volitional control. For this purpose, perceive
behavioural coimol integrated to the model (see Figure 2.5).

According to Planned Behaviour Modekrceived behavioural controlepended on

past experiences of the individual. Ease and difficulty of performing the behaviour or
good or bad experiences with intendedawabur can affect the behaviour. In other
words, TPB interested in situations that people have a high degree of volitional

control against intended behaviours (Ajzen, 2002).
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Attitude
toward the
behavior

Subjective

norm

Intention Behavior

Perceived
behavioral
control

Figure 2.5 Planned behaviolnebry (adapted from Ajzen & Madden, 1986, p. 458)

For example, one can try to save money from energy consumption by using public
transportation instead of using his car even though he loves go his work with his car.
This person is in the conscience that he has to use public transportation however he
canna carry out this behaviour. With this example it is illustrated that personal
deficiencies or external obstacles could prevent exhibiting intended behaviours.
Thus, these factors should consider while interpreting the model in specific

behaviour.

This pat briefly presented the proposed models on environmentally behaviours.
These models suggested that the determinants of environmental behaviour are highly
associated with psychological, cognitive and demographic factors. And thus, efforts
to change individal behaviour start from identifying relevant variables to these
behaviours. In this regard, studies related to environmentally friendly behaviour and
selected cognitive, psychological, and demographic variables associated this

behaviour will be discussed the next part.
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2.6 Studies on Environmentally Friendly Behaviour and Associated Variables

Considering research in the related literature, there is often the assumption that
enhancing environmental related variables will lead an increase in envirorgnental
friendly behaviours. However, before reaching such an assumption, nature of these
variables, sample characteristics, research designs need to be examined more
thoroughly and deeply in a cautious way. For this purpose, comprehensive studies
selected fronabroad and Turkey were presented below. Firstly, studies investigating
determinants of general environmental behaviour were provided. Then, studies
related to specific behaviour toward environment (i.e. littering behaviour, recycle

behaviour) were include

Marcinkowski (2001) reviewed three dissertation studies related to environmentally
friendly behaviour conducted by Sia (1988)arcinkowski (198), andSivek (1989)

who are thought to be pioneers of environmental behaviour studies. These
dissertationsused same eight predictors of behaviour and these were the first
attempts to examine a broader set of predictor variables and a broader measure of
responsible environmental behaviour. Environmental sensitivity, perceived
individual locus of control, peroeed group locus of control, belief about/attitude
towards pollution, belief about/attitude towards technology, psychological sex role,
perceived knowledge of environmental action strategies, perceived skill in using
environmental action strategies wereduiset o pr edi ct participa
responsible behaviours in terms of @nanagement, consumer action, persuasion,
legal action, and political action components. In the study of Sia (1985), 171 people
were conveniently selected from the members af émvironmental organizations.
Regression analysigevealed thamore than half (52.15%) of the variance in REB
were accounted fagelected eight variableR.is also observed théitve of the eight
selected variablesound to beas statistically signifiant of REB which were
perceived knowledge of environmental action strategies, perceived skill in using
environmental action strategies, environmental sensitivity, belief about/attitude

towards technology, and psychological sex role. Also he found thdirdtishree
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variables were consisted of only the statistically significant predictors which also
accounted for the great majority (49.24 %) of the variance. In his study, Sivek (1989)
was accompanied by 281 participants of three environmental organizeaticis

were randomly selected. Eight variables explained 29.61% variance in environmental
behaviour which was considerably lower than Sia's study. Perceived skill in using
action strategies and level of environmental sensitivity accounted for 27.07%
variac e i n behaviour. Regardless of sample dif
the top two predictors of REB were perceived skill in using action strategies and
level of environmental sensitty. Marcinkowski (1983 studied with 119
participants who were mebers of environmental organizations as well. As the
results of stepwise regression analysis suggested, almost half of the variance (47.9%)
in REB was explained by the eight selected varialitds.observed thatwo of his

eight selected variables actexs predictors of REB and they were perceived
knowledge of environmental action strategies and group locus of control. Throughout
these three studies five variables stood out for significantly correlating with REB
scores and also serving as predictors: viddial and group locus of control,
knowledge of/skill in using action strategies and environmental sensitivity. Other
variables including attitudes towards technology and economics correlated with REB
scores and served as predictors; yet, less consistantlgt a lower degree. Engaged

in these studies, allesearchers suggested that all variables can and should be

addressed in formal and néormal settings.

Using almost same variables with previous researches, Hsu and Roth (1999)

investigated the predicor s o f Tai wanese secondary teach:
toward environment with environmental sensitivity (ES), environmental attitude

(EA), environmental responsibility (ER), locus of control (LOC), intention to act

(IA), perceived knowledge of environmi@l action strategies (KNOW), perceived

skill in using environmental action strategies (SKILL), perceived knowledge of

ecology and environmental science (KECO), perceived knowledge of environmental

problems and issues (KISSU) of secondary teachers. Reb@renvironmental

behaviour (REB) was measured by 30 items regardingresagement, consumer
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economic action, persuasion, political action, and legal action dimensions. The ES
was examined through questions about the feelings and life experiences of the
participants (4 items); the EA was assessed via environmental attitudes toward
technology, economics, and environmental protection in Taiwan (5 items). The ER
subscale included 2 items, the LOC subscale included 2 items, and lastly the 1A
subscale include5 items. Environmental knowledge consisted of totally 15 items to
measure participantsd KNOW, SKI LL, KECO,
answered totally 63 statements in the scale. Firstly, correlation analysigilizas]

to investgate the relatiobetween behaviour and its associated variabitegas

found that there was moderate and positive relation betweesch paria ofall
associated variables and behaviour. More detailed, highest correlation coefficient
was detected between responsible immmental behaviour and intention to act
(r=.46, p<.05), REB and perceived knowledge of environmental action strategies
(r=.46, p<.05). Lowest correlation was observed between behaviour and
environmental attituder£.21, p<.05). Nine variables explainedn#ost 34% of the
variance in REB. Regression results revealed that perceived knowledge of
environmental action strategies and perceived skill in using environmental action
strategies variables were the most powerful predictors of REB in this Btuds

stated thatperceived knowledge of action, intention to act, and perceived skill in
using action werethe significant predictorsof the study and that these three
variables accounted for 32.36% of theiaace in REB Moreover,it was observed

that his thee other most powerful predictor variables were perceived knowledge of
environmental problems and issues, environmental sensitivity and locus of control.
Researchers suggested that it is necessary to revise the content of EE in Taiwan
depending on the findgs of this study. And, variables found to be powerful
predictors of REB should be integrated into the content of EE programs.

More recently, Fielding and Head (2012) examined thespraronmental intentions,
pro-environmental behaviours and environnadigt harmful behaviours of 124
years (=2192) and 127 years old =1529) young Australians. They also

investigated the locus of control, knowledge, responsibility attributions,
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environmental concern, and barriers to -prvironmental behaviours of the
participants. Environmental concern was assessed with two items about concern
levels of climate change and environment protection. Nine questions were used to
measure perceived environmental knowledge of environmental issues. Some
environmentally friendlyactions (i.e. buy fewer new things, eat fewer meat meals,
buy organic local food, recycling things) were rated by participants in order to
measure the prenvironmental intentions and pemvironmental behaviours they
had. Environmentally harmful behavigurof the participants were determined
through the question that how often they do harmful things (i.e. throw things away
that could be recycled, use too much paper, lileduse more water than | should).
Barriers to preenvironmental behaviour were gented and participants were asked

to choose three most important of them. Results in terms of demographic variables
indicated that female participants provided highergmeironmental intentions and
pro-environmental behaviour than males. Moreover, oldspondents (124 years)

were reported to have more peavironmental intention and behaviour than young
ones (1217 years). Predictors of pemvironmental intentions, prenvironmental
behaviour, and environmentally harmful behaviour were examinedehlgssof
hierarchical multiple regression analyses. Considerind718ears old participants,
25% of the preenvironmental intention was explained by the concdrm2Q),
knowledge ©=.12), community responsibility b€.14), and LOC [=.16)
significantly. 29% of the prenvironmental behaviour was explained by the concern
(b=.23), knowledge [=.26), community responsibilityb€.14), and LOC f§=.13)
significantly. These results revealed that young people concerning about the
environment, having knowledge of environmental issues, perceiving environmental
responsibility, feeling the power of his/her actions on the solution of environmental
problems tended to intent andrform mentioned prenvironmental behaviours than

the young who did not have these features. As seen from these results, pro
environmental intentions and pemvironmental behaviour were perceived as almost
same variables. In other words it is not wrongay that when a person has intention

to act, and then to a great extend he/she performs that act. Research also made a great
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contribution to the comprehension of wha
environmental actions are. For -1Z yearsolds the most prominent reason in
performing actions harmful for the environment was the laziness and then the belief
in the lack of any alternatives of such behaviours. Over a third of the participants
gave reasons such as not understanding what waguhama what was not for the
environment or not having enough time and the belief that they could not make any
change. When it comes to -P& yearsolds, again the main reason given for their
harmful actions was that they thought there was no alternadi0® of the
participants also explained themselves as giving more importance on saving money
and not having enough time. Moreover, laziness was put forward again by a third of
the participants. Determining the barriers in this study also led us to detesarre
possible solutions too such as; informing young people abougrpficonmental
actions easy to do and showing them that they could also save money with pro

environmental actions.

Specific environmental behaviour was used in the study of Hwéing, and Jeng
(2000). Researchers investigated littering behaviour of 523 visitors of forest in
Korea. They proposed a model starting from knowledge as cognitive variable;
continuing with attitude, locus of control, and responsibility as affective variables;
ard ending with intention to act. Knowledge was examined by asking participants
their perceived and actual knowledge of general environmental issues. Attitude was
assessed by asking general feelings and opinions about forest. Locus of control was
measured byasking internal locus of control regarding the result of forest
conservation, and perceived personal responsibility was assessed by asking the
responsibility level of participants for the forest destruction. Intention to act was
measured bycepmaséernvcatpiaomn sactivity (bringi
Proposed model was tested via path analysis using LISREL. Model fit indices
indicated that model fit the data well. Findings of the path analysis revealed that
knowledge as starting point had direcfeet on attitude [{=.08) and on personal
responsibility §=.02) indicating that having much knowledge about forest resulted

with much positive attitude and personal responsibility. On the other hand,
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knowledge did not have significant effect on locus of control and intemticact.
There was a direct effect of LOC on attitude=.89), on personal responsibility
(b=.17), and on intention to adv<.25). These results indicated that what the theory
of reasoned action postulated; the locus of control and attitude were sddpotke

data of the study. Thus; it can be said that the level of internal locus of control of a
person could bring forth his/her positive attitude, and also that the positive attitude
enhance the intention to act. Considering intention to act as anoamdop the
model, locus of control had the highest direct effects on intention toba@1(
whereas personal responsibility and attitude had no significant direct effects. So it
could be concluded that the main variable for improving the intention to act for
responsible environmental behaviour was founded to be the locus of control.
Researhers suggested that that if environmental educators will a change or
I mprovement in the | evel of heir studentoés

from programs and materials which could stimulate internal locus of control.

Barr (2003) also promed a comprehensive model to examine reduce, reuse, and
recycle behaviours through environmental values, behavioural intention, situational
and psychological variables. 981 randomly selected households in-\8esith
England were asked about current redggcireusing, and recycling behaviours,
behavioural intentions, environmental values, situational factors, and psychological
variables. More detailed, local waste knowledge, kerbside bins, knowledge source,
gender, environmental knowledge and experience wezatified as situational
factors. Acceptance of norms to recycle, awareness of norms to recycle, and active
concern were determined as psychological variables. Importance of nature versus
human priority was specified as environmental values. Collectedwre analysed

via multiple regression analysis using MINITAB Release 12 statistical package.
Regression analysis yielded two models regarding recycling and reduce behaviours
respectively. Regarding recycling behaviour, 46% of the variance was explathed
selected variables. Recycling behaviour pattern revealed that there was a positive
association between kerbside bins and recycling behaviisu?2g), acceptance of

norms to recycle and willingness to abt@24), awareness of norms to recycle and

38



recycling behaviourf=.10) indicating that individuals tended to exhibit recycling
behaviour when efforts were minimized and subjective norms weneatact. In
addition, local waste knowledge had positive effect on willingness tda&l() and
recycling behaviourf=.19) referring individuals likely to be well aware of the need

to recycle and will generally do. Model indicated that recycling behavias well
accepted by Souttvest English community. In terms of minimization behaviour,
75% of the minimization behaviour was explained by the selected variables.
Environmental values also had effect on behaviour. Individuals who tended to give
importanceto nature seemed to exhibit more recycling behavibai06). Two value

types (human priority and importance of nature) indicating opposite value
orientations, effected both willingness to act and behaviour positively. This finding
implied that individuals giving priority to human or nature were willing tb e
engage in minimization behaviour. When findings of recycling behaviour were
examined, it could be seen that recycling behaviour was normative whereas reduce
behaviour was not. In other words, effects of subjective norms and effort
minimization (kerb&le) made recycling normative due to regular collection of
recycling materials and instant awareness of a norm to recycle on the behalf of
residents. The findings indicated that waste minimization (reduce) and recycling
behaviours had different patternsuthor suggested that there exist three alternative
behavioural dimensions (recycling, minimization and reuse) for the waste
management behaviour and they have significantly different determinants. Thus they
also suggested that waste policy should go beybadisual campaigns on raising

environmental awareness.

Similar to previous research, Lee (2008) also investigated the recycling and
consumer behaviours of African American adults. In this regard, the process of
transformation of the attitudes into envirnental behaviours and information source
were examined. The survey was conducted with 292 African American college
students from Houston. In the first part, demographic information such as age,
gender, major, marital and employment status, and curreitiential type were

included. In the second part, general environmental worldview and attitudes of the
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participants were measured through NEP Scale. In the third parregeited
recycling behaviours (newspapers and magazines; glass bottles and jstis; pla
bottles and jugs; cardboard boxes; amdaste such as televisions, monitors, printers,
cell phones, and other household electronics) with five items and conservation
behaviours with six items (electricity conservation, water conservation, use af publ
transportation, decreased use of paper towels, use ofefiiglency laundry
detergentsand carpooling) were examineesults revealed that timeean scores of
attitudes were50.31 SD=6.79) out of 75 indicating a moderate level of
environmental attitdes. Regarding recycling behaviour, mean was found as 10.01
(SD=5.24) out of 25 and conservation behaviours had a mean of B5D54.81) out

of 30 indicating inadequate recycling and conservation behaviour. In fact, 77.5% of
the students never or rarglgcycled, and 76.3% of them never or rarely used public
transportation. Considering these results, the educators could focus on transmitting
messages on the benefits of environmentally friendly behaviours and could associate
those behaviours with such awarthat; better physical health and a more quality of

life.

In another study, Oluyinka (2011) assessed wheliktering attitudes mediated
relationbetween personal attributasd littering behaviour or not. For this purpose,
1360 participants were seted by multistage sampling technique from Ibadan city in
Nigeria. Altruism was measured by 7 items and LOC was assessed by 17 items with
5-point Likert type scale from strongly agree (5) to strongly disagree (1). Attitude
towards littering was measured B4 selfreported items. Responsible environmental
behaviour was exami ned t hrough 4 4 i t ems
characteristics or conscious actions preventegdaily littering whetheintentional

or unintentional littering of their surroumdjs. Questionnairewas a self-report
instrumentwith 4-point Likert type scaling from never (1) to always (4). Sequential
analyses including correlation, simple linear multiple regression analysis and
mediation test analysis were performed. First of aflredation analysis was
conducted and results revealed that REB was significantly and negatively related to

littering attitude (=-.53; p<.01), altruistic motivationrE-.44; p<.01) and locus of
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control (=-50; p<. 01) referring anlLOChnattruigmaand i n

|l ittering attitude caused a decrease i
control events in his/her life (LOC), actions for the benefits of others (altruism), and
tendency against throwing litters (attitude) were found to @rage responsible
environmental behaviours (no littering). Then, regression analyses were conducted
by entering two personality attributes (LOC and altruism) and then, the littering
altitude and REB were respectively added to the analysis as criteriableariFirst
regression analysis revealed that altruistic motivation and locus of control
independently influenced littering attitude. Altruistic motivation and locus of control
explained the 39% of the variance in littering attitude indicating that Vesiatnich

were not included in this studgccounted for about 61% of variance in attitude
towards littering. These results originated from the effects of social, political, and
cultural factors that were not taken into account in this study. Second analyslis
indicated that altruistic motivation and locus of control independently effected REB.
Altruistic motivation and locus of control accounted for 18% variance in REB
pointing that 82% of variance in REB were related to variables not included in this
study. Lastly, the mediator test of attitudes toward littering was performed. Result
indicatedthe mediater effect ohttitude towards litteringon the relation between
altruistic motivation andcenvironmental behaviouin a similar way, the mediator

role of attitude on the relationship between LOC and REB was discussed and results
confirmed the mediator role of attitude. Researcher suggested that as altruistic
motivation and locus of control significantly predict attitude and REB, other studies

should gie attention to other personality factors.

To conclude, both general behaviours toward environment and specific behaviours
(i.e. recycling, littering, and consumer behaviour) were examined with various age
groups in many studyAs behaviour patterns of indduals change by their age,

socioeconomic status, background, education etc. better understanding-of pre
service teacherso environmentally fori

examining studies conducted in this specific sample area.
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Goldman et al. (2006) conducted a study with 765 {sexvice teachers in three

major teachetraining colleges in Israel to examine their environmental behaviour

levels with respect to background variables. For this purpose, environmental

behaviour was measured througo parts. In the first part, 20 environmentally

rel ated acti vi t i-edsservinghactionsdwitin gersomal émnarcialr ¢ e
benefito, Afenvironmentally -reldeslpleisursi bl e con
activitieso, Arecycltimgpoef famdt diee,nviiciomnimaen :
were assigned to participants to rate them based on {tyjmrtscale from 1 (never)

to 5 (almost always). In the second part, participants were asked multiple choice

guestions among which the respondents chose afiteenbehavioural options for

selected activities. Demographic data were o
age, gender , homet own (rur al and urban), et |
education, and the disciplinary subject chosen as aneawadnajor. Regarding

descriptive preservice teachers have moderate environmental behaviours. More

detailed, participants engage in resottoaserving actions with personal financial

benefit and environmentally responsible consumerism more than enviraime

activism and citizenship behaviour. Considering second part of behaviour, although

preser vi ce teachersbo generally did not enga
perceived awareness toward environmental behaviour was considerably high. For

instance, onlysmall amount of them purchased the recycled products but most of

them were aware of the importance of REB. In terms of demographic variables and

behaviour, preservice teachers growing up in rural areas tended to exhibit more

citizenship action, natuneslated leisure activities, and environmental activism

compared with preervice teachers from urban areas. Results also showed that there

was a positive relationship between the stud
and l evel of mo t tadditiah,s preserdiae c teachers nfrom 1 n
environmentally affiliated fields were likely to exhibit more environmentally

responsible consumerism, natuetated leisure activities, and environmental

activism than their counterparts educated in-enovironmentalf affiliated fields. So

the authors suggested that the features of tediemng students should be
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benefited in developing training programs of which context should embody all the
necessary components for the development of EL competency of studargsthiey
al so stated that this would enable to cl

REB and their actual participation to REB.

Same researchers also investigated the environmental attitudes, knowledge, and
behaviour with the same sample of theirgvi ous study (Pedbder e
765 new students from three teactraining colleges participated to the study.
Ecological and environmental knowledge of the participants were measured by 23
multiple-choice questions constructed as basic (9toqres and advanced level (14
questions). Fundamental ecological principles and processes, global and local
environmental issues, and environmental action strategies were covered in the scale.
Environmental attitude was assessed through items relatece tonghortance of
incorporating environmental education in the educational system, priorities for
national resource management policy, the use of environmental legislation and
enforcement as a tool for environmental management, the locus of control, and
humani environment interrelationship. Behaviour was measured with the question
that how frequently they performed given 20 environnreldted activities using a
5-point, Likerttype scale ranging from 1 (never) to 5 (almost always). Collected data
were analyseé to determine descriptive and correlation statistics of environmental
attitudes, knowledge, and behaviour. Considering descriptive results, highest mean
score was pertained to fundamental ecological process whereas environmental action
strategies got thiewest mean. Mean scores of global and local environmental issues
indicated that praervice science teachers were not aware of environmental
problems either in their local area or in the world. Concerning attitude, students got
high scores in terms of adimension. In more detail, the highest score was observed

in the dimension related to the importance of environmental education, whereas
attitude toward the priority of national resource management policy provided the
lowest. In addition, Locus of contrakhich was another affective variable was
examined under the attitude scale and produced a high mean. Considering behaviour,

moderate environmental behaviour was observed. Overall results indicated that pre
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service teachers did not have enough knowledgekgoaund to develop

environmental behaviour but they had positive attitude toward environment and
environmental education, and they also believed in the power of their actions on
environmental problems. Correlation analysis of these three variables detresie

was a positive relationship between all variable pairs. In other words, relationship

between behaviour and attitude was founded as the highegt9) and relationship

between behaviour and knowledge (23), and knowledge and attitude (33) was

lower respectively. These results implied that student teachers had high attitude

toward environment but did not tend to develop relevant behaviour. As stated by the

authors, the primary challenge of the -gevice teachers is the endeavour of

bridgingfor this gap between attitude and behaviour. They suggested a few solutions

to this problem. First, the peer vi c e progr ams shoul dnét e |
highlighting the studentoés characteristic w
and physical envonments. And secondly, those programs should include all the

requirements for preparing a future of effective environmental education for

educators.

Another study, investigating the relationship among knowledge, attitude, and
environmental practice wasorducted by Esa (2010). 115 gmervice biology
teachers participated to the study in Malaysia. The instrument included two sections.
Background variables were stated in the first section and items related to
environmental issues were included in the sda@ttion. Environmental knowledge,
attitude, and behaviour of the ggervice teachers were measured with a total of 45
items. Environmental knowledge was represented by 13 items related to the concepts
of environmenti( . e . energy sources ahahdddégmai ti ons of
about facts about the environment (i.e. sources of pollution, the ozone layer,
biodegradable materials and ecology). Attitude was assessed through -poifdur
Likert-type items in terms afesponsibility of human towards the environment and

the role of individuals, government and technology. Environmental practices (i.e.
recycling, consumer behaviour, and other environmental practice) were measured

with 17 items on a scale ranging from Eyar) to 4 (always). Regarding the results
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of the study, the knowledge of pservice teachers was found to be high. More
precisely, most of the teachers (98%) were also able name the energy sources as
renewable or not and determine the source of ozonletaep(89.5%) and identify

the materials which are biodegradable. Similarly, prospective teachers revealed high
attitude level with a mean of 17.16 out of 22. In particular, mankind was found
blameworthy for the environmental degradation by most of teesgnvice science
teachers. They also agreed on the claim that the more they developed economically
the more they destructed the environment (53.9%). In addition, a considerable
amount of participants agreed that the industrially developed states argdast b
source of environmental degradation (73.7%). Moreover, almost all of the teachers
agreed on the suggestion that government should aim at preserving the environment,
live in harmony with nature, and the majority agreed on that natural resources shoul
be conserved due to the fact that 92.1% of them perceived earth as a spaceship.
Considering behaviour, the mean of attending an environmental action was 9.66 out
of 17. Small amount of preervice science teachers indicated that they always
contributed ® environment (8.8%) whereas most of them did sometimes (76.5%). In
addition, a trace amount of the teacher (0.9%) reported that they never performed any
environmental actions. These results showed thasgmace teachers had adequate
environmental knovedge and positive attitudes toward environment but less
environmental practices. In this regalidk between knowledge and attitude.66)

was observedto be higher than the relationships between knowledge and practice
(r=.26), and practice and attitu¢fe=26). Although this study stated that many of the
preservice teachers have good environmental practices and environmental
knowledge, their contribution to environmental behaviour is low. They suggested
that identifying the psychological, social or ploaireasons of this pattern should be
investigated.

Likewise, Boubonari et al. (2013) knowledge, attitudes, anergptirted behaviours
of investigated Greek pre e r vi c e p r iimemsyfmarieegoolltiend4s o
preservice primary teachers veerandomly selected. As there was no specific

knowledge, attitude, and behaviour measurement tool related to marine pollution,
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researchers developed a new instrument by modifying NEP Scale. Knowledge

subscale was developed including 14 items. Participatgd the statements using a

5-point Likerttype, ranging from1 (sure incorrect) to 1 (sure correct). The attitude

scale included 13 items regarding willingness to pay, locus of control, and attitudes

toward the marine environmentius g r epecti ons of the NEP scal
consisted of 12 items concerning individual and collective actions toward marine

pollution. Descriptive results showed that prospective teachers had moderate level of
knowledge about marine pollution and servation issue. More specifically,

although participants were familiar with marine life, questions related to pesticides

i ssue produced the highest mean s<core wher e
mammals did the lowest. Although Greek education prognacluded subjects

related to marine life, Greek peervice teachers had moderate knowledge and still

have misconceptions about marine pollution. It is suggested that to make the program

more beneficial for students, teachers should enrich their instmuetth additional

knowledge, i.e., about marine pollution issues. Contrary to knowledgsgepree

teachers produced high attitude scores revealing the positive attitudes towards the
preserving of marine environmieaxposing an ecocentric viewhe lowest mean

score was observed in willingness to pay referring that student teachers were not

likely to make economic sacrifice to protect the marine. Considering locus of control,

the preservice teachers were found to have a stronger belief to make positive
contributions to the preservation of marine environment through their actions.
Regarding behaviour, students exhibited higher participation to individual action

such as reading articles or/and watching TV programs related to marine issue,

recycling paperbut exhibited lower participation to collective action such as

collecting things from beach, attending in a community meeting. Moreover, it was

also investigated that knowledge, attitude, and behaviour of theepriee science

teachers differentiated iterms of their hometown (coastal, rooastal). Results

i ndicated that student t e acoabtal did ot yield vi ng i n
any difference in terms of knowledge, willingness to pay, locus of control,

individual. Only their collective amin differentiated in terms of their hometown
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which was probably because of their life experiences; especially the ones gained
during childhood period in the coastal, motivating them to take part in collective
actions. When correlation results were analysan increase was observed in
knowledge related to positive attitudes toward environmen24, p<.01), and
higher locus of control level£.30,p<.01). On the other hand, individual action was
weakly associated with knowledge=(18, p<.01), and colletive action was not
associated with knowledge. Concerning relationship between attitude and behaviour,
relatively higher association behaviour dimensions and individual action were
observed when compared with collective actions. In more detail, indivadigin

was positively related to willingness to act.30,p<.01), LOC ¢(=.27,p<.01), and
attitude toward environmentr%.23, p<.01) and collective action related to
willingness to act rE.20, p<.01), LOC (=.12, p<.05), and attitude toward
environment 1(=.11, p<.05) positively and relatively lower. These results revealed
that although the preer vi ce teachersdé had positive
environment, high internal locus of control and they were willingness to act, they do
not readily transle into responsible action for the protection of the marine

environment.

In an experimental study, Karpudewan, Ismail, and Roth (2012) tried to
environmentalize pre er vi ce teachersd science teact
purpose of developing relevabéhaviour and attitude toward environment. Total of

263 (227 females and 36 males) -pegvice teachers enrolling science teaching
method course, were participated to the study. Two classes were assigned as
experimental group and the participants of botteermled to 10 chemistry
experiments/activities integrated with green principals. On the other hand, two other
classes conducted the same experiments/activities in a traditional manner as the
control group. To measure the attitudes of-ggevice teacherd5 items related to

limits of growth, antka nt hr opocentr i sm, the fragility
of an ececrisis, rejection of exemptionalism, and nature balance were used. For the
purpose of assessing pro environmental behavstudents tedwers were answered

about questions related &selfreported items (i.e. turn off the lights when not in
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use, turn on air conditioners, use public transport, try reducing water consumption, or
use polystyrenes). After collecting the data, independésstts were conducted to
identify the differences between experimental and control graupss found that

there was astatistically significant differences between the experimemta3(13,
SD=0.29) and controlM=2.68,SD=0.42) groups in terms of envirommtal attitudes
(tee1=11.02, p<0.01). Serious onsample {tests were performed to reveal the
differences in behaviours. Statistically significant differences between thiegire

and posttest were observed with all items of behaviour scale. All resulpported

t hat engaging in green chemistry experiment
and behaviour toward environment. It was also suggested thatsépree teachers
green the curriculum and use green experiment/activities in their profddsiesa

this will lead to an increase in environmental attitudes and behaviour of the all

nation.

In summary, literature revealed that correlation and regression analysis were utilized

in almost all studies with the purpose of determining the best poeslicf

environmental related behaviours. Result of these studies revealed that individual

tends to have positive attitude toward environment. On the other hand, results

indicated an inadequate understanding of environmental issues and low friendly

behaviow . I n t he foll owing part, studi es i n

environmentally friendly behaviours and its associated variables were presented.

2.6.1 Studies orEnvironmentally Friendly Behaviour and Associated Variables

in Turkish Context

Studiescondct ed i n Turkey were also intended to &€
al so el ementary and high school student sbdé e

associated variables.

Erten (2005) investigated peec h o o | prospecti ve teachersé
knowledge, attitudes and behaviours. A total of 352 students participated to the

study. Questionnaire was consisted of 20 items for environmental attitude, 20 items
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for environmental behaviour, and 20 multiple choice questions for knowledge.
Knowledge, attitudeand behaviour items were corresponding to each other.
Therefore, the researcher had chance to determine the consistence and inconsistence
in the answers of preervice teachers to detect the gap among selected variables.
Results indicated that pserviceteachers revealed great amount of inconsistency
regarding knowledge and behaviour responses. As an illustration, 91.5% of-the pre
service science teachers were aware of the benefits of using returnable cans but
75.5% of them preferred drinks in metal ca@snilarly, inconsistent responses were
observed regarding attitude and behaviour items. As an example, 83.2% of the
participants stated that they felt sorry when they saw used paper and other trash
together. However, only 16% of them recycled used pdpeside inconsistent
results, parallel responses were also observed in the study. 90.3% of-tHeevjre
science teachers had fears on being unable to find drinking water. 94.6% of these
turned off the fountains after using. According to the researttiese consistent and
inconsistent responses might be because of economic factors and risk perceptions of
environmental issues. As the results put forward, in the frame of environmental
behaviour, it was not sufficient for individuals to only have attitut@sard
environmental consciousness or to have knowledge on the environment. The studies
revealed that it would take time for positive attitudes to turn into behaviours. Thus; it
is required to include environmental courses to the education programssefrpice
teachers and the yields of those courses in terms of developirepyronmental
behaviours should be observed.

Simil arkl yandSad8a&r € (2010) i nvestigated
knowledge, attitudes and behaviours toward environmenterms of gender,
enrolling environmental related course, being membership of any NGO.
Environmental Knowledge Test (EKT) and Environmental Attitude Inventory (EAI)
including Environmental Behaviour sisigale and Environmental Opinion ssitale

were admirstered a total of 542 (321 female and 217 male)spreice teachers.
Descriptive results indicated that pservice teachers produced the highest mean
score regarding environmental knowledge out of 25 questMr4$74{.08,SD=2.44).
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On the other hand, thegot moderate mean scores regarding subscales of
environmental attitude. Namely, the mean of Environmental Behaviouscséb

was 37.63 out of 655D=7.99) and the mean of Environmental Opinion-saale

was 29.55 out of 705D=4.42). The overall resultsf this study indicated that pre
service teachers were found to be successful in terms of general environmental
knowledge. On the other hand, their environmental opinion and behaviours were not
at the intended level. Considering gender differences, festatient teachers got
significantly higher mean scores than males regarding environmental behaviour and
opinion subscales of attitude. Most of the-pegvice teachers stated that they did not
take any of the elective environment courses. However, no nggahtfifferences

were found on EKT and EAI in terms of attending an environmental course or not.
Only a small amount of student teachers were members of an environmental
organization. No significant differences were observed on EKT and EAI scores in
terms of having membership of an environmental organization or not. Authors
pointed out that the number of ggervice teachers enrolling in environmental course
and having a membership of any environmental NGO were very limited. In addition,
this limited numbemvas pertained mostly to female student teachers. As is obvious,
some regulations are especially necessary for attracting male students to
environmental activities. It would be useful to give courses on environment
throughout the whole faculty years bydgtating it into the other courses instead of

giving only for a semester.

Another study investigating peer vi ce teacher so environment
attitudes regarding gender, academic major, grade level, geographical region, and
socioeconomic status ag conducted by Ozden (2008). For this purpose, the

researcher developed an instrument focusing on attitude and awareness levels of the

student teachers. Awareness of-pegvice teachers about environmental issues was

measured by two dimensions. Awarenesk environmental problems (AEI)

dimension related to environmental problems and their effects in life was presented

by 8 items. Secondly, awareness of individual responsibility (AIR) aimed to assess

the extent to student teachers responsibility about@mwiental issues with 7 items.
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Preservice teacherso6 attitudes were asses
general attitudes towards environmental solution (GAES) and general attitudes
towards environmental problems (GAEP) by 15 items. Totally 3@rstits were
extendedto 830 p;reer vi ce teachers (321 females al
University. Results indicated that female student teachers produced statistically
significant higher scores on all dimension of environmental attitude than males.
Considering socigeconomic status, it is observed that-peevice teachers who have

high income exhibited more positive attitude towards environmental issues than
average ones. These outcomes might due to the fact that teachers of wealthy students
have moreopportunities in terms of technology so they will possibly be more aware

of the environmental issues. Regarding fathers and mothers educational level,
signiycant di f f e-maherceslgation develvand envirbnanéntale r
attitudes were found. Fno the point of grade levels of the participants, it was
observed that the senior students were more inclined to exhibit positive attitudes
towards the environmental issues than the freshmen. The cause of this difference
might be because of the classesorvei r on ment t hey had part.i
Preservice teachersod attitudes also differ
indicated that elementary teaching students tende@xtobit more favourable

attitudes when compared toathematics rad social teachingre-serviceteachers.

These findings might derive from the higher rate of the lectures they were given
about the environment and nature within their curriculum throughout their education
than those of ot her dveeg aair ¢ meyndc & ot Riefs fu ¢
student teachersd environment al i ssues
region. Preservice teachers living in big cities in Marmara region were more likely

to exhibit the highest positive attitudes towards environmesgles than those

living in villages or cities and in other geographical regions. It was also observed that

the intensity of environmental issues had a positive effect upon the student teachers
which might be because of the rurality of the region and thesldwer rates of
environmental problems unlike those like Marmara. Under the light of these studies,

it was suggested by the researchers that in the studies of environmental awareness
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and attitudes it is highly important to apply different sources asdcauvide range
of subjects such as student teachers from all regions of Turkey so that the different
characteristics of regions could be observed and taken into consideration while

drawing different plans for each which is truly necessary.

Tuncer et al. Z009) studiedwith 648 studentteachers (427 females and 249 males)

to examine the environmental literacy levels of the participants. Totally 45 closed

ended questions regarding environmental knowledge (11 items), attitude (7 items),

uses (19 items), andowcern (8 items) were extended to the participants. Results

indicated that 49% of the pservice teachers got passing grade from knowledge

questions indicating insufficient level of environmental knowledge. However,

prospective teachers had positiveatite t owar d envi r-oentncent refer
worl dvi ewo. For i nstance, a great maj ority
plants and animals have as much right as humans to live. In addition, the results

revealed the awareness of {gervice scienceeachers on the significance of the

relation between humans and the environment. For instance, a great majority agreed

on the suggestion that persons giving harm to the environment should be held
responsible for this action. However, the results exhibited the preservice
teachers were actually not Overy concerned:
problems. In terms of correlation analysis, despite positive and low relationship

between environmental use and environmental knowledgel?, p=.01), no

correlation was observed between attitude and behaviour. Findings of the study
recommended that more environmental attitude and adequate knowledge might result

in more concerned pigervice teachers. They also reported that femalesgmace

science teachetsad more positive attitudes and responsibilities toward environment

compared with males. It was stated that the aim of analysing the lgwed-sérvice

teacher8 knowledge from different strata was to provide a stronger base for the
requirement of enviromental education and then to increase the environmental

literacy.
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To achieve the same purpose of the previous study, Teksoz et al. (2010) examined
preservice chemistry teachersdé environment
investigated studernteachers perceptions toward environmental education. In this
regard, 60 preservice teachers were administered EE Perception Survey and
Environmental Literacy Test consisted of knowledge, attitude, uses, and concern
dimensions about the environment. EE deption Survey was developed by the
researchers, including 8 openn d e d guestions, t o i dent
perceptions on EE. According to the results-sgHluation of items, most of the
chemistrypres er vi ce t eacher s t heouthgelr préasénbcoursé, i f t |
we will soon experienca major ecological catastroghe and fAwhen humans
with nature it often produces disastrous
have a pessimistic perception about the future of enviromhpriblems. Parallel

with their pessimistic perception, almost all pre service teachersfaard to have

high concern level regardingoor drinking water quality, ozone depletion, global
warming and water pollution. So the deduction could be made athés® students

had more concern for the environmental problems. However, environmental
knowledge test indicated that only 25ffstudenteachergproduced gassinggrade.

In spite of inadequateknowledge levelover thehalf of the pre-service teachers
showedhigh awarenesand intention for solvingnvironmentaproblems Moreover,

the preservice chemistry teachers who had been given courses regarding the
environment and environmental issues were highly motivated to integrate their
acquirements into tlre teaching plans. So it could be concluded that teacher
education programs should include some courses to help Hsemiee teachers to

enrich their knowledge on environmental issues and problems in addition to the

existing environmentelated ones.

Likewise, Karatekin (2013) studied with 824 ygezvice teachers from social studies,
classroom teaching, science, and geography majors. Research aimed to investigate
and compare the environmental literacy levels ofgenevice teachers in terms of

their maprs. Questionnaire of Environmental Literacy test including 5 subscales

(personal information, affective tendencies towards environment, environmental
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behaviour, environmental knowledge, and cognitive skills) was utilized. Descriptive

analysis revealed thatudents teachers participating to this study got the highest

mean score with respect to affective dimension whereas got lowest regarding

cognitive skills. In addition, student teachers were found to have moderate
environmental knowledge. Considering thHgehaviour dimension, pigervice

teachers of all majors indicated deficient behaviours. Highest contribution was made

with respect to physical protection and individual and social persuasion dimensions.

On the other hand, low contribution was made palitiand legal behaviour.

Therefore, it was observed that yeer vi ce teachersdé environmen
containing all componentsd were found at a
Way Analysis of Variance (ANOVA) indicated thstiudentt e a ¢ éndgronméntal

literacy levels differentiatedin terms of theirmajors. Follow up analysis indicated

that geography teachers significantly had the highest environmental literacy level

than preservice teachers educated in social studies andgovice teachrs educated

in science education. Researcher suggested that education in universities should be

designed to enhance all components of environment literacy regardless of majors.

In an experimental study, &I (@010) conducted an acti@riented programot
promote preservice science teachers fovironmental behaviours. Projdmsed
intervention was carried out with 72 junior gervice science teachers for 14 weeks,

52 hours. Intervention included 5 different projects. Students were expected to search
the literature about environmental problems in the literature search project, to
prepare a lesson related to an environmental subject adhering to elementary science
education curriculum in the problebased learning (PBL) in environmental
education projdg to collect environmental news from local newspapers in local
newspaper project, to investigate the environmental problems of their local area in
autopsy of the city in terms of environmental pollution projesfter the
intervention, 33 praservice sciece teachers the questionnaire voluntarily.
Questionnaire was consisted of two omged questions which were prepared by

the researcher. In this regard, students were asked about their favourite projects and

their responsibility in this project. They weralso asked to compare their pro
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environmental behaviours before and after this project. Content analysis results
indicated that in the beginning, the ignorance of the student teachers about the
conservation of environment was obvious as well as theiingiless to learn.

Mor eover, since their awareness was real
what exactly the environmental degradation was and what it could do to their daily
lives and the place they lived. When the intervention was over, theyehalded a

fine and adequate level of knowledge about the conservation and began to adopt pro
environmental behaviours as well as their positive attitudes towards the
environmental protection. Moreover it is true that their awareness increased highly
and sodid their behaviours accordingly. Comparing their situations and behaviours
of before and after the intervention, the success of the pitmjsetd intervention was
noteworthy. So, it can be said that universities have great responsibility in this
sensethey ought to include more courses and programs about environment in their
educational programs and encourage both the sustainability of the nature and the
people to change their lifestyles for the benefit of the environment. So in short it was
suggestedhiat problembased methods of learning and projects in which practical
science skills are required should be utilised in teacher training programs so that their
points of views would change and begin to developgmaronmental behaviours.

There were alseome studies conducted with elementary and high school students in
Turkey Alp, Ertepinar, Tekkaya & Yilmaz, 20Q0€avas, Cavas, Tekkaya, Cakiroglu

& Keserciklioglu, 20090nur, Sahin & Tekkaya; 2012 uncer et al., 2005Yilmaz,

Boone & Andersen, 2004 For instance, Yilmaz, Boone and Andersen (2004)
examined Turkish elementary and middl e
with respect to gender, age and education level. A total of 458 students participated
to the study from public schools in Ankavattitude toward Environmental Issues
Scale with 51 items was administered to the participants. The results of the items
were evaluated with Rasch software. Results revealed the fact that it is hard for
Turkish students to accept the priority of conservithgg environment over
industrialization or economic growth or to have free right to use lands which may be

because of the fact that Turkey is still a developing country and that students
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generally focus on the industrialization rather than environmestass Results also

i ndicated that there was positive relations
success and their environmental attitudes. In other words, a student with high science
achievement also had more positive environmental attitudes. dlateonship might

be associated with that the more a student learns and discuss about the environment,

the more positive attitude she/he will develop towards the environment. Regarding

grade level, ANOVA results indicated that students at 4, 7, and 8sgradealed
morefavourableenvironmentahttitudes than 5 and 6 graders.-fes$t was utilized to

examine the differences in terms of gender, secmnomic status and the location of

school with the students from elementary and middle schools. Amongutents of

elementary schools in Turkey, no significant difference was founded in terms of

gender; yet was found among the middle school students. Female students of were

found to have muchfriendly behaviours toward environment when compared to

males. Among elementary school students there occurred a difference in terms of the

places they lived and the so@ceonomic status of their parents as such; the students

living in the urban areas with welbff parents with high status were foundlie

more favourhle towards environmental issues in terms of attitulaa those who

lived in suburban areas with parents with low status. Environmental attitudes of the
studentsé did not di fferentiate among midd]I
location and soci®mnomic status.Study indicated no difference between

el ementary and middle school studentsdé6 envi
middle school program include more courses on environmental issue®ther

environmental experiences such as field trips

Li kewi se, Tuncer et al . (2005) i nvestigated
environmenin terms ofschool type and gender. The data were gathered from 1497,

6th, 7th, 8th, and 10th grade students from pubi6(03) and private schools
(n=892) in MMk ar a. Studentsdéd attitudes were measur
Questionnaire. Regarding the scale attitude had has four dimensions: general

awareness of environmental problems (AEP), general attitude toward solutions

(GAS), awareness of individual pansibility and attitude through changing lifestyle
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(AIR), awareness of national environmental problems (ANEP). In order to examine
the effects of school type and gender on dimensions of attitudevéyanultivariate
analysis of variance (MANOVA) wasitlized The results revealed significant
differences between the studemtducated inpublic and private schools and also
betweergenderegardingscores of each dimension of the questionnaire.

Similarly, Cavas, Cavas, Tekkaya, Cakiroglu, and Kesercikliogd®qp analysed
thed"gr ade studentsd attitudes toward the
about environmental protection, and the role of gender on these variables. The
Relevance of Science Education (ROSE) questionnaire was implemented with 1260
students (680 girls and 580 boys) from 63 high schools and 21 cities in seven
different geographic regions. Results indicatedhoderate level of interest toward
environmental protection. Although, boys tended to be interested in more
environmental proten issueswhen compared tg i r | s weredaund Itoshéave
more favourable tharboys. Thus, researchers suggested that researchers in
educational area have tpve importance to the differences between genders and
develop methods to attract both gendergearn about environmental protection and
adopt positive attitudes towards the environmentTurkey. Finding of this study

could be benefited for the improvement of environmental educational programs

conducted in Turkey.

Alp et al. (2006) also conductedstudy investigating the environmental knowledge

and attitudes (intentbehave affect) and the locus of control of the elementary

school students. A total of 1140 students (562 girls, 578 boys) studyifiggit Gnd

10" grade levels participatedtohe st udy. Chil drendés Attit
was i mpl ement ed t o t he participants. A
environmental knowledge including issues about animals, water, energy, recycle, and
pollution was found to be low in all grade &V s . Studentsd Kknov
increased in parallel with their grade levels. In terms of environmental attitude,
students showed a little enthusiasm to make sacrifices or efforts for protecting the

environment. However they stated their concerns abowrthigonmental problems
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and also stated that they were actively engaged with the solution of environmental
problems. In terms of locus of control, the results revealed that elementary school
students didnodt have str onge fromdugsadeo f contro
through 18 grade students regarding general environmental attitudes and its
dimensions (behaviour, intention, and affect). With respect to gender, girls had
higher scores on both knowledge and attitude scores than boys. However, mean
difference on knowledge scale was not statistically significant. Researchers also built
a model in the scope of this study. A Multiple Regression Analysis was conducted to
reveal the significant predictors of responsible behaviour. Model depicted that the
linear combination of environmental knowledge, behavioural intentions, affects and
locus of control could account for nearly 58% of the variance irepwironmental
behaviour. Results indicated that environmental affebts5() and behavioural
intentions £=.33) were positively associated with environmentally friendly
behaviours. Moreover, positive relation between internal locus of control and
behaviour was founded%£.07) which meant that students who had stronger lotus
control seemed to exhibit more friendly behaviours towards the environment. On the
other hand knowledge was found to have a negative association with
environmentally friendly behaviourb$-.08). Researchers suggested a model
regarding the environmentalresponsible behaviours and the predictor variables of
that model might be necessary for better understanding the determinants of Turkish
studentsd behaviours. Mor eover, l'i ke quali't
further studies are required to examimore elaborately the attitudes of Turkish

students towards environment and the formation of true environmental concepts.

More recently, Onur, Sahin, and Tekkaya (2012) conducted a study to asses

el ementary school student &6 anthmopocentrich ment al a
apathy), value orientations (egoisim, biospherism, and alturism), and environmental

concern with respect to gender. 952 students from public schools residing in rural

areas of nortfeastern Turkey participated to the study. Enviromaleattitude of the

participants were measured by Environmental Attitude and Apathy Scale and

Environmental Use Scale. Value orientations of the elementary school students were
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examined by Environmental Motive Concern Scale. Lastly, environmental concern
was assessed by 21 items which were previously used in NEETF/Roper Survey.
Regarding findings of environmental attitude, elementary school students attitude
toward environmental generally were found to be ecocentric rather than
anthropocentric and apathiy. other words, elementary grade students were found to
give value to nature for its own sake instead of human benefit. They also did not
think that environmental threats have not been exaggerated. Considering value
orientations, students tended to thirlernselves (egocentric) rather than nature
(biospheric) or other people (altruistic). Environmental concern results indicated a
high mean score referring that students were concerned about the environmental
issues. Findings of this study provide some usstfigigestions which are thought to

be helpful in contributing tthe enhancing of the environmental education in Turkey
with the educators, teachers, curriculum developers, textbook authors and parents.
Bearing the importance of having ecocentric attitudesiind, parents should also
strive for amending their childrenb6s att
of the consequences of their personal actions regarding their relation with the nature
as well as the educators, teachers, curriculum devslope textbook authors
Similarly, the context of the school programs should be highlighting the importance
of the relation between humans and nature as well as the relations between
environmental values and economic growth. Results also revealed thatpotted

more concern about environment and were found to have more ecocentric attitude
toward environment than boys. In parallel, boys were likely to have more
anthropocentric attitudes, and more apathy towards the environment. Gender role
was found tdoe insignificant with respect to egoistic, biospheric, and altruistic value
orientations. Thereforefpr eliminating the inequality between genders, educators

need to focus on increasing the concern of boys for the environment.

In summary, it iscrucial tocomprehend which factors enhartbe environmental
behaviours and which inhibiEactorspromoting the environmental behaviolnave
beenhandledfrom different theoretical perspectives in many studies witkspreice

teachers abroad and in Turkélhe mttern among knowledge, attitude, locus of
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control and behaviour seems to be almost the same for all research regardless of
environmental behaviour types. Fgervice science teachers generally have
inadequate environmental knowledge but they have posditudes toward
environmental and they feel responsibility and power on the solution of
environmental problems. However, they still have not developed intended
environmentally friendly behaviours. Therefore, there are gaps between these
variables and betviour. In order to find out this gap and to better define the
environmentally friendly behaviour, maybe some other variables should be used in
addition to those abovementioned. There is a need for a study related to
environmentally friendly behaviours gire-service teachers with new additional
variables. In this regard, environmental knowledge, environmental attitude, and locus
of control which are the most popular predictors of EFB were selected for the current
study. In addition to these, pservice tac her s o6 optimistic and
perceptions as psychological factors toward environmental issues also included in the
scope of this study Moreover, gender, hometown, being a member of any
environmental organization, and taking courses related to ememtal issues are

also determining in identifying the profile of Turkish gervice science teachers.

2.7 Predictors of Environmentally Friendly Behaviours

In the light of the studies presented above, the details about the cognitive and
psychological vadbles chosen specifically for the present study will be handled in

the following parts.

2.7.1 Cognitive Factors

As knowledge is required for basic understanding of environment and environment

related issues (UNESCO, 1978), numbers of studies have beeessstt

i ndividual sd6 environment al knowl edge | evels
indicated that different knowledge types used in many studies were named as;

knowledge of environmental action strategies, knowledge of ecology and

environmental issuesand knowledge of environmental problems and issues, etc.
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(Hines et al., 1986/87; Hornik, Cherian, Madansky, & Narayana, 1995; Hsu & Roth
1999; Marcinkowski, 2001). More recent studies, on the other hand, used knowledge

in different forms such as concretersus abstract (Barr, 2003), advanced versus
basic (Pebder et al ., 2007) . However diff
and used, the common thread to all this is the existence of a relationship between the

pro-environmental behaviour and knowledg

Literature includes studies trying to examine the environmental knowledge as one of
the predictors making an explanation for the variances in the environmental friendly
behaviour Barr, 2003;Hines et al., 1986/87; Hsu & Roth, 1999; Hwang et al., 2000;
Fielding & Head2012. Theargument suggesting that there is a connection between
environmentally friendly behaviour and environmental knowledge, either strong or
weak is a suggestion on which most of the researchers have reached a consensus. For
example Hsu and Roth (1999) came up with a result that knowledge of action
strategies and perceived skKills in using environmental action strategies were one of
the most powerful predictor of EFB. Similarly, Sia et al. (1985) found out really
strong ties betweethe perceived knowledge of environment action strategies and
environmenthbehaviours. Marcinkowski (183 stated in his study that knowledge

of action strategies are efficient and sufficient alone to explain the 40% of the
variances in environmental reggible behaviour Likewise, the knowledge of action
strategies accounted for nearly 34% of the variances in environmental behaviour in
Sivekds study (1989). The study of Barr
strategies more specific by extending questiaa where and what to recycle to the
participants. Results indicated a direct effect of this concrete knowledge on recycling
behaviour. Research stated that concrete knowledge is related to behavioural
knowledge which could be benefitted for the proble@s.the other hand, abstract
knowledge refers to causes, solutions of environmental issues. Studies using
knowledge of environmental issues, and ecological concept also found significant
relation with environmental behaviouBdqurbonari et al., 201Fsa,2010;Pe 6 er et
al., 2007.
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Although it is almost clear that having appropriate environmental knowledge

enhances environmental action, many studies have revealed tsaryice teachers

have inadequate environmental knowledgeubonari et al., 20t Xaraekin, 2013;

Peder et al ., 2 Q Duidcer etTak, R)DThereaate a B studies2 0 1 0

that claim otherwis ( Es a, 2010; Sadek & Sar é, 2010) .
previous parts, Tuncer et al. (2009) reported thatspreice teachers exhibited

i nsufficient | evel of environment al knowl edg
that student teacherseemed to be more knowledgeable about fundamental

ecological process and concepts than they were on environmental action strategies,

global and local environmental issues. On the other hand, Esa (2@b®)ed high

level of environmental knowledge of ggservice biology teachers aboahergy

sources and deynitions of terms on ecology,

biodegradable materials and ecology.

To conclude, although knowledge is considered as a precursor variable for intended
behaviour and action (Disinger, 2001), low mwoderate level of environmental
knowledge was observed in studies. Even though it seems that it is truly hard for
individuals to develop prenvironmental behaviour without having appropriate
knowledge on the environment, knowledge cannot be said toebently required
factor. Because psychological factors should also be paid attention since they create
the necessary stimulation for turning the knowledge into-epraronmental

behaviour.

2.7.2 PsychologicaFactors

There are too many needucational facrs which are also sophisticated and thus

their effects shouldndét be underesti mated. E
on the effects of needucational factors is not regarded as exclusive; yet, has made

significant contributions to the scope oépent study.
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2.7.2.1 Attitude

As a psychological component, environmental attitude represents a set of values and
beliefs regarding the feelings, pros or cons of an individual and what he/she favours
or disfavours in terms of environment or the objeetsited to the environment

(Hines et al., 1986/87). Newhouse (1990) suggested that one of the most effective

variable associated with environmental behaviour is attitude.

Many studies have been conducted to investigate the relationship between
environmenthattitude and environmentally friendly behaviour. In this regard, some
studies defined attitude as a predictor of EB®BUbonari et al., 2013Esa, 2010;
Hines etal., 1986/87; Hsu & Roth, 199%hereas some studies did not (Hwang et
al., 2000; Tuncer al., 2009). In an early study, Hines et al. (1986/87) investigated
the relationship between environmental attitudes and environmental behaviour with a
metaanalysis study. They observed a moderate positive relationship between
environmental attitudes andheronmental behaviour. Makki, AbHI-Khalick, and
Boujaoude (2003) conducted a study with
determine the relationship between environmental attitude and their commitment to
environmentally friendly behaviours. Results igaded a significant and high
correlation between environmental attitudes and environmental behavio@df,(
p<.01). Meinhold and Malkus (2005) examined -provironmental attitudes and
environmental behaviours of 848 adolescents. High correlation bebtttiee and

behaviours was observedra @45,p<.001).

There are different points of views, too such as attributing the attitudes towards
phenomenon to the value orientations. Therefore, the link between underlying values
and environmental attitudes hdmeen investigated in environmental education
research for a long timein 1978, Dunlap and Van Liere proposed the New
Environmental Paradigm (NEP) which was different from early approaches.
Attitudinal behaviour was evaluated in terms of having ecoceptribiocentric

feelings. For instance, an individual having biocentric attitude helps nature as a part
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of it rather than outside of the nature. In a similar Widygmpson and Barton (1994)
classified attitude toward environment as ecocentric (or biosphantfyropocentric,

and environmental apathy. Ecocentric view refers to concern for nonhuman objects
and ecosystems even though the conservation of those requires sacrifices.
Anthropocentric view on the other hand, refers to concern for human beings yet;
conservation is only reasonable if it satisfies human needs. Lastly, environmental
apathy represents any concern on the environmental issues. In that veimps®hom

and Barton (1994) conducted two studies with 115 individuals in order to measure
ecocentrieanthropocentric attitudes and environmental apathy toward environment.
Results indicated that individuals appreciating the nature for its own sake (ecocentric
attitude) expressed less environmental apathy than ones who tended to conserve
environment only fo human benefits (anthropocentric). Moreover, results also
revealed that individuals who possessed ecocentric attitude were more likely to
conserve the environment and join environmental organizations than individuals
reflecting anthropocentric attitud8chultz and Zelezny (1999) conducted a study to
examine the relationship between attitudes (ecocentric, anthropocentric, and apathy)
and values (openness to change, conservatismstraedicendence, and self
enhancement). Participants of the study wereutrlergraduates at universities from
English and Spanish speaking countries. Par
values were examined by Thompson and Bartoné¢
Environmental Paradigm (NEP) scale (Dunlap et al., 200@dirtgs of the study
revealed that selfanscendent values were associated with NEP and ecocentrism
positively. In addition, the senhancement value was negatively related to NEP

and ecocentrism yet; positively related to anthropocentrism.

In brief, dtitudinal motives are highly important in adopting positive attitudes
towards the environment. Ecocentric or anthropocentric motives that individuals
have may play key roles in the decision making process for a specific behaviour. The
effect of environmetal attitudes over the prenvironmental behaviour was also
confirmed by the related literature.
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2.7.2.2 Internal Locus of Control

The psychol ogi cal construct of | ocus 0 1
behaviour is guided by his or her perceptibattcertain behaviour will lead to an
expected reinforcement (Rotter 196&ever, Pinol and Urlade (2005) explained that,
from individual 6s perspective, l ocus of
individual to act in a particular manner. Laoof control botrconsists ofnternal and

external dimensions. External LOC is based on the belief that changes happen by
chance or by others power (e.g. God or government). So people with external LOC
generally do not participate in activities to bringpat change. On the other hand,
internal LOC is an internal motive that leads to the expectation that his/her actions
will cause changes. As a result, this type of individual is more likely to engage in
activities (Hines et al., 1986/87).

One of the firsattempts about LOC and ERB was performed by Huebner and Lipsey
(1981). They aimed to assess the relationship between LOC and willingness to act
responsible environmentally behaviour with activist and-activist group. The

results indicated that LOC wasignificantly associated with environmentally
activism and personal conservation attitudes. Additionally, it was reported that
activist people had more internal locus of control than-amdivists. After, Hines at

al. (1986/87) made metmalysis in fiftea studies in terms of LOC and responsible
environmental behaviour. Findings of the study revealed that those who had internal
locus of control were more likely to be engaged in responsible environmental
behaviour than those with external locus of contholanother study, Allen and
Ferrand (1999) tried to investigate the
control in predicting environmentally friendly behaviour. The questionnaire focused

on four predictors including social desirability, persooahtrol, selfesteem, and
belonging. Results showed that personal control was a strong predictor of
environmentally friendly behaviour. In this study, the measure of personal control
usedby the researchers focusediom di vi dual s6 f ecomtributegts t hat

solving environmental problems
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First and unique attempt on assessing internal LOC with a specific content was made

by SmthSebast o and D6Acosta in 1995, Resear chet
Action Internal Control Index (EAICI)inordero measur e coll ege stude]
locus of control with respect to specific issues, and environmental responsible

behaviour. Other studies have shown that internal locus of control is positively

correlated with environmentaliyesponsible behaviour. $itmSe b ast o and D6 Acost
(1995) developed the Environmental Action Internal Control Index (EAICI). A

preliminary study showed that EAICI successfully used specific environmental

actions to predict selfreported environmentaHgesponsible behaviour in dede

students based on locus of control (SR8tle bast o & DOAcost a, 1995) .
can be used to help environmental educators assess whether their programs promote

an internal locus of control of their participants.

More recently,Chao (2012) tested Hireb s mo d e | of responsi bl e
behaviour (REB) and Ajzendés theory of plann
university students were randomly selected from dormitories in Taiwan. Model

testing procedure also revealed the correlation coefficlegtiseen variables in the

models. Moderate and positive correlation was found betweenrepelfted

environmental behaviour and environmental locus of control (EL@ER3S) and

between attitude and ELOE€=38). Fielding and Head (2011) also investigates

correlation between environmental behaviour, locus of control, and knowledge. 18

24 (n=2192) yearolds and (=1529) 1217 years old young Australians participated

to the study. Results revealed that there was a moderate and positive correlation

betwee LOC and preenvironmental behaviourr£.31) and between LOC and

knowledge (=.15) for 1824 years old young Australian&imilar results also

documented in a Turkey case. Alp et al. (2008) conducted a study in order to

investigate elementary school stade s & envi ronment al friendly
predictors. 1140 students participated to the questionnaire and results indicated that

intention, LOC, environmental affect were significant predictors of environmentally

friendly behaviour.
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Tosumup, individ al 6s | ocus of control can have
makes regarding a specific behaviour. Related literature also supported the effect of

LOC on environmentally friendly behaviour.
2.7.2.3 Optimism and Pessimism

Optimism and pessimism reftr positive and negative predictions about the future.

If future predictions are positive, this perception is called as optimisroh@fis

Leitenberg, 1986). As an example, there are lots of social and environmental
problems in the ZAcentury and if peple tell not to worry about the problems, they

are regarded as optimistic. On the other hand, if people warn us about these
probl ems, they are | abelled as pessi mis:
pessimi smoO sounds s i mpgdefects anchtimam behayiour t h a
Deciding on the good or bad effects of being an optimistic over the behaviour is a
challenging area for psychologists and educators. If an individual convinces
him/herself that his/her future life will worsen; he/she may heilling to work in

order to improve future life (McKinley, 2008) whereas Hatfield and Job (2001)
mentioned that if individuals do not worry about their future, they will not be willing

to take precautions. At that point, research has attempted to imtegtig role of the

optimism on human attitude and behaviour.

Weinstein (1980) conducted a study with college students and asked them how much
was their chance to experience bad events or good events when compared with their
friends. Students respondedtliheir chance to experience negative events was less

than their friends. They also believed that they had much more chance to experience
positive events when compared with their friends. This type of optimism bias is
named as fAcompoar aGampei ot omi smi sm was as
is less likely to experience negative events and more likely to experience positive
events than are other peopledo (Shepperd,
this respect, many studies concerning crimdisasters, accidents revealed that

people feel themselves closer to experience positive events when compared with
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other people. For example Hoorens, Smits, and Shepperd (2008) conducted a study
with 17-24 years students and they were asked to list 1Gsetlest might occur in

the future (e.g. getting married, having children, illnesses, accidents, divorcing etc.),
after that students rated this events with respect to desirability and controllability.
Study revealed a comparatively optimistic perceptiboua controllable, desirable

and neutral future events.

Besides, the matter that whether optimism can be linked to environmental orientation
measures is crucial (Mc Elwee & Brittain, 2009). In that vein, comparative optimism
was also investigated for eneitmental risks in a study with one hundred college
students (Pahl, Harris, Todd, & Rutter, 2005). Students were asked to rate three
hazards (nuclear power, air pollution, water pollution) in terms of whether they
would ocur in their local area or not. Riaipants were found to displaymparative
optimism for all environmental risks regardless of being a part of an activist group or
not. This means that there is no evidence in order to support that comparative
optimism inhibits or encourages peovironmatal behaviour. Contrary to these
findings, Hatfield and Job (2001) suggested thatgmaronmental behaviour could

be prevented by optimism bias. They conducted a study with college students in
order to investigate if students had optimism bias withe@spo environmental
hazards. Results showed that subjects tended to believe that environmental problems
were less likely to occur in their local area and optimism bias differentiated regarding
local or global level. Gifford et al. (2009) also supporteeséhfindings in a study
investigating the spatial and temporal optimism for the first time with an
international sample. Comparative optimism bias was found to be affected by
geographic distance (spatial) such as local, national, global; and time (tenspohal

as 10 years earlier, currently, and in 25 years. Generally countries tended to show
spatial optimism bias about environmental problems and this can be resulted from
media emphasizing global environmental problems too much in their programs.
Contrary to spatial optimism, all countries were pessimistic about the future
regardless of | ocal, nati onal or gl obal | eve

we are aware of the global environmental problems then we are pessimistic about
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gl obal Results walsoerévealed that optimistic spatial bias inhibited pro
environmental behaviour because people underestimated or ignored the local
problems. Similarly, O6 Br i en (2007) -widen suveyt eitd C a my
undergraduate and graduate students fromofitges and departments during 2007

spring semester in United States. Results of the study demonstrated that the majority

of the respondentsere likely torevealthat the environmentabjuality declined a lot

in the past ten year©On the other hand, ithey were considera b o u 't Al ocal
environmental problems most of the participantdended to believe that the

environmentatjuality oftheir local areavould remain the same in the future.

To conclude, pople are not hopeful about their future. However, thaye
comparative and unrealistic optimism toward their local area. Review of the small
number of studies in this area indicated that relationship between

optimism/pessimism and behaviour produce mix results.
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CHAPTER 3

METHOD

The previouschapters discussed the purpose and the significance of the study and
also presented the related literature. The following chapter addresses the design of
the study major, characteristics of the population and sample, instruments of the
study and the proderre followed in order to collect data and explain the methods

which were used to analyse the data.
3.1 Design of the Study

This study is a correlational research due to the nature of the questions included in
the research, the definitions of the sampte @opulation, the procedures of data
collecting, the statistical techniques used in analysing the data and the
generalizations of the findings of the study. The research questions mainly addressed
preser vice science teacherrmldes assooidted lwgh i n
environmentally friendly behaviours. A sample of junior and seniorsereice
science teachers administered a series ofrgplirted instruments prepared for the
specified purposes. In order to provide validity and reliabilityuess of the
instruments pilot studies were conducted and evidences for validity and reliability
issues were examined. Then, descriptive analyses were conducted to identify the
profile of the sample more deeply. After that, in order to provide necessary
information to make clear interpretations for causal relationships between variables
path analysis was used to propose the model. In Figure 3.1, there is given the data
analyses of the present study, the instruments and acfiavt describing the

participants
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Figure 3.1 Overview of the present study
3.2 Population and Sample

As the population of the study was determined as all junior and seniseiee
science teachers in Turkey, this is a nationwide studysémace science teachers
generdly enrol in some courses related to environmental issues and pedagogical
content knowledge in their third and fourth years of undergraduate programs.
Therefore, focusing ojunior and senior prservice science teachessemed to be

more appropriate to belefined as the population of the study. Considering
representativeness of sample, statistical regions were decided to be used instead of
geographical regions. Geographical regions of Turkey were determined based on

only debatable geographic features of pnevinces whereas statistical regions were
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identified considering economic, social and geographic properties of the provinces
(Ozcaglar, 2003).

Table 3.1The list of selected provinces in each statistical region

Stat|.5t|cal Sub-Region Provinces Sele(?ted
Regions Provinces
Kst anbul Istanbul sukregion Kstanbul Kstanl
East Bursa sukregion Bur sa, Eski kehir, Bursa
Marmara Kocaeli subregion Kocaeli, Yalova, [IBolu
West Tekirdragon sTekirdafj, Kérkl ar -
Marmara Bal ekeresgiom Bal ékesir, ¢anakkec¢tanak]
West Ankara subregion Ankara Ankara
Anatolia Konya subregion Konya, Karaman Konya
_ . Kerekkal e, Nevkehi
Central Anatolia Keér ek kragios Aksaray Aksaray
Kayseri subregion Kayseri, Sivas, Yozgat -
Kz mi egisnub Kz mi r Kzmir
Aegean Aydeéenegorub Deni zl i, Muj | a, Ay Denizli
Manisa sukregion Mani sa, Ukak, Kg¢gte-
Adana sukregion Adana, Mersin Adana
Mediterranean Antalya subregion Antalya, IspartaBurdur -
Hatay subregion Hat ay, Osmani ye, b -
Zorllguldaksub Zongul dak, Kar abg¢lt -
region
West Black Sea Samsun suipegion Samsun, Amasya, ¢c-
Ka§tamonu sub Kastamonu, Si nop, Kastamonu
region
East . Rize, Trabzon, Artvin, Giresun, Ordu,
Trabzonsubregion Trabzon
Black Sea G¢megKhane
South East Gaziante;_) Supegion G_a ziant e p , Kilis o
Anatolia kanl éuregioa Di yarbakeéer, kanl éutDiyar |l
Mardin subregion Bat man, Mardin, Si-
CentralEast Malatya sukregion El azéj, Malatya, "EIl azéj
Anatolia Van subregion Van, Hakkari, Bit]l-
North East Erzurum sukregion  Erzincan, Erzurum, Bayburt -
Anatolia AJ r éregon b Kar s, l7der, Ardatl Kars

2003 SocieEconomt development of provinces and http://www.dpt.gov.tr

According to Turkish Statistical Institute (Turkiye Istatistik Kurumu; TUIK, 2005),

Turkey has 12 statistical regions and 26-gedfions seeTable 3.1). Since most of

these statistical regions includeora than one province, at least one province was

selected from every statistical region. Provinces were selected based on the existence
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of senior and junior science education students. Therefore, all statistical regions were
represented by reaching 15 pirmes and 18 universitie$he sample of this study

was totally 1497 junior and senior pservice science teachers (76.79% were female,
and 23.21% were male) in 202P13 academic year; The Central Anatolia Region
had the highest contribution with 390 (2%) participants whil&outheast Anatolia
Region had the lowest contribution to the sample with 51 (3.3%fijcipants.
Number of participants with respect to gender, province, and region were presented
in Table 3.2. The mean age of the students was 3kdrs §D=1.92).

Table 3.2 Region and province statistics across gender

Gender (N) TOTAL (N)

SubRegion Provinces

M* F** N***  Province Region
Istanbul sukregion Kstanbu 20 55 - 75
Bursa sukregion Bursa 11 43 - 54 263
Kocaeli subregion Bolu 17 64 - 81
Bal &k ersgiom tanakka 19 34 - 53
Ankara sukregion Ankara 51 233 1 285
Konya subregion Konya 11 49 - 60 390
Kéer ék kradioa  Aksaray 14 31 - 45
Kz mi oegiegnub Kz mi r 21 99 - 120 997
Ay d é rreg®ru b Denizli 21 86 - 107
Adana sukregion Adana 32 100 3 135 135
Trabzon subregion Trabzon 38 141 1 180
Kastamonu supegion Kastamonu 26 79 - 105 285
kanl| & uregiom Di yar ba 15 36 - 51 51
Malatya sukregion El azéj 18 60 - 78 146
AJ r éregion b Kars 31 35 2 68
TOTAL 345 1145 7 1497

* female, **male, ***not identified
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Detailed information about the profiles of gervice science teachers were provided

in Table 3.3. There werg44 (66.3%)unior and 516 (31.4%) senior students in the
sample. With regard to hometa, most of the participants grew up in cities
(58.78%), then in districts (27.54%), and lastly in rural areas (13.68%). 300 (20%)
pre-service science teachers did not take any courses related to environmental issues.
524 (35.1%) participants took only qri208 (20.6%) of them took two, 154 (10.3%)

of them took three and more courses related to environmental issues. Majority of the
participants, that is 1296 (86.6%) of the participants, were not a member of any

environmental organization.

Table 3.3Profile of preservice science teachers

Demographic Variables = Fre'\jg*encyN*** FPercenta'ae
Grade
Junior 759 185 4 66.3 53.5
Senior 359 157 2 31.4 45.4
Missing 26 4 1 2.3 1.2
Location
Rural Area 129 73 - 114 215
District 294 97 1 26.0 28.5
City 708 170 5 62.6 50.0
Missing 13 6 1 1.1 1.7
Courses Taken
None 320 80 - 28.2 23.4
1 481 134 4 42.4 39.2
2 220 88 1 194 25.7
3 92 25 1 8.1 7.3
More 22 15 - 19 4.4
Missing 9 4 1 0.8 1.2
Membership of an environmental
organization
Yes 152 38 - 13.3 111
No 9901 305 6 86.7 88.9
Missing 1 3 1 0.1 0.9

* female, **male, ***not identified
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3.3 Variables

In the study, the variables are labelled as exogenous and endogenous variables with
respect to proposed model on environmentalBnflly behaviour and its associated
variables. Exogenous variable is a synonymous with independent variable and
endogenous variable is synonymaugh dependent variabldexogenous variables
causefluctuationson the values oéndogenouwariables in theanodel. However,
changingsin exogenous variables cannot be explained by other variables in the
model (Byrne, 2010).

This study includes one exogenous variable named as; knowledge of environmental
issues. Environmental knowledge was measured by multipieechjoestionsThere

are 6 endogenous variables namely; spatial optimism, temporal pessimism,
ecocentric attitude, anthropocentric attitude, locus of control and environmentally

friendly behaviour. All endogenous variables were measured with Likert tgbessc

and they were continuous variables.

3.4 Data Collection Instruments

The data collection instrument used in this study has six distinct parts. The first part

of the instrument known as the Demographical Questionnaire designed to provide
information albut pres er vi ce teachersd gender, uni ve
of membership of environmental organization, and number of lessons taken related

to environmental issues. The second part includes the Turkish version of the
Behaviour Inventory of Enwbnmental Action (BIEA).The third part of the
instrument aims to reveal peeer vi ce teacherséb ecocentr
attitudes with Environmental Attitude Scale (EAShhe fourth part includes
Environmental Future Scale (EFS) in order to meastees®e r vi ce teachers
optimism and temporal pessimism level, fifth paftthe instrument consists of the

Turkish versions of the Environmental Actiémternal Control Index (EAICI)The

last part contains the Knowledge of Environmental Issues §€BIS).
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After mentioning about the instruments in detailed, reliability and validity of each

instrument were presented in the following subsection.
Demographic Questionnaire

Four questions were designed primarily to provide information abousepuice

teachersdé background in order to descri

Gender, name of the university, area of hometown, status of membership of
environmental organization, and number of lessons taken related to environment

were obtained bysing this questionnaire.
Behaviour Inventory of Environmental Action: A Gviear History

Behaviour Inventory of Environmental Action (BIEA) scales used to measure
five categories of environmental behaviours, namely; ecomanagement, consumer,

persuasionand political anddgal actions (Marchinkowski, 188

Scale also included empty lines for additional actions. In other words, participants
were asked to write additional actions that they do in their daily life if there is.
Considering pilot analysis relts, one new item (I attend environmental friendly
campaigns like battery collection campaigns) added to the ecomanagement
dimension of the scale in the main study. So, additional actions were not asked in the
main study. Finally, there were six items@nsumer, persuasion, political and legal

actions, and seven items on ecomanagementisunsion in the current study. It

be

ch

was a selreport scale that requirestorate-prer vi ce t eachersd gener al

five poi nt scal e ranegviergd f(rionme . 0 allwanyesvéer t o

3=sometimes, 4=often, 5=always).
Environmental Attitude Scale (EAS)

In order to measure attitudinal motives ofgexvice science teachers, 21 likert type

items with a 5 point responsesagcaled) ( vatsr arg
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(Thompson & Barton, 1994). Scale assesse
to environment. These attitudinal motives named as ecocentric and anthropocentric
attitude. Ecocentric attitudes were measured with twelve items nefjeébe intrinsic

value of nature, feelings of relaxation pertaining to being out in nature, and being
aware of a connectedness between humans and nature. Concerning the assessment of
anthropocentric attitudes, most of the nine anthropocentrism items s@gla

concern associated with the decreased quality of human life as a result of
environmental degradation. Turkish adaptation of the scale was made by Onur et al.
(2012).

Environmental Future Scale (EFS)

Scale was wused i n or deatial optonisnmand tempor@al r e s p
pessimism levels (Gifford et al. 2009). In the adaptation process of the scale, ten
environmental issues which are water resource, air pollution, biodiversity, acid rain,
vehicle traffic, population growth, natural areas, radratand nuclear waste,
agricultural soil, and visual pollution were used from the original scale out of twenty

to make the scale more meaningful for Turkish culture. Moreover, five
environmental issues were added (waste, global warming, climate change, o0zo

layer depletion, and energy) considering The Environmental Inspection Report of
Turkey in 2011. Finally,pr,e er vi ce science teachersodo sp:
pessimism levels were determined with fifteen environmental issues in local and
globalpr specti ve. Participantsdé spatial opt
spati al l evel s ( my ar e a-pointsgalecrangingtirgm1l an d
(very bad), 3 (acceptable) to 5 (very good). Temporal levels rated by two levels (now

and futur¢  wi t-pgoint gcales ranging from much worse to much better (e.qg.,
1=much worse, 2worse, 3no different, 4#better, =much better). To obtain pre
service science teachersbo spati al opt.i
subtracted from global scordsr both temporal levels. Therefore, two spatial
optimism scores were gathered in terms of current and future conditions. In a similar

way, teachersé tempor al pessimism scores
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future scores and today scores for lamad global spatial levels. Thus, two temporal

pessimism scores were gathered in terms of local and global conditions.
Environmental Action Internal Control Index (EAICI)

Short version of EAICI (Smit#sebasto, 1992) with 11 Liketty pe it ems (6stron
ag eed to O6strongly disagreed) was i mpl emente

designed to measure participantso6 perception

power of his/her actions have effect on solving environmental problems or not.
Knowledge of Environmental Issues Scale (KEIS)

The scale was prepared to assessspeer vi ce sci ence teachersd kno
and global environmental issue based on earlier reseasdming, Dwyer, &

Bracken, 1995 Dunlap, Van Liere, Merting, & Jone000; O6 Br i e n., 2007
Environmental issues were selected considering Environmental Inspection Report of
Turkey released in 2011. According to this report, air pollution, water use and
resource, waste management and recycling, biological diversity wer#igteas

crucial environmental issues in Turkey. In this regard, eight questions related to

those concepts were included to the scale. Moreover, literature revealed that,
misconceptions between global warming and ozone depletion concepts is another hot

topic issue in environmental education area. Therefore, two questions were added to

the scale which was aimed to point out the misconception between global warming

and ozone depletion. Furthermore, two questions related to energy use and energy
sources whictwere another hot topic added to the scale. Issues used in the scope of
Environmental Future Scale also took into account while selecting questions for
knowledge scale. Parallel environmental issues were selected for both scales. Finally,
twelve multiple &oice questions were selected for the aim of determining knowledge

of environmental the participants. ITEMAN analysis was conducted in order to assist

in determining the extent to which items are contributing to the reliability of the scale

and which respase alternatives are functioning well for each item. Cronbach alpha

value reported as B5which is acceptable (Leeming, et 41995).
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3.5. Validity and Reliability Issues of the Instruments

In order to provide reliability and validity of the instrumerndsnstruct, convergent,
discriminant, and nomological validity of the instruments were discussed detailed in

following parts.
3.5.1. Content Validity of the Instruments

The adaptation of the BIEA, EAICI, and EFS were performed by the researcher. One
instructor from the Department of Modern Languages checked the translated items.
After the first translation process, the adapted instruments were checked by two
instructors from the Faculty of Education at METU according to the content and
format. Instructorsvere experts on environmental education area. Therefore content
related evidence of validity of the instruments was provided by the judgments of

people who were experts of the content.
3.5.2. Construct Validity of the Instruments

Construct validity of thenstruments were provided by factorial validation of the
instruments. As Environmental Future Scale and Knowledge of Environmental
Issues Scale had no factor structure in nature, factorial validation was not an issue for
these scales. On the other hand &ébur Inventory of Environmental Action scale,
Environmental Action Internal Control Index, and Environmental Attitude Scale has
factor structures. Therefore, explanatory and/or confirmatory factor analyses were
conducted with these instruments. Explanatfactor analysis was conducted via
SPSS 21 and confirmatory factor analysis was performed by AMOS 21. Eigenvalues,
factor loadings, and screeplot statistics were taken into consideration while
predicting EFA results. On the other hand model fit indicesewused to interpret
CFA results. CFA and EFA results of instruments were discussed deeply in

following parts.
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Behaviour Inventory of Environmental Action

BIEA scale indicated two factor dimensions instead of five-dioiensions
(ecomanagement, consumeersuasion, political, and legal) in the pilot study. So,
confirmatory factor analysis (CFA) was decided to repeat to understand if the main
study supports two factatructuresor not. However, in cases where the models do
not fit, model is needed to lmkagnosed rather than interpreting the different factor
solutions (Taylor & Pastor, 2007). Therefore before conducting CFA, areas of misfit
were investigated by examining the standardized residuals. Removing standardized
residuals exceedin@| from the dita can be a way to diagnose misfit (Byr2@10.

Out of 1497 possible standardized residuals, 245 of them were greatd3|tHan

spite of repeating CFA without these extreme values, model still did not fit.

In the second step, the data were submittedEFA using SPSS 21 in order to
determine if there were plausible models that could explain the relationships among
the items. Although results revealed a ttactor model regarding to eigenvalues
(and percentage of variance explained); 8.98 (29.93%}J, (30.58%), 1.26 (4.20%),

1.09 (3.63), both sizable drop of the percentage of total variance values from the
second to the third factor and scree plot (see Figure 3.2) were guided researcher to

rotate and interpret model with twactor.

Two-factors wee rotated using direct oblimin rotation. Due to the exploratory nature

of the analysis, factors should be allowed to correlate (Taylor & Pastor, 2007).
Interfactor correlation value of two factors (.37) supported this judgment. Although
the model could nogxplain more than the half of the total variance (40.51%); two

factor solution was the most informative and interpretive model for this study.
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107

a—

Eigenvalue

S—6—0——o
o

T T 1T T T T T T T T T T T T T T T T T T T 1
1 23 4 5 6 7 8 9 1011121314151 17 1819 2021 22 2324 25 26 27 28 29 30

Componant Numbear

Figure 3.2 Scree plot of exploratogctoranalysis

Although the original scale includes five subscales;faabor solution indicated that

items belonged two subscales instead of five (see Table 3.4). In thiadiep

model, ecomanagement and consumer subscales loaded to the same factor. Two
items also loaded to this factor from persuasion subscale. Thesengreflected
persuasion of ecomanagement and consumer actions. Namely, all items in the first
factor included recycling, buying recyclable or recycled products, conserving water
or energy, stop littering, stop buying aerosols, stop using harmful pestiand
persuasion of these actions.
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Table 3.4 Explanatory factor analysis pattern (and structure) fefawtor model

Components
Light Dark
Green Green
Items Actions Actions
Used an alternative form of transportation (emgss transit, bicycle, ‘
carpooling) 39 (.32
Taken steps to reduce water use 57 (.56
é Recycled materials such as paper, glass, plastic, metals, or organic re 51 (53
g Taken steps to improve wildlife habitat or food supplies (e.g., plars tre ‘
g or flowers; built bird houses or feeders) (.64,
8 Picked up litter or trash 48 (53
Taken steps to reduce energy used for heating, cooling, and/or lightin 53 (57
Participated to environmentally friendly campaigns (battery collection ‘
campaign etc.) 53 (.53
Paid membership fees to or donated money to conservation /environn <
; . : 45 (51
groups (local, state, national, international)
| avoided purchasing products directly associated with damage to wilc
or their habitatge.g., products tested on animals, fur products; non .63 (.58
dolphin safe tuna)
E Avoided buying products with nerecyclable, nofbiodegradable , or 66 (.66
3 excessive packing ' T
c
8 Stopped buying products which cause pollution (e.g., aerosols, styrofc 4 :
. . o .45 (.48
toxic chemicals or pesticides)
Purchased products made, in whole or in part, from recycled materials .
. .54 (.60
(e.g., some paper and plastic products)
Purchased products packaged in refillable, returnable or recyclable .65 (.62
containers (e.g.,laminium cans, deposit bottles)
Encouraged an individual or group involved in some kind of destructiv
environmental behaviour to stop (e.g., to stop littering, buying aerosol..60 (.63
using harmful pesticides)
Encouraged otirs to help the environment (e.g., to recycle, buy recycli 76 (.76
_5 or recycled products, conserve water or energy) ' '
(2]
© . . .
c:/-;Enlgourag.ed one or more individu 55 (61
5 positions or candidates :
o
Prepared or passed out litene supporting the solutions of environment 57 (63
problems/issues. ' T
Signed or distributed a petition asking a person/ group/ company/ 74 (71

institution to take an action to improve the environment.
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Table 3. 4 (continued)

Items

Componets

Light Dark
Green Green
Actions Actions

Prepare

or publicly display #dpr

buttons, {shirts, bumper stickers) 14(72
Passed out materials or gathere :
. e S " .81 (.77
environment policies or legislation (e.g., flyers, petitions)
c—gSupported or voted for a Aproo 45 (52
2 programs
& Participated in political meetings or hearings concerning environment: ,
- . 4 - : : 74 (.75
policies or plans (e.g., cigouncil meetings, public hearings)
Ran for or served in any position with the intent of supporting the :
X . = .75 (.75
environment (e.g., students council, youth organizations)
Supported or voted for a Aproo .51 (.53
Provided information for testimony at a legal hearing on an environme 44 (53
issue ' T
Reported the illegal collection of live plants or anintalauthorities(e.g., 54 (.60
in parks, preserves, or sanctuaries) ' T
— Persuading others not to bkeanvironmental laws or informing others :
g . .31 (.32
S they are breaking such laws.
-
Reported violations of fishing, trapping, or hunting laws to authorities. .70 (.68
Reported pollution violations to authorities(e.qg., littering, dumping) .67 (.71
Helped authorities patrol areas for the purpose of enforcing environme 67 (72

laws

Kagawa (2007) identified the actions like changing purchasing habits, recycling and
savi
scal

the other hand, second factor consist of items related to mainly with political and

ng
e

energy or water as the Al iEAht

wa s

determined to be defined as

gr e

Al

legal actions. Three items from persuasion subscale also loaded to second factor.

These three items included persuasion of political and legal actions (i.e. support

Apr oo

a petition). Second factor including political, legal and persuasion of these actions

ca l

ed

envi

as

ronment al positions, prepared

A d a (Kkgawg,r2@0&)Rinally,dight geeensactions consisted

of 16 items reflecting actions performing directly in the nature to or wittoetary
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support. On the other hand, dark green actions included using political means and

erforcing existing laws with 15 items.

EFA result indicated thatvo-factor model reflectJurkish people understanding of
environmental actiondetter instead of five factor structurk other words, our
environmental actions are still primitive with ortlyo factors (light and dark green
actions). After identifying two factors with EFA, proposing factor structures was
checked by analyses of covariance structures within the framework of the
confirmatory factor analytic (CFA) model via AMOS 21. In order #&lidate the
factor structure of the data, observed and predetermined model which were

representing the factors was observed.

Table 3.5 Goodnesyf-fit indices of the model for BIEA

Fit Index Calculated Values Expected Values
G 2012.187 small

df 374 -

G /df 5.38 2< <5

CFlI .90 > .90

RMSEA .054 <.80

90% Clfor RMSEA .052-.056 narrow

SRMR .06 <.10

Note. CFI=Comparative Fit Index, RMSEA=Root Mean Square Error of Approximation,
SRMR=Standardized Root Mean Square Residual.

The CFA results sywrted the twefactor structure of BIEA. AMOS 21 output
revealed that standardized estimates of parameters in the model avaldistwere
significant atp<0.05 indicating that each item (observed variable) significantly
related with its related factor@atent variable). Moreover, model fit indices also
indicated a good model (see Table 3.5).-&juare value was 2012.187 with 374
degrees of freedonp£<0.001) indicating significant value. Although insignificant
chi square value is expected for a goibdchi-square statistics reaches to significant
level with large samples (Hair, Black, Babin, & Anderson, 2010). Therefore, other fit
indices should be examined to determine whether model fit the data or not.

Considering normed cfsiquare (NC), the valuefc 2/ df was founded as
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is almost between expected values (Byr2@10Q. Comparative fit indices (CFI)

value founded as .90 for the current model indicating a good fit (Bentler, 1990).
Regarding the root mean square error of approximation (RMS#a5) produced

.054 that is less than .80 indicating a good fit (Hu & Bentler, 1999). Lastly,
standardized root mean square residual (SRMR) value was found as .06 which is less
than critical value (.10) (Byrne, 2010). Therefore, all fit indices indicateaod fjt

for two-structure model of BIEA scale.

Table 3.6 Latent var iyRhl easr,d aibodr Bd EAv ar i

Latent Observed

Y 2
Variable  Variable b o u R

EFB1 .24 0.40 .94 .06

EFB2 .39 0.64 .85 15

EFB5 51 0.84 74 26

@ EFB9 49 0.91 .76 24
S EFB11 .50 0.96 75 25
g EFB13 .63 1.13 .61 .39
- EFB17 .61 1.03 .62 .38
L EFB18 53 0.86 72 .28
) EFB19 .59 1.04 .65 .35
b= EFB21 A7 0.82 .78 22
2 EFB23 .55 1.02 .70 .30
EFB24 72 1.21 49 51

EFB26 .60 0.97 .64 .36

EFB30 57 1.04 .68 .32

EFB31 49 1.00 76 24

EFB3 53 1.00 72 .28

EFB4 61 1.21 73 .37

EFB6 A7 0.86 .78 22

EFB7 .59 1.22 .65 .35

2 EFB8 .60 0.83 .64 .36
g EFB10 57 1.10 .66 .33
< EFB12 .64 1.11 .59 41
S EFB14 .66 1.11 .56 44
o EFB15 72 1.18 48 52
g EFB16 42 0.90 82 18
T EFB20 71 1.29 49 51
o EFB22 .69 1.28 52 48
EFB25 71 1.32 .50 .50

EFB27 71 1.31 .50 .50

EFB28 .55 1.23 .68 .32

EFB29 .68 1.17 .58 46

85



Furthermore, standardizedb)( and unst,a estinaates ithe eratio of o
explained variance to tal variance (R |, and the measur ement erro

information about each of observed variable (items) (see Table 3.6).

Unstandar di g erddicty thd item scovafissmce matrix and useful for
comparing solutions of different groups. On thibes hand, standardized valué} (
predicts the item correlation matrix and useful for compare items within group. As an
example, Ilter24 almost had three times influends(72) on light green actions as
did Item1 (b=.24). Moreover, R squared indicatdte tchanges on latent variables
(factors) resulted from observed variables (items). ConsiderigsR%6 of the
changes in light green actions resulted from &m (R=.51). Accordingly,
measurement error of Ite@4 was founded as .49-(81). Mentioned stastics give

chance to compare items with in their factor structure.

Finally, evaluation of the model according to the goodioési indices and estimate
solutions showed that there is a good fit between model and the data. It was
confirmed that BIEA ca be used to assess the-prer vi ce science teac

environmentally friendly behaviour with light and dark green action factors.
Environmental Action Internal Control Index and Environmental Attitude Scale

Two separate CFA were conducted to confirm thefactor structure of EAICI and

two factor structure of EAS.

The CFA results supported ofector structure of EAICI and twfactor structure of
EAS with significant standardized estimates of parameters. In other words, all t
values of observed variablég&ms) were significant gi=.05 level. Model fit indices
also indicated goodness-fit indices (see Table 3.7).
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Table 3.7 Goodnessf-fit indices of the model for EAICI and EAS

. Calculated Value Expected

Fit Index

EAICI EAS Values
G 154.720 621137 small
df 39 140 -
G /df 3.97 4.44 2< <5
CFlI .98 .94 > .90
RMSEA .044 .048 <.80
90% Clfor RMSEA .037-.052 .044- .052 narrow
SRMR .02 .05 <.10

Note. CFI=Comparative Fit Index, RMSEA=Root Mean Square Error of Approximation,
SRMR=Standatized Root Mean Square Residual.

Standardized B and unst, estinates] isquarel R(}PR and the
measurement error (u) of items of EAI CI

for Table 3.9 respectively.

Table 3.8 Latent variables, observedwv i ab kBs , abd & of EAI CI

Latent  Observed o

2
Variable Variables b S u R

S LOC1 .69 1.00 .52 .48
= LOC2 .36 .59 .87 .13
8 LOC3 73 1.00 A7 .53
5 LOC4 .79 1.07 .38 .62
0 LOC5 .70 1.05 .52 48
§ LOC6 .82 1.10 33 67
A LOC7 .76 1.07 42 .58
C_CU LOCS8 .62 1.07 .61 .39
o LOC9 .57 91 .68 .32
E LOC10 .56 1.00 .57 43
LOC11 .58 .96 .67 .33

In this case, Table 3.8 indicated that t8m al most had two ti mes
on internal locus of control as did Itetn ( b = . Bide)ing R,BGd% of the
changes in internal locus of control resulted from H&(R=.67)

Accordingly, measurement error of lteBnwas founded as .33. Same relations

amoneg,RA and U are necessary for items of
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Table39Laten vari abl es, obRerapd vUaof aBASSs, b, o

Latent Observed

Y 2
Variable Variables b o u R

Attl 57 1.00 67 33

Att3 23 0.58 95 .05

Att4 65 1.23 57 43

c Att7 .65 1.10 58 42

X% Att9 67 1.24 55 45

= Att11 73 1.37 46 54

S Att13 75 1.43 44 56

8 Att15 63 1.27 .60 40

Att16 27 0.70 93 .07

Att17 67 1.24 55 45

Att18 57 1.14 68 32

Att20 43 0.93 72 18

Att2 15 1.00 .98 .02

= Att5 43 1.00 .82 18

E Att6 45 1.02 .80 20

3 Att8 .60 1.57 64 .36

S Att10 61 1.51 63 37

o Att12 71 1.84 50 50

E Att14 64 1.64 .60 40

< Att19 22 .95 .95 .05

Att21 43 93 81 19

Eventually, model fit indices of EAICI and EAS with respect to criteria showed that
there is a good fit between model and thata. It was confirmed that EAICI can be

usedto assessthemeer vi ce science teachersod internal

be used to determine participants®d environme
3.5.3. Convergent Validity of the Instruments

After getting evidace for factor structures of BIEA, EAICI, and EAS; convergent

validity issue were considered due to understanidese factors correspond with

each another or not. Convergent validity was provittedugh item loadingsbyf,

item total correlationsry Cronbachds al phl, campdsiieabi | i ty ¢

reliability scores (CR), and the average variance explained (AVE).

Reliability coefficients for subdimensions and for the overall scale were calculated

separately byhis formula:
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(Zi=1 40

CR = ~
Tz 4% + (2L, 60)

(CR= composite reliability/i = i. unstandardized item weight alm: i. error term of item)

The average variance explained (AVE) was evaluated with the help of the equation

below:

il 2
i=1%i

AVE =

(AVE= average vaance explained/i = i. unstandardized item weight and n= number of items)

Table 3.10 Item correlations, reliability coefficients, composite reliability, average
variance explained values of BIEA and EAS

ltem ltem Corr . 5
Scale Factors : u CR AVE
Lowest Highest
Light Green 16 .23 .69 84 .80 .39
Actions
BIEA Dark Green
. 15 .45 72 .90 .89 .30
Actions
Total 91
EAS Ecocentric 12 .23 i .84 .86 .34
Anthropocentric 7 .34 73 .75 .66 31
Total .81
Internal Locus of
EAICI Control 11 .34 .83 .89 .89 .46
Item total correlationsrf , Cronbachds al phl, campdsiieabi | i

reliability scores (CR), and the average variance explained (AVE) was calculated by

the equations below and presented ibl&&.10.

Considering convergent validity statisti
around .50 (see Table 3.6, Table 3.8, and Table 3.9)-tt&hcorrelation values
were founded neither negative nor too low indicating that item associatedhe
rest of the scale as the other items did
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reliability coefficient of all scales and factors were founded higher than .07.
Regarding composite reliability and the average variance explained CR vatues w

provided higher than AVE for all factors. These are the indicator of an acceptable
convergent validity. As, poor convergent validity among factors pointed out the
necessity of more factors, results confirmed that BIEA scale and EAS had two

factors andEAICI had one factor.
3.5.4. Discriminant Validity of the Instruments

After getting evidence for convergent validity, ensuring discriminant validity also
important for revealing if these factors actually identifying different concepts. In
order to providaliscriminant validity of the scales, square of coefficient (ASV) of all
dimensions are need to be computed and compared wethexplained mean
variances (EAVE) o f these di mensions. ASV w
correlation value between the factors. Considering BIEA, correlation between light

and dark green actions was .64. So, ASV value for was founded as .A1f@r64

BIEA scale. Similarly, correlation between ecocentric and anthropocentric attitude

was .36 and ASV was found as .13 §)36r EAS. Factors of BIEA and EAS

i ndicated that t heir EFAVE were higher than
discriminant validiy. Table 3.11 also indicated confidence intervals (Glalties

and significance of-values of scales. Confidence intervals was calculated as

bet ween .60 and .68 (Cl=.64 N 1.96*.02) for
(Cl= .36 N 1.96%e 0ilnt drovalEsASdi dirhnot <cover #:
evidence for the scales did not have-taxor structure.

Table 3.11 Discriminant validity statistics

Scales Factors ASY E AV t-value P Cl
value

Light Green Actions

BIEA Dark Green Actions

A1 .69 11.28 .000 .60-.68

EAS Ecocentric Attitude 13 65 7.94 000 .34-.38
Anthropocentric Attitude
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Ultimately, discriminant validity statistics of BIEA revealed that light andk dmeen
actions actually identified different patterns. Similarly, ecocentric and

anthropocentric attitude also specified different concepts within EAS.

3.5.5. Nomological Validity of the Instruments

In order to reveal if each facttwehaves as it shouldithin the scalepnomological
validity of BIEA and EAS should be met. In this sense, coefficient between two
factors was divided to its standard error and a value of t= $5.6,was found for
BIEA and a value of t= 36p<.01 for EAS. This indicated thdhe relationship

between the factors were moderate and statistically significant.

Results discussed above indicated that BIEA scale has content and construct validity.
Namely, the items included by their scales had stronger relationships with existing

model rather than with the other potential models.

3.6 Analyses of Data

Data were analysed in terms of three main parts. Firstly, preliminary data analysis
was performed in order to handle missing data, normality, outlier check, and to met
assumptions of ph analysis. The second part covers descriptive statistics of EFB

and its associated variables. Finally, path analysis was conducted if hypothesized

model fitted the sample data or not.

In order to analyse the data mentioned above, two statistical packB§21 and
AMOS 21 were performed in this study. SPSS was utilized while detecting missing
data and outlier, providing normality, conducting explanatory factor analysis,
ensuring assumptions of path analysis, and lastly for descriptive statistics of the
variables. Confirmatory Factor Analysis (CFA) and Path Analysis were conducted
via using AMOS 21.
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Missing Data Analysis

Missing data analysis was utilized before starting analysing the data. Firstly, all items
of instruments were controlled in order todiout the percentage of the missing data.
There were missing data in the sample however they were lesS%hanf the
answers. Moreover, they did not have any patterns between items. In this sense,
missing values replaced by values estimated by the sgnesiethod depend on the
assumption that the pattern of missing values does not depend on the data values
(Kline, 2005). Participants who had any scores from one of the instruments were
excluded from the analysis. Missing data replacement did not pefforrithese

cases. Similarly, missing values in demographic variables (gender, grade etc.) were

not replaced.

Normality

Path analysis, like other inferential statistic techniques, requires normally distributed
data as prerequisite. Multivariate and univariabrmality check was prior for data
analysis. As there were no ways to assess multivariate normality with SPSS,
univariate normality was a way to determine whether multivariate normality was
provided or not (Stevens, 2002). Therefore, in the current stumyariate normality

of the data was ensured by skewness and kurtosis values. George and Mallery (2003)
claimed that values betweef and +1 for skewness and kurtosis values may be
accepted excellent; values betwerand +2 are also acceptable. Kl{{2®05) also
identified values for skewness and kurtosis values by using-naitges. According

to him, skewness values higher than 3 and kurtosis values higher than 10 pointed out

problematic data.
Outlier Check

Outliers on endogenous variables and exogsnweariables detected different
statistical methods. In order to measure outliers on endogenous variables in the

model standardized residuals were computed. Standardized residual values greater
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than three pointed out as an outlier (Stevens, 2002). Outleexogenous variables

were detected via Leverage values. It is not necessary to exclude the data that seems
outlier by using standardized residuals and Leverage values. According to Stevens
(2002) , outliers become i nf distaacest greatér o n
than 1.

Finding out multivariate outliers from a set of dependent variables is a more
complicated process than detecting univariate or bivariate outliers. For multivariate
normality, a statistic called Mahalanobis distance can bess®sdhe Mahalanobis
distance measures the distance of an individual case value from the centroid of all the
cases for the dependent variables. If distance is getting longer, the observation

becomes an outlieB(rdenski, 2000).
Descriptive Statistics

Then, mean, minimum and maximum values, standard deviation were used for
explaining the profiles of the peer vi ce science teacherso

environmental friendly behaviour and its associated variables via SPSS 21.
Path Analysis

In order to onducted path analysis, AMOS Zlatistical package was used. This
program revealed an output including indices of the tested model. These indices are;
Chi square (%, degrees of freedom (df), probability level-yglue), minimum
discrepancy/ degrees of é@om (CMIN/df), Comparative Fit Index (CFl), the root
mean square error of approximation (RMSEA), and standardized root mean square
residual (SRMR) were reported for model testing criteria. In order to obtain fit
model, these indices should take acceptahblaes considering the criteria based on

the literature. % significance value should be close to 0 and should have non
significant p value. However, chi square is very readily reaches significance with
large samples sizes (>250) even when all other @sdiedicate a good fit. Therefore,

it can be said that even if it is suggested to find-significant results for chi square
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statistic, it is expected to find significant results while studying with large samples
(Hair, et al. 2010). Various cutffs rangng from 2 to 5 were suggested for CMIN/df

as cutoffs (Marsh & Hocevar, 1985). Comparative fit index (CFI) was also calculated
and values close to 1 was considered as an indication of a very good fit (Bentler,
1990), and values above .80 are permissiblair(dt al., 2010). For RMSEA, the
criteria were set to values less than .08 indicates a good fit (Hu & Bentler, 1999). Hu
and Bentler (1999) recommended cutoff value of .06 for CI for RMSEA. The value
of SRMR was set to be less than .10 (Byrne, 2010).

3.7 Threats to Internal Validity

In the present study, location and data collector characteristics threats might be the

possible threats due to the nature of the sample. 17 different universities located in 14

different cities from 7 different regions were otved in the current study. As it is

not feasible to make the application in the same place with the same data collector,

researcher sent the optic forms to different locations and data collectors. In order to
minimize this threat,lemé@BRtoosoonBErwiromertal ons f or
Friendly Behaviour Scaleo was prepared and

data collection process was tried to be standardized.

Subject characteristics threat occurs when characteristics of the participants is not
controlled. In order to handle this threg@nior and seniomre-service science

teachers selected from public universities.

Mortality may be another threat for a survey research. In this studysepriee
teachers were expected to complete all scategither words, they should have
scores for each variable being measured. If there was deficiency of those scores,
participants directly excluded from the study. In order to control this threat, a large
sample size was tried to be reached.
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Testing was naseen as a possible threat for this study. Since the scales are selected
to measure different constructs and did not influence each other, testing was not a

problem in terms of internal validity for the current study.

3.8 Threats to External Validity

In order to make generalization from sample to population, best representative
sample should be selected from the population. In the current study, sample was
drawn from the universities among 26 provinces considering the diversity of the

sample.

In order toprovide external validity, at least one university was selected from seven
regions conveniently. Convenient sampling procedure depends on three criteria.
Firstly, universities from some provinces were not included due to lack of science
education departmén Secondly, some science education departments of the
universities did not havgunior and seniompre-service science teachers. Finding
volunteer and eager data collectors from selected universities was the last criterion of
the convenient sampling. Athis study was only conducted wiglinior and senior
pre-service sciencéeachers, results of the study cannot be generalized for the other

graders and other departments.
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CHAPTER 4

RESULTS

This chapter presented preliminary data ang)ysie descriptive statistics, and the
inferential statistics. In the preliminary data analysis, missing data, outlier, normality
and linearity analysis were presented. The descriptive statistics part included item
and total mean scores, standard deviatioand frequency distributions of all
variables environmentally friendly behaviour, spatial, optimism, temporal pessimism,
attitudinal motives, internal locus of control, knowledge of environmental issues
used in the model. Finally, assumptions of pathysisand model testing process
were presented in the inferential statistics part in depth.

4.1 Preliminary Analysis

Preliminary data analyses were conducted prior to descriptive and inferential analysis
to edit the data to prepare it for further desorgtand inferential analysis. In this
sense; missing data analysis, influential data points, univariate and multivariate
normality, and linearity were checked to provide reliable results both for descriptive

and inferential analyses.
Missing Data

Before he descriptive and inferential analyses, missing data analysis was conducted
for each variable. As AMOS 21 software program run with a single sample size (N),
replacing missing data procedure was necessary. First, the percentage of missing data
was invesgated to understand the amount of data loss. Then, data were checked in
order to find out if missing values were random or there was systematic data loss
pattern. The results revealed that missing data were less than 10% (see Table 4.1). A

few missing alues less than 20 on a single variable, in a large sample may be
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ignorable if hese missing were random (Hair, et, &0109. And missing data
patterns were found to be random. Accordingly, missing values were replaced by

values estimated by the regressioethod and data analysis was continued.

Table 4.1 Missing data statistics of each variable in the model

. # of Sample Size
Variables items N Missing %
Demographic Information

Region 1 1497 - -

University 1 1497 - -

Hometown 1 1477 7 A7

Gender 1 1490 20 1.34
Environmental Knowledge* 12 1334 145 9.68
Environmental Attitude

Ecocentric Attitude* 12 1354 143 9.55

Anthropocentric Attitude* 9 1428 69 4.61
Internal Locus of Control* 11 1439 61 4.07
Spatial Optimism

Today* 15 1399 98 6.55

Future 15 1387 110 7.34
Temporal Pessimism

Local* 15 1372 125 8.35

Global* 15 1394 103 6.88
Environmentally Friendly Behaviour

Light Green Actions* 15 1382 115 7.68

Dark Green Actions* 16 1366 131 8.75

*replaced with regression method for further lgses

Outlier Analysis

Outlier analysis was conducted to detect influential data points for endogenous
variable (knowledge) and the exogenous variablsat{al optimism, temporal
pessimism, ecocentric attitude, anthropocentric attitude, locus of coml a
environmentally friendly behaviouseparately. Thus, standardized residuals, centred

| everage value and cookdés distance were
were detected by examining standardized residuals. According to Stevens (2002),

standardized residual values greater than |3| were considered as unusual data points.
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According to Table 4.2, it is observed that the range of standardized residuals was
ranging from-2.16 to 3.07, indicating that there were a few identifiable outliers in

theexogenous variables.

For endogenous variable, on the other hand, leverage value was computed for the
purpose of checking outliers. To determine if there was an outlier, (2k+2)/n (k is the
number of predictors and n is the number of observations) formagacalculated as

a criterion and Leverage values greater than this criteria should be carefully

examined.

(2x7)+ 2+ 1497 = 0.011

For the current study, criterion value was computed as 0.011 and Leverage values
greater than 0.011 were determined as an outlier for the endogear@lse. Table
4.2 revealed that maximum Leverage value was 0.031 indicating the presence of

outliers on the endogenous variable.

Table 4.2 Residual statistics for outliers

Min Max M SD
Standart Residuals -2.16 3.07 .000 1.000
Centered Leverage Value .00 .03 .005 .003
Cookds Distanc .00 .01 .001 .001

To check if these outliers on the endogenous and exogenous variables were
influenti al or not, Colkd sdidstsda mnee swe/rad ueea
than 1 generally were considered as thesence of influential outliers which should

be excluded from the data (Hosmer & Lemeshow, 2000, p.180). As seen in Table

4. 2, the present study provided Cookds di st
Cookds distances wer e I|deddhasit the louliers ch the i t coul d
endogenous and exogenous variables were not influentiatefore, there was no

need to remove these cases from the data.

98



Normality

To provide the normality of the data both univariate and multivariate normality is
necessarylf a set of variables is distributed as multivariate normal, then each
variable must be normally distributed. Univariate normality was determined by the
skewness and kurtosis values. Skewness values higher than 3 and kurtosis values
higher than 10 indicatl problematic data (Kline, 2005). Table 4.3 revealed that
skewness and kurtosis values indicated normal distribution. Findings indicated that

all variables were univariate normally distributed.

Table 4.3 Univariate normality statistics

Skewness Kurtosis
Statistic Std.Error Statistic ~ Std.Error

Environmentally Friendly Behaviours 214 .063 490 126
Locus of Control -1.379 .063 2.295 126
Spatial Optimism

Today -437 .063 341 126

Future -.740 .063 2.424 126
Temporal Pessimism

Local .209 .063 .556 126

Global -.057 .063 .230 126
Ecocentric Attitude -1.485 .063 2.253 126
Anthropocentric Attitude -.378 .063 -.130 126
Knowledge of Environmental Isseus -.028 .063 -.170 126

As path analysis was conducted basadctovariance structure and research indicated
that kurtosis of the data affected the variance and covariance values of the path
analysis, one of the critical assumption to be met in the conduct of path analysis is

multivariate normality of the data.

To investigate multivariate normality, univariate normality edch variable is
prerequisite However, even if all variables are distributed normally, it is possible
that the set of variables may not be distributed as multivariate normal. Thus, testing
each vaable only for univariate normality is not sufficient for providing multivariate

normality. The multivariate normality of the observed variables in the models was
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calculated via AMOS 21 (see Table 4.4). Findings revealed that kurtosis values were

under tte critical range for all models indicating data is multivariate narmal

Table 4.4 Multivariate normality statistics

Kurtosis
Statistic  Critical Ratio
Model 1 9.68 16.69
Model 2 9.69 16.70
Model 3 6.74 11.62
Model 4 8.81 15.18

Finally, findings of mrmality tests indicated that data provided univariate and

multivariate normality.

Overall, preliminary analysis results revealed that missing data and influential data
points were ignorable. Then, univariate and multivariate normality of the variables
were checked. Findings revealed that univariate and multivariate normality were
provided. It, therefore, was reliable to conduct further descriptive and inferential
analysis with this data set.

In the following part descriptive statistics were presentedetwh variable with

respect to of whole sample as well as gender, hometown, and geographical regions.

4.2. Descriptive Statistics

Descriptive statistics were used to examine the profile eépreéice science teachers
regarding environmentally friendly baviours, attitudinal motives, environmental
knowledge, spatial optimism, temporal pessimism and internal locus of control. Total
mean scores and standard deviations, minimum and maximum values were primarily
utilized in Table 4.5.
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Table 4.5 Mean scorgstandard deviations, minimum and maximum values of
variables in the model

Mean SD Min Max

Environmentally Friendly Behaviou

Light Green Actions 3.12 .68 1.14 5.00

Dark Green Actions 1.90 .67 .96 4.56

Total Score 2.57 .56
Environmental Attitide

Ecocentric Attitude 4.09 .73 1.08 4.83

Anthropocentric Attitude 3.39 .79 1.00 5.00
Internal Locus of Control 3.96 .82 .64 5.00
Knowledge of Environmental Issue  5.92 2.02 .00 12.00
Spatial Optimism

Today -57 .82 -3.33 2.53

Future -.44 .68 -3.07 4.33
Temporal Pessimism

Local -.76 .85 -3.80 3.07

Global -.50 .79 -3.07 3.53

4.2.1 Environmentally Friendly Behaviour Profiles of PreService Science
Teachers

A self-reported instrument with 31eims was used to investigate the environmentally

friendly behaviour profile of prservice science teachers. Specifically, participants

were asked to indicate how frequently they performed given behaviour in last one

year. The average mean score of 2.893=56), placed our participants very near
fisometime3 f or our measure of the environmen
4.5). To put it differently, Turkish pfservice science teachers sometimes engaged in
environmentally friendly behaviours.

Although the original instrumentaddressedive behaviour categories (i.e. eco
management, consumer, legal, political, and persuasion) current study yielded two
behaviour categories labelled as light green and dark green actions (see Chapter 3).
Mean scores andtamdard deviations of environmentally friendly behaviour
dimensions with respect to gender, hometown and geographical regions were
depicted in Table 4.6 and Figure 4413, respectively.
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Table 4.6Mean scores and standard deviations of light and dadngaetions with
respect to gender and hometown

Light Green Actions Dark Green Actions
Hometown Gender M SD M SD
City Male 2.99 72 2.09 .75
Female 3.14 .68 1.87 .66
Total 3.11 .69 1.92 .68
District Male 3.07 .76 1.99 .86
Female 3.15 .65 1.86 .59
Total 3.12 .68 1.89 .67
Rural Area Male 3.08 .62 1.97 74
Female 3.19 .66 1.84 .65
Total 3.14 .65 1.89 .69
TOTAL 3.12 .68 1.90 .67

As presented in the Table 4.6, {service science teachers had higher scores on light
green action itemd{=3.12 SD=.68) compared to mean scores gained by dark green
actions M=1.90, SD=.97), meaning that they preferred to engage in actions
depending orphysical action, monetary support or financial pressure more than
political and legal actions. In other words, il@hsometimes engaging light green
actions,pre-service science teachers rarely engaged in dark green adtains.4.6
also indicated that light green actions were engaged mostly by femaserpiee
science teachers who were used to live in rural dMa8.19,SD=.66). On the other
hand, male prservice science teachers from cities had the lowest ¢bbr.99,
SD=.72) regarding light green actions. Consideridgrk green actions, ae
participants from cities got the highest mean sceke2(09,SD=.75) whereas female
participants from rural aregs=1.84,SD=.65) got the lowest.

With respect to gender, environmentally friendly behaviour score of female and male

pre-service science teachers were the same with a mean of 2.51. Female and male

participan s © mean scores different Feablede r egar di n
service teachers gained higher score on light green aditio@ansion. Female pre

service science teachers gained a mean score asSI#5 (6 7) whi |l e mal es 6 r
score was 3.025D=.71) regarding light green actions. On the other hand, males

(M=2.00, SD=.77) hadslightly higher score from dark green actions than female
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participants hadM=1.87, SD=.64). In brief, females were more likely to perform
light green action and less likely torflm dark green actions, vice versa for male
participants These findings were expected considering the general characteristics of
Turkish people. More specifically, females were found more sensitive regarding
environmental protection in the scope of @sanagement and consumer actions
whereas males seemed more likely to engage with political and legal action types

(see Figure 4.1).

3,50

3,00 -

2,50 -

200 -

B Dark Green Actions

Mean Score

Light Green Actions
1,00 -

0,50 -

0,00 -
Female Male
Gender

Figure 4.1 Mean scores of light and dark green actions across gender

Regarding the hometown of the participants, it waseoved that environmentally
friendly behaviour scores were too close to each othersdtwéice science teachers
from districts produced a mean score of 2(8®=.59) which was slightly higher
than the mean scores of participants from rural areas 3[2480), and cities 2.43
(SD=.60). Mean scores of pservice science teachers from different hometown
acquired a different character via dimensions of EFB. Participants, who grew up in
rural areas engaged in slightly more light green actibl¥3(14,SD=.65) than those

lived in districts M=3.12,SD=.68) and citiesNI=3.11,SD=.69). On the other hand,
participants from citiesM=1.92,SD=.68) tended to exhibit more dark green actions
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compared to participants raised in districtd=0.89, SD=.67) and rural awes
(M=1.89,SD=.69). In fact, it can be said that pservice science teachers living in
rural areas were more likely to display behaviours relateghysical action,
monetary support or financial pressure thpeservice science teachers living in
districts and cities. On the other hand, participants living in cities tended to engage
more in political and legal actions when compared with participants from districts

and rural areas (see Figure 4.2).
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Figure 4.2Mean scores of light and dark green actiaoross hometown

Preservice science teachersodo environmentally
change as a function of geographical regions of Turkey. Acknowledging that there

was not extreme difference between mean scores, it was observed thgtgudstici

from Region of Central Anatoli@gM=2.62,SD=.64) produced the highest mean score

which was above the aveM=268® RegionoaCehtralr egi ons o6
Anatolia was followed by preervice science teachers from Aegean with a mean of

2.52 SD=.61). Furthermore, preervice science teachers from Region of Black Sea

(M=2.41, SD=.56), MediterraneafM=2.37, SD=.54), MarmaraM=2.36, SD=.57),

and Eastern AnatoligM=2.36, SD=.60) produced moderate mean scores. The

Lowest environmentally friendlipehaviour mean scores were gained by participants

from Region of Southeast Anatolisl=2.30,SD=.64).
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Considering the dimensions of EFB, Figure 4.3 indicated thesgmace science
teachersdé | ight and dark greenhtgeeni on
actins, participants studying in Region of Central Anat@ié=3.22, SD=.70)
achieved the highest score. Participants from Region of Aegean followed Central
Anatolia with a mean of 3.21SD=.67) on light green action. After Central Anatolia
and Aagyean, preservice science teachers from Region of Marmara produced mean
score as88.19 SD=.65), followed byBlack Sealf1=3.05,SD=.62). Mean scores were
similar in the participants from Region of Mediterraned#=38.00, SD=.64) and
Eastern AnatoliaN|=2.97, SD=.60). The lowest mean score for light green action
was produced by preervice science teachers from Region of Southeast Anatolia
with a mean score of 2.§3D=.71).
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Figure 4.3Mean scores of light and dark green actiarre®ss regions

Regarding dik green actions, pfservice science teachers from Region of Central
Anatolia M=2.00,SD=.74) and AegeanNl=1.96, SD=.70) had the highest scores.
Preservice science teachers educateRagion of Mediterranean, Eastern Anatolia,
and Southeast Anatoliaagthe same score with a mean of 1.87. Moredvegion of
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Marmara(M=1.81,SD=.64) and Black SeaM=1.82,SD=.65) got the lowest mean

scores

The descriptive anal pevicsstiencedeaandrstssmetmessr eal ed t
engage in environmentallyiendly behaviours and preferred to exhibit light green
action types beside dark green actions regardless of their geographical regions.
Results also revealed that participants from Region of Central Anatolia and Aegean
got the highest means scores fatho light and dark green actions. FBervice
science teachers participating to the study from these regions engaged in behaviours
including both light green actions such as; physaaion, monetary support or
financial pressurend dark green actions maly; political, legal actions. In other
words, people exhibiting environmentally friendly behaviour should both recycle,
and buy recycled products, also vote for a candidate supporting environmental
protection as well as become a member of en environmerganization. This
pattern was not applicable for the fm&rvice science teachers from Region of Black
Sea and Marmara. Participants from these regions got moderate mean scores from
light green action whereas low mean scores from dark green actiangyhit be
inferred that preservice science teachers from Region of Black Sea and Marmara
were likely to perceive light and dark green actions as separate and independent
dimensions of EFB. On the other hand, participants from Region of Central Anatolia

andAegean perceived the integrity between the dimensions of EFB.
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Table 4.7 Frequency distributions of participant responses to light green action
statements and corresponding item means and standard deviations

Percentage
g >
S o 3 % &
Q © g © =

ltems Z @ 5 2 I item Item

@ M SD
U'sed an alternqtlve form of transportation (e.g., mass tra 5 9 13 39 34 388 1.12
bicycle, carpooling)
Taken steps to reduce water use 6 17 29 34 14 332 1.10
Recyc_led materials such as paper, glass, plasttalsner 13 19 28 26 14 3.08 124
organic refuse
Taken steps to improve WI|FJ|Ife_ ha_b|tat or food supplies 10 25 28 23 14 3.07 1.20
(e.g., plant trees or flowers; built bird houses or feeders)
Picked up litter or trash 8 24 34 25 9 3.03 1.08
Taken sjep;o reduce energy used for heating, cooling, 20 26 25 20 9 272 1.23
and/or lighting
Paruupated to er_wlronmentally friendly campaigns (batte 16 20 24 20 20 3.09 1.35
collection campaign etc.)
Paid membership fees to or donated money to
conservation/evironmental groups (local, state, national, 52 25 14 5 4 1.84 1.08
international)
| avoided purchasing products directly associated with
damage to wildlife or their habitats (e.g., products tested 12 16 20 30 26 3.51 1.25
animals, fur products, nedolphin safe tuna)
A_v0|ded buying products v_wth nelre_cyclable, non 10 24 33 23 10 3.00 1.12
biodegradable , or excessive packing
Stopped buying product_s which cause poIIu'qqn (e.g., 15 32 27 18 8 271 1.16
aerosols, styrofoam, toxic chemicals or pesticides)
Purchgsed products made, in whole orin part, from recyt 12 31 33 18 6 275 1.07
materials (e.g., some paper and plastic products)
Purchased prodL_Jcts packaged in reflllable, returnat_)le O 15 19 29 26 16 3.20 1.21
recyclable containers (e.g., aluminium cans, deposit bott|
Encouraged others to help the environment (e.g., to recy
buy recyclable or recycled products, conserve wateror 7 21 31 27 14 3.22 1.12
energy)
Encouraged an individual or group involved in some kind
destructive environental behaviour to stop (e.g.,tostop 8 23 31 24 14 3.11 1.62
littering, buying aerosols, pesticides)
Avoided buying products with nerecyclable, non 10 24 33 23 10 3.00 1.12

biodegradable , or excessive packing
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Percentages of item responses to thelirement inEnvironmental Protection Scale

also reflected that participants seemed to engage in light green gst@iable

4.7). Concerning the light green actions, there were 16-pgmat likert type items

which measured eecmanagement actions refierg physical actions in which people

could work directly with the natural world, consumer actioeferring monetary

support or financial pressure, and persuasion of these ad®i@ns.t i ci pant sd respo
to the light green action items revealed thatg@erice science teachesemetimes

exhibited M=3.12,SD=.68) light green actions including picking up litter or trash;

recycling materials such as paper, glass, plastic, metals, or organicaefliaking

steps to reduce water use, as well as improwitdjife habitat or food supplies.

On the other hand, more than half (52%) of the participants claimed thatetey

paid membership fees to or donated money to conservation/environmental groups. 34
percent of pre service science teacheese reportedthat theyalways used an
alternative form of transportatip@6% of them stated that theyoided purchasing
products directly associated with damaging to wildlife or their habitams 206 of

them stated their participatidilm environmentally friendly ampaignsit could be
concluded from these results that the-geevice science teachers commonly engaged
actions addressing responsibility as consumers such as changing habits, saving

energy and/or water, recycling were most frequently articulated

Dark Green Actions of the participants were presented in Table 4.8. There were 16

five-point Likert type items whichmeasured political actions referringplitical

means to help prevent or resolve environmental issues, legal aefierfsigsupport

or enforce existing laws which were designed to help prevent or resolve

environmental issues, and persuasion of these aclibrsnean score of Dark Green

Actions was 1.90 with the standard deviation of .67 indicatingsereice science

teachergarely engaged imactions addressing mainly political and legal actions in

Turkey. Most of the prservice science teachers reported that tleserengaged in

dark green actions, Awriting | etters to el e

environment ad%); passog citanaterials ar gathe¥ing signatures in
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Table 4.8Frequency distributions of participant responses to dark green action

statements and corresponding item means and standard deviations

Percentage
¢ 2

— > c 2]

S v 3 % g

%’ ¢ £ o E
Items x s ff‘ < ltem Item

» M SD

Prowdgd mformatl.on for testimony at a legal hearing or 33 32 33 9 3 216 1.07
an environmental issue
Repor'ge'd the |Ilegal collection of live plants or amntals 12 32 32 17 7 209 117
authorities (e.g., in parks, preserves, or sanctuaries)
Persugdlng others not to break_envwonmental laws or 42 25 19 10 4 275 1.09
informing others they are breaking such laws.
Report_e_d violations of fishing, trapping, or hunting laws 68 16 9 5 2 157 .97
authorities.
Reported pollution vidtions to authorities(e.qg., littering, 53 25 14 6 2 177 1.00
dumping)
Helped authorities patrol areas for the purpose of enfor 44 29 39 17 2 194 104
environmental laws
Wrote letters to elected officials encouraging them to
support environmental ptection (e.g., legislation, funds 82 8 6 3 1 132 .78
for enforcement)
Passed out materials or gathered signatures in support
Aproo environment policie7l 15 9 4 1 151 .93
petitions)
Sup_por t ed or v oonmeedtal fawsr a 17 27 27 19 10 2.80 1.22
regulations, or programs
Participated in political meetings or hearings concernin
environmental policies or plans (e.g., city council 58 22 12 6 2 172 1.03
meetings, public hearings)
Ran for or served in any ptisin with the intent of
supporting the environment (e.g., students council, you 65 16 11 6 2 1.66 1.06
organizations)
Supported or voted for a 47 20 16 12 5 208 124
Encouraged one or more Ir, 55 19 97 3 208 113
environmental positions or candidates
Prepa_red or passed out I|te_rature supporting the solutio 56 23 10 6 5 198 1.03
of environmental problems/issues.
Signed or distributed a petition asking a person/ group/
company/ institution téake an action to improve the 69 16 9 5 1 155 .95
environment.
Prepare or publicly displ 68 16 9 5 2 158 .98

(e.g., posters, buttonsshirts, bumper stickers)
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support of pro environmental policies or legislation (71%sgigning or distributing a

petition asking a person/group/companyl/institution to take an action to improve the

environment (69%). Relatively, few claimed they eithévayssupported or voted

for a fAprod envir onaneragrams (10Poprweportedrtregu !l at i ons
illegal collection of live plants and animals to authorities (7%). Only 1% stated that

they wrote letters to elected officials encouraging them to support environmental

protection.

To conclude, descriptive statistics revealed that comparddrk green actions, pre
service science teachers tended to exhiblitligreen actions regardless tbfeir
gender, hometown, and regions. It was inferred thats@réice science teachers
might have more chance to perform actions namely; recyclinguomrsactions like

buying recycled products and so forth.

In the subsequent chapter, results regarding ecocentric and anthropocentric

attitudinal views were presented.
4.2.2 Environmental Attitude Profile of Pre-service Science Teachers

In this section theesponses of pfservice science teachers to the environmental
attitudes and that whether these are ecocentric or anthropocentric were handled. The
descriptive statistics involving mean scores, standard deviatdnattitudinal
motives with respect to gder, hometown and geographical regiaese depicted in

Table 4.9 and Figuré.4-4.6 respectively.

As presented in the Table 49es er vi ce science teachersodo res
mean score of 4.09Sp=.73) for ecocentric attitudes, and 3.38DE.79) for

anthropocentric attitude. In other words, predominantly;spreice science teachers

had an ecocentric worldview that they tended to value nature for its own sake. On the

other hand, prservice science teachers exhibiting anthropocentric attitude gave

value tonature because of material or physical benefits it could provide for humans.

In brief, Turkish preservice science teachers seemed to give value to nature due to

the sake of the nature itself, not for the benefits of human being. Table 4.9 also
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indicated that ecocentric attitude were engaged mostly by femasemiee science
teachers from rural areas with a mean of 43[=(65). On the other handpale
participants from cities got the highest mean score regarding anthropocentric attitude
(M=348, SD=.67). These results revealed that female participants living in rural
areas tended to have positive attitude toward nature in ecocentric perspective,
whereas male preervice science teachers from cities had positive attitude toward

nature due to dhropocentric attitudinal view.

Table 4.9Mean scores and standard deviations of ecocentric and anthropocentric
attitude with respect to gender and hometown

Ecocentric Anthropocentric

Hometown Gender M SD M SD
City Male 3.94 .79 3.48 .67
Female 4.14 71 3.37 .83

Total 4.22 .52 3.34 .69

District Male 4.04 .75 3.44 71
Female 4.05 .76 3.40 .79

Total 4.18 .59 3.38 .64

Rural Area Male 4.06 .70 3.40 .75
Female 4.17 .65 3.32 .80

Total 4.18 .54 3.31 .66

TOTAL 4.09 73 3.39 .79

When resposes were examined with respect to genBeure 4.4) it was found that

female preservice teachers had higher scores on ecocentric dimeR&orale pre

service science teachers gain a mean score asst22(54) whi |l e mal es d
was 4.09 §D=.62). On the other hand, male participantd=@.37, SD=63) got

slightly higher mean score of anthropocentric view than femaes.34,SD-.68).

In brief, females were more likely to exhibit ecocentric view than males indicating

that male participants protedteenvironment to enhance the quality of human life

whereas females protect environment solely due to its own value.
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Figure 4.4Mean scores of ecocentric and anthropocentric attitadess gender

Regarding hometowmean scores of ecocentric views werend to be higher than
those of anthropocentric views. Participants, who grew up in rural areas had higher
tendency to exhibit slightly more ecocentric attitutié=4.22, SD=.52) than those
living in districts (M=4.18,SD=.54) and citiesNI=4.18,SD=.59). In Parallel to the
previous results, participants from citi®é8<3.34,SD=.69) tended to endorse slightly
more anthropocentric attitude compared to participants raised in diskic&38,
SD=.64) and rural areadME3.31,SD=.66). Thus, it can be said thanvironmental
attitude tends to change as a function of hometown. In factsgoce science
teachers living in rural areas were more likely to have positive attitudes toward
nature for own its sake. On the other hand, participants living in citieedeto
exhibit positive attitude toward nature for its benefits to human bEiggre 4.5
indicated a clear picture with mean scores of ecocentric and anthropocentric views

with respect to hometown of the participants.
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Figure 4.5Mean scores of ecoceittiand anthropocentric attituderass hometown

Mean scores oécocentric and anthropocentric views with respect to geographical
regions werepresented in Figure 4.6. As is seen from the figure, ecocentric
worldview is dominant for all regions'he highestscore on ecocentric view was
obtained by the participants educated in Region of Central Anatolia ¥=4.26,
SD=.54), followed byRegions of Aegean and Mediterranean with a mean of 4.22.
Participants from Region of MarmaraM£4.20, SD=.54), Black Sea N=4.17,
SD=.55), andEastern AnatoliaNl=4.07, SD=.65) had moderate mean scores.-Pre
service science teachers participating to the study from RegiBouthieast Anatolia
produced the lowest score with a mean of 335=(72).
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Figure 4.6 Mean scores ofamentric and anthropocentric attitude across regions

Regarding anthropocentric attitude, participants from Region of Marmara got the
highest score with a mean of 3.43D£.60) indicating that participants from
Marmara exhibited positive attitude towardveEonment due to the concern of
quality of human being. Pigervice science teachers educated in Region of Aegean
produced the second highest score with respect to anthropocenkist40,
SD=.70). After Aegean, participants from Region of Black Sk&-3.38, SD=.63)

and Eastern AnatoliaM=3.36, SD=.64) had close mean scores. The Lowest
anthropocentric mean scores were produced by participants Region of
MediterraneariM=3.26,SD=.69)and Southeast AnatolidE3.16,SD=.74).

In the light of these red#is, mean scores of ecocentric and anthropocentric items
were interpreted together and different patterns were observed. The first pattern was
observed where the means scores of ecocentric and anthropocentric views were both
in the same range. For examplRegion of Eastern Anatolia had the lowest mean
scores on both ecocentric and anthropocentric attitude. On the other haselhvpre

science teachers from Region of Black Sea had the second highest mean scores on
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both ecocentric and anthropocentric vidircould be inferred from these results that
participants from Eastern Anatolia tended to have unfavourable attitude toward
environment either in ecocentric and or anthropocentric perspective than participants
from Black Sea. Another pattern was obserwdre the mean scores of ecocentric
and anthropocentric views were in the opposite range. As an illustratieserpiee
science teachers from Region of Central Anatolia had the highest mean score on
ecocentric attitude and the lowest mean score on gubeatric attitude implying
pre-service science teachers in this region had positive attitude toward nature only

because of natureds own value.

Table 4.10 Item descriptive summary for the ecocentric items of the EAS

Percentage

=3 90 o =

S5 5 5 & 28 tem item

°S% 9 £ 2 £2
Items hao o =2 ) M SD
Human are as much a part of the ecosystemas« 2 3 3 13 79 465 .82
animals
Sometimes animals seem almost humantome 7 13 27 32 21 3.47 1.17
Being out in nature is a great stressreducerforr 2 3 9 31 55 435 .89
Nature is valuable for its own sake 1 2 7 25 65 451 .79
It makes me sad to see natural environments 2 2 6 28 62 445 .87
destroyed
Sometimes when | am unhappy | find comfortin 2 3 9 34 52 4.32 .85
nature
| need time in nature to bappy 1 4 12 38 45 421 .90
Sometimes it makes me sad to see forests clearr 2 4 11 34 49 424 94

for agriculture

| prefer wildlife reserves to zoos 8 11 23 29 29 3.60 1.23
One of the most important reasons to conservei: 2 3 7 38 50 4.31 .86
preserve wild areas

| can enjoy spending time in natural settingsjust 2 5 15 42 36 4.05 .93
the sake of being out in nature

One of the worst things about overpopulationist 3 6 13 38 40 4.06 1.02
many natural areas are getting destroyed for

development

Specifically, regarding ecocentric iter(seeTable 4.10Xhe highest mean score was

reported by the item indicating the perception of human as a part of ecosystem
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(M=4.65, SD=.82), followed by the item referring the value of nature for its sake
(M=4.51, SD=.79) and the item related to the sadness of seeing natural environments

destroyed M=4.45, SD=.87). Great majority (92%) of pigervice science teachers

indicated theiagreemeno n t he i1 tem with the idea that nahi
the ecosyste as ot her a motable hwsnber of Argetvieer teachexrs

(90%)agreedon t he i tematundicativmdguable for its
makes me sad to see natur al environments de

amount of preservice sence teachers (%20) indicated thdisagreemenbn the

Item with the idea that fAsometi mes ani mal S
participants hadlisagreemenon ( 19%) the i1 tem that Al pref e
Z00SO.

Considering anthropocenmdrattitude items (Table 4.11), it was observed that the

hi ghest mean score was reported by the iten
running out of tM*41i7,rSD=.93) pvireteas iteonf indicating 0 (

protection of only economically importaptants and animals had the lowest means

score M=2.11, SD=1.19). When frequencies of the statements were taken into

consideration, it was observed that great majority (81%) ofs@néce science

teachers indicated theligreemenbn the item withtheideahat Ait bot her s me
humans are running out of i tédmi rnBepal yngpfh
most 1 mportant reason for conservation is hu
notable number of preervice science teachers (70%) indicateslrttisagreement

on the item that Aonly economically i mport

protectedo. F u r t dsesvicerteachers (58dpagfeedanthe iteme pr e

t hat Athe thing that concerns meothmost about

enough | umber for future generationso.

116



Table 4.11 Item descriptive summary for the anthropocentric items of the EAS

Percentage

>3 3 >

55 5 S 3 2%

S8 8 £ 2 22iem 1t
ltems M SD
It bothers me that humans are runninog af their 2 4 13 38 43 4.17 .93
supply of ol
The thing that concerns me most about 26 24 19 17 14 2.71 1.39
deforestation is that there will not be enough
lumber for future generations
One of the best things about recycling is thatit 9 20 26 29 16 3.23 1.20
saves money
Nature is important because of what it can 5 11 14 32 38 3.86 1.19
contribute to the pleasure and welfare of humans
The most important reason for conservation is 3 7 11 30 49 4.13 1.09
human survival
We need to preserve resourcesiaintain a high 7 12 22 33 26 3.58 1.20
quality of life
Continued land developmentisa goodideaaslc 9 15 25 30 21 3.39 1.23
as a high quality of life can be preserved
Only economically important plants and animals 48 22 10 11 9 211 1.34
should be protected
The worst thing about the loss of the rain foresti: 14 19 34 21 12 2.97 1.19

that it will restrict the development of new

medicines

On the other hand, pigervice science teachers remained to be uncommitted to the

items regarding with the idea t h a't

(27%), @l

recycling

prefer

S

t hat

W i

fisomet i

t

dl
S

i f

aves

e

as long as a high quality of life canper e ser ved o

ecocentric and anthropocentric views.

me s

ani

mal s se

reserves to z

moneyo

(25%) .

Turkish preservice science teachers conflicted with these items in state of having

(26%),

These

In the subsequent chapter, results regarding spatial optimism and temporal pessimism

levels were presented.
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4.2.3 Spatial Optimism and Temporal Pessimism Profile of Prservice Science

Teachers

Preservice science teacherso spatial opti misn
identified through Environmental Future Scale (EFS; Gifford |[et2@08). Each
environmental issue were evaluated based on today and future conditions regarding

local, national and global levels (Table 4.12).

Table 4.12 Means scores and standard deviations of current and expected
environmental conditions regardingcd, national, and global

Current Future
M SD M SD
Local 3.20 .69 2.45 .84
National 2.87 51 2.17 g7
Global 2.64 .58 2.14 .88

Spatial Optimism

In order to investigate if preervice science teachers had spatial optimism regarding
today and futureconditions, mean scores of global optimism score and local
optimism score were compared. As a reminder, midpoint of five point Likert type
scale was fi30 indicating environment al probl
to Table 4.12, current environmtal quality was perceived as good condition at local
level with a mean of 3.2050=.69) and thought to be acceptable at national level
(M=2.87,SD=.51) and worsen at global levelgl€2.64,SD=.58). Similarly, spatial
optimism bias was emerged for futurenditions of environmental problems.
Referring to future conditions, pservice science teachers expected that
environmental quality would worsen when spatial geographic distance increased
from local M= 2.45,SD=.85) to global 1= 2.14,SD=.84). Therefoe, these findings
revealed that, optimism mean scores decreased as spatial geographic distance
increased from local to national and to global at both two temporal levels (today and

future). In other words, increasing optimism scores from local to globatated
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that preservice science teachers had spatial optimism bias regarding both current and

future environmental problems.

To obtainpreser vi ce science teachersodo spati al
scores subtracted from global scores for lethporal levels. Therefore, two spatial
optimism scores were gathered in terms of current and future conditions. In this way,
current spatial optimism mean scores of-geevice science teachers were found as

.57 SD=.82) and future spatial optimism leelind as .31§D=.70). As a reminder,

mean scores above zero indicated good perception toward their local area when
compared to World whereas mean scores below zero. These positive mean scores
indicated that Turkish preervice science teachers seemedb¢ohaving spatial
optimism for both current and future conditions. To state it more clearhsepwece

science teachers tended to perceive that environmental problems in their local area

andwilbe i n better conditions compared with

Current and future spatial optimism scores were also interpreted regarding gender
(see Figure 4.7), hometown (see Figure 4.8), and regions of Turkey (see Figure 4.9).
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Figure 4.7 Mean scores of today and future spatial optimism levels across gender
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According to Figure 4.7, male peervice science teachers tended to be more

spatially optimistic both for temporal level$Vifoday=.62, SD=.92; Mruture=.41,
SD=.80) than femaledMtoday=.55, SD=.78; MFuwre=.28, SD=.70). Namely, male pre
tended

service science tehce r s

are and wi

be

n a

to have a perception th

better situati on

Figure 4.8 revealed that pservice teachers from rural are®rfdgay=1.15,SD=.98;

Mruure=.83 SD=.87) were observed to bmore optimistic at both temporal levels

when compared with participants from distridfitgday=.70, SD=.81; Mruture=.40,
SD=.71) and city Mroday=.37,SD=.69; Mruure=.14,SD=.58) levels. It can be said that
spatial optimism levels of participants decreases spatial geographic distance

decreases from city to rural area. In other words, the more the hometown develops

(rural area to district to city), the more the spatial optimism level decreases. These

results revealed that as participants living in citiee exposed to more

industrialization, population growth, etc. than rural areas and districts, they tend to be

more concerned about environmental problems and this made them less optimistic

about their local area (Tikka, Kuitunen & Tynys, 2000).
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Figure4.8 Mean scores of today and future spatial optimism levels across hometown
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Figure 4.9 revealed the spatial optimism mean scores regarding regions of Turkey.
As is seen from the figure, peervice science teachers from RegiorAefean got

the highest man score regarding spatial optimism bias both for todéy. 72,
SD=.83)and expected futuréi=.43,SD=.75). In other words, participants from this
region tended to perceive that their local area is and will be in better situation

compared with world.
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Figure 4.9Mean scores of today and future spatial optimism levels across regions

Following, participants from Region of Eastern Anatpliaduced the second highest
mean scordn terms of spatial optimism bias both toddy=66, SD=.88) and
expected futle (M=.41, SD=.72). Then, Region of Black Sé®ltodayr=.57, SD=.82;
Mruture= .30, SD=.72), MarmargMroday=-50, SD=.22; Mruture=.25, SD=.68), Central
Anatolia (Mtoday=.55, SD=.77; Mruure=-30, SD=.68), and Southeast Anatolia
(Mtoday=.51, SD=.88; Mruwure= .29 SD=.77) had relatively low spatial optimism
scores for both current and future conditions. The lowest today and future spatial
optimism level was observed in the participants from Region of Mediterranean
(Mtoday=.34, SD=.68; Mruwre= .15,SD=.57). Resukt revealed that preervice science
teachers patrticipating to the study from Region of Aegean and Eastern Anatolia had
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an optimistic perception on both current and future conditions of local environmental
problems. In other words, peervice science teaefs from these regions had higher
spatial optimism bias level compared to other regionssemnégce science teachers
from Region of Mediterranean seemed to have less optimism about the current and

future of local environmental problems.
Temporal Pessimism

In order to investigate if prservice science teachers had temporal pessimism

regarding local and global environmental issues, mean scores of today and future

pessimism scores were calculated. As a reminder, midpoint of five point Likert type

scal 80i sBndiicates that environment al probl em
4.12 depicted that prgervice science teachers expected worse environmental

conditions in the future for all spatial levels (local, national, and global). Expected

future scoresN=2.14,SD=. 8 8) of the participants were h
(M=2.64,SD=.58) at global level meaning that Turkish {3exvice science teachers

were pessimistic about their future in global level. Similarly, lodad(e=2.45,

SD=.84; Miday=3.20, SD=.69) and national Mruwre=2.17, SD=.77; Mioday=2.87,

SD=.51) environmental problems also revealed pessimistic future expectations of

pre-service science teachers.

To obtain preser vi ce science teacher séervcempor al p
science teadrs' present scores were subtracted from expected future scores for both

spatial levels. Therefore, two temporal pessimism scores were gathered in terms of

local and global conditions. In this way, local temporal pessimism mean score of pre

service sciencéeachers was found ag'5 (SD=.85) and global temporal pessimism

mean score was found a80 (SD=.79). These negative mean scores indicated that

Turkish preservice science teachers seemed to be having temporal pessimism for

both local and global condbins. To put it more precisely, peervice science

teachers tended to per c avil beeome muhwodeimvi r onmen

their | oc al area and Worl do. I n addi ti on,
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temporal pessimism was higher than glaieahporal pessimism. In fact, pservice
science teachers were likely to have more pessimistic perceptions of the conditions

of environmental problems that will take place in their local area.

Figure 4.10, 4.11, and 4.12 included mean scores of localgkil temporal
pessimism regarding gender, hometown, and regions respectively. Figure 4.10
revealed that both maleM(oca=-.65, SD=.82; Mgioba=-44, SD=.76) and female
(MLoca-.79, SD=.86; Mcioba—=-.52, SD=.80) preservice science teachers tended to be
pessimistic about the future of local and global environmental problems. Considering
local condition, female prservice science teachers tended to be more pessimistic

than males.

B Female

u Male

Mean Score

-0,9

Spatial Level

Figure 4.10 Mean scores of local and global temporal pessimism acroes gen

According to Figure 4.11, considering small difference;g@evice science teachers
from rural areasMioca~-.79, SD=.92) and districtsMoca=-.80, SD=.82) tended to
have more temporal pessimism than participants from cMesd{=-.72,SD=.85) d
local perspective. On the other hand, participants from distriiSona=-.50,
SD=.77) and cities Mgioba=-.50, SD=.82) were likely to have more temporal
pessimism than participants from rural areddcidpa—-.47, SD=.75) at global
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perspective. As ags were exposed to more environmental problems, participants
from cities were likely to see the world in a pessimistic perspective in the future
compared to today. Interestingly, on the other hand, they were slightly less
pessimistic on local environmehtgproblems. This might be caused from

unconscious rejections of bad events on local area.
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Figure 4.11 Mean scores of temporal pessimism across hometown

Figure 4.12 indicated the local and global temporal pessimism mean scores of the
regions of Turkey. A seen from the figure, pe®rvice science teachers from all
regions tended to perceive that global environmental problems will get worsen in the
future globally(Mwediterranear -.62, SD=.78; Mmarmare= -.53, SD=.80; Maegear -.51,
SD=.75; Malacksex-.49, SD=.81; Mcentralanatolic= -.49, SD=.83; MEeastemanatolix -.47,
SD=.61; Msoutheastanatoiz--04, SD=.94). Considering local conditions, participants
from Region of Southeast Anatolia got the lowest temporal pessimism mean score
(M=-.26, SD=.84) indicatig participants from this region perceived that
environmental problems in their local area will not increase too much in the future.
Moreover, preservice science teachers from Central Anatdla-(74,SD=.91), and
Eastern AnatoliaNl=-.72, SD=.78) got alnost the same temporal pessimism mean
scores regarding local environmental conditions of their region. Furthermore, pre

service science teachers educated in Region of MediterraiMeaB82, SD=.76),
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Marmara M=-.78, SD=.84), Black SeaM=-.76, SD=.88), andAegean M=-.81,

SD=.79) tended to exhibit higher temporal pessimism than other regions.
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Figure 4.12 Mean scores of temporal pessimism across regions

After investigating preser vi ce science teacherso opt

pessimism levels tempdha regarding gender, hometown and regions, item

descriptive summary presented below.
Item Descriptive Summary

The descriptive results of the item analysis for the current and expected situation of
selected environmental problems were presented in Tab8 According to the

item mean scores of current condition,-pegvice teachers had the highest optimistic

|l evel by the item that ndAwater resource
di ver si tyoM=849, Sb=0O7)iandngiobal N¥3.36 SD=1.11) levels.
Considering future expectations, participants were most pessimistic about the impact
of Aozone | ayerM=2A%BBD=%.13) matodal Ma1t.92, 051c04)| (
and global M=1.74, SD=1.05) levels. They had also pessimistic viewsw the

Ai mpact of vehicl eM2B7SDf9%)c 0 at nati onal
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Table 4.13 Item descriptive summary of local, national and global environmental issues in terms of their current and expected

situations
Current Expected
. Local National Global Local National Global

Environmental Issues

M SD M SD M SD M SD M SD M SD
Water resource and quality 357 98 312 84 287 91 275 116 235 1.07 210 1.15
The amount of waste 297 105 258 .93 253 106 246 119 222 116 214 124
Quality of air 338 121 297 90 268 .93 256 120 225 105 204 1.09
Climate change 343 99 314 93 267 .98 252 110 224 104 197 1.06
Biological diversity 336 101 349 97 336 111 254 108 244 110 228 1.19
Acid rain 320 122 300 .99 267 95 246 113 223 105 202 1.11
The environmental impact of vehicle traffi 2.94 124 237 96 240 107 228 121 192 106 193 1.15
The environmental impact of human
population 3.09 111 264 93 245 104 243 117 210 108 196 1.13
Visual pollution 304 122 259 95 258 104 253 123 221 114 213 1.19
The state of natural areas 333 115 297 92 278 101 251 116 221 107 206 1.12
Ozone layer depletion 292 103 261 87 230 .97 214 113 192 104 174 105
The management of radiation amaclear
waste 316 119 276 96 239 98 244 118 212 107 191 1.13
The quality of soil for agricultural purpose 3.54 109 331 .92 282 89 258 118 234 107 207 1.07
Global warming 297 102 268 .8 235 .98 216 112 194 104 178 1.10
Enegy scarcity 312 103 287 8 269 96 237 115 215 1.08 2.03 1.16




These results revealed that qsexvice science teachers had the highest optimism
level about the current condition of water resource and quality and high pessimism
level about the fuire of ozone layer depletion at local level. -Begvice science
teachers also have pessimistic perception of the future of ozone layer depletion at
national and global level too.

After mentioning spatial optimism and temporal pessimism perceptions eof pre

service science teaches, their internal locus of control profiles were presented below.
4.2.4 Internal Locus of Control Profile of Preservice Science Teachers

Locus of control profile of prservice science teachers were investigated by
administrating edven items Internal Locus of Control Scale (EAICI). Specifically,
participants were asked to explore to what extent they believed thainttigidual
actionscould and affect the environmeResults revealed that pservice science
teachersagreed with the ideathat theiractions wouldwill solve environmental
problems(M=3.96, SD=.82). To put it differently most of the pigervice science
teachers believed that thamdividual actionshad a role on the solution of the

environmental problems (see Taldlé4).

Table 4.14Mean scores and standard deviations of internal locus of control with
respect to gender and hometown

Hometown Gender M SD
City Male 3.75 .87
Female 4.06 g7
District Male 3.86 78
Female 3.98 .87
Rural Area Male 3.70 .88
Female 3.38 .75
TOTAL 3.96 .82

Table 4.14 also indicated that female -pegvice science teachers from cities
perceive the highest power of their actions of environmental problems with a mean

of 4.06 SD=.77). On the other handemale participants from rurareas got the
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lowest mean scoréM=3.38,SD=.75) referring that they did not feel any control over

environmental problems.

The mean scores of locus of control were presented in Figure41Bwith respect

to gender, hometown, and regions. Figure 4.h8wed that female participants
(M=4.11,SD=.65) had more internal locus of control than male particip&tS8 85,
SD=.75), implying that female prservice science teachers were more likely to
believe in the effectiveness of their actions on the envirateheroblems than

males.
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Figure 4.13Vlean scores of internal locus of control across gender

Referring to differences, it can be said that participants from rural dve=&94,
SD=.74) tended to have less internal locus of control when compared with
paticipants from cities NI=4.07, SD=.67) and districts 1=4.06, SD=.67). These
results implied that prservice science teachers growing up in cities and districts
tended to be aware of the impact of their actions on environmental problems

compared with prservice science teachers from rural areas (see Figure 4.14).
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Figure 4.14Vlean scores of internal locus of control across hometown

Figure 4.15 revealed the mean scores of internal locus of control with respect to
geographical regions of Turkey. Resultevealed that participants from Central
Anatolia got the highest mean score regarding to internal LOC with a mean of 4.15
(SD =.69). Central Anatolia was followed by the fm@rvice science teachers from
Mediterranean with a mean of 4.1800=.67). Partipants from Region of Marmara

and Aegean produced a third of the highest score with a mean of 4.11. Then, pre
service science teachers educated in Region of Black 3e3.98, SD=.71) and
Eastern AnatoliaN=3.93,SD=.67) were coming sequentially. The lest internal

locus of control level was produced by Jservice science teachers from Region of

Southeast Anatolia (M=3.68D=.75).
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Figure 4.15 Mean scores of internal locus of control across regions

When frequencies of the statements were taken imisideration, great majority of

the preservice science teachers (87%) indicated thgieemenbn the item with the

I dea buyma produtts packaged in containers that either can be reused or
recycled or are made of r eecamountead mymat er i al s
household trash by reusing or ré®cathel ing iter
other hand, 22% of the peervice science teachers indicated thiésagreemenbn

the item thathattending a community meeting that involves concern avécal
environment al i ssueo. Mor e o vunsurewitRtaes of t he |
same statement. Rservice science teachers were alssureabout the benefit of

using LPG or diesel instead of petrol in their car to enhance environmentainpsoble

All internal locus of contratems can be seen froiable 4.15.
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Table 4.15 Item descriptive summary for the dimensions of the LOC

Percentage
>§ 3 o >

ltems gL 2 5 < ;< 't,‘\a/lm 'tseg‘
é | ear n ab ogfaciliteshremyareac ycl 3 5 8 42 42 416 .95
é attendacommu_mty meeting that involves concern 6 16 29 35 14 334 1.09

over a local environmental issue
€ buy resource conserfloat

faucet aerators for my sinks alwv-flow shower 2 3 9 43 43 420 .89

heads

€ buy products packaged
reused or recycled or are made of recycled materi

é report someone who viao
our natural to the proper authorities

€ reduce the amount of n
or recycling items to the fullest extent possible

4 8 38 49 428 .89

2 6 15 40 37 4.03 .99

4 8 39 48 4.28 .88

é set my home appliances

disbwasher, water heater, 2 4 9 3 50 427 92
é take my old tires to a4 8 16 33 39 394 1.12
€ using LPG or diesel instead of petrol in my car 4 6 22 36 32 388 1.05
é carpool instead of dri 3 5 12 36 44 414 .99
¢ open windows for venti 4 7 17 33 39 397 1.09

or air conditioner

As can be concluded from these results, Turkiskspreice science teachers tended

to perceive that eemanagementsgt their homegpliances, such as the refrigerator,
dishwasher, water heater, etc. to energy saver leaat)consumerbluy products
packaged in containers that either can be reused or recycled or are made of recycled
materials) had more effects on solving environmemtablems than political actions
(attend a community meeting). Therefore, they were likely to perceive the power of
their individual actions including eemanagement and consumer dimensions rather

than political actions on environmental issues.
4.2.5 Envronmental Knowledge Profile of Preservice Science Teachers

Environmental knowledge profile of peervice science teachers were determined
through 12 multiple choice questions. Descriptive statistics including means,

standard deviations and percentages cofrect and unknown responses were

computed.Results revealed that Turkish gee r vi ce sci ence teach
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about local and global environmental issues were inadequate (B#5.92,

SD=2.02)

Table 4.16Mean scores and standard deviations of Kadge of environmental

issues with respect to gender and hometown

Hometown Gender M SD
City Male 6.06 1.72
Female 5.96 2.01
District Male 5.59 2.22
Female 5.84 2.14
Rural Area Male 6.11 2.19
Female 5.94 1.88
TOTAL 5.92 2.02

Table 4.16 also indated that male prgervice science teachers from rural areas had
the highest score on knowledgkl<6.11, SD=2.19). On the other handemale

participants from districts got the lowest mean schtey.84,SD=2.14).
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Figure 4.18Vlean scores of environmehtanowledge across gender

The descriptive statistics of environmental knowledge were indicated in Figure 4.15

with respect

t o

gender 0

f

t he

participants.

environmental knowledge mean scorek=5.44,SD=2.02) were lgher than females
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(M=5.23,SD=2.15) implying that male prservice science teachers were more likely
to have more information about environmental issues compared with female pre

service science teachers.
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Figure 4.17 Mean scores of environmental knowdeagross hometown

Figure 4.17 indicated that environmental knowledge mean scores differentiated via
hometown of the participants. Considering these differences, participants growing up
in rural areasNI=5.12,SD=2.02) and in citiesM=5.28,SD=2.04) seemedtb have

less environmental knowledge when compared with participants from districts
(M=5.36, SD=2.10). These results revealed that-geevice science teachers who
used to live in rural areas tended to have less education about environmental issues

compaed with preservice science teachers who used to live in cities.

Figure 4.18 demonstrated that the mean scores of environmental knowledge
regarding geographical regions of Turkey. The analysis revealed thatipiee
science teachers got almost the saerwironmental knowledge mean scores
regardless of regions. Participants from Region of Marmara got the highest score
regarding to knowledge of environmental issues with a mean of 6291(81).
Subsequently, preervice science teachers educateRBegian of Mediterranean got

a mean 6.173D=1.74).Region of Mediterranean was followed by participants from
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Region of Central AnatoliaM=6.06,SD=2.09) and Black Sed=5.78,SD=2.05).
Then, participants from Region of Aegead=5.74, SD=2.11) had a low score
Southeast AnatoliaM=5.56, SD=1.99) and Eastern AnatoliaM€5.43, SD=2.01)

> @ @ S
> > >

produced the lowest mean scores.
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Figure 4.18 Mean scores of environmental knowledge across regions

The results of the item descriptive summary were presented in Table 4sliltsRe

showed that pre er vi c e science teachersbo environme|
considerably low with a mean of 5.93[2.02) out of 12.00. While the highest

mean score was reported in the question of what the main reason of recycling was
(M=.77,SD=.42), the lowest mean score was achieved in the question of what the

amount of worl dés wusable and SB~33)iMostb|l e water

of the preservice science teachers (70%) were not aware of the major source of

carbon monoxide also.
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Table 4.17 Item descriptive summary for environmental knowledge statements

ltem ltem Percentage

M SD False True Don

Know
The main reason of global warming 19 39 60 20 20
The most common reason for extinction of animal 65 48 28 66 6

species

Knowledge about materials considered hazardousw: .72 45 25 73 2
The material unable to be recycle and reused A7 50 42 47 11
The main reason of recycle g7 42 19 77 4
Recognition of renewable resource 52 50 25 53 22
How most electricity in Turkeis generated 30 49 63 30 7

Re_cognltlon of the amour 4, 23 55 15 35
available water

The most responsible for creating acid rain 34 47 52 35 1
The biggest contributor of carbon monoxide 27 44 67 27 6
Protection providedypbozone in Upper Atmosphere 60 49 33 60 7
Where most of the garbage in Turkey is ended up 34 47 57 34 9

w

After mentioning descriptive and inferential statistics of all variables used in the

model, path analysis part was presented at the below.

4.3 Pah Analysis Results

In this part, results of path analysis will be examined. In this regard, assumptions of
path analysis will be discussed. Then the answer of the research question presented

below will be sought through presenting models fit indices atid quefficients.

i. What is the nature of the relations among Turkishspeer vi ce sci ence
environmentally friendly behaviours, environmental knowledge, attitudes,

internal locus of control and their spatial optimism and temporal pessimism?

4.3.1Assumptions of Path Analysis

The path model for this study was hypothesized based on causal relationship among
selected variables and environmentally friendly behaviours. In order to obtain

credible results, assumptions of path analysis should be mee Satic analysis is
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essentially an extension and specific application of multiple regression, following

assumptions of multiple regression are applicable for the current analysis:

1. The independent variables are fixed.

2. The independent variables are measurigdout error.

3. The mean of the residuals for each observation on the dependent variable
over many replications is zero.

4. The relationship between the independent variables and the dependent
variables is linear.

5. Errors associated with any single observationthe dependent variable are
independent of (i.e., not correlated with) errors associated with any other
observation on the dependent variable.

6. The errors are not correlated with the independent variables.

7. The variance of the residuals across all valdgh@independent variables is
constant (i.e., homoscedasticity of the variance of the residuals).

8. The errors are normally distributed.

Assumptions 1, 2, and 3 are largely research design issues. In order to meet other
assumptions (4, 5, 6, 7, and 8), eassumption will be discussed separately in the

following parts.

Besides the assumptions discussed above, the following assumptions regarding

correct model specification must be met:

1. The model must accurately reflect the actual casual sequence.

2. The structual equation for each endogenous variable includes all variables
that are direct causes of that particular endogenous variable.

3. There is onevay causal flow in the model.

4. The relationships among variables are assumed to be linear, additive, and
causal in ature; any curvilinear relations, etc.., are to be excluded.

5. All exogenous variables are measure without erRedhazur, 1982Tate,
1992.
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No statistical procedures exist for evaluating these assumptions since they deal
specifically with the degree tahich the causal model has been correctly specified.
In order to evaluate these assumptions, Tate (1992) sugdesiesing on the

credibility, reasonability, and utility of a proposed model.

The responsibility for assessing the assumptions of multigikession was met by
proper statistical procedures and assumptions related to path analysis laid on the

researchers and their subjective judgments.
Normality of the Residuals and Linearity

The assumption of normality states that residuals are normatiybdied with a
mean of zero (Field, 2005). First, in order to check the normality assumption,
histogram and #° plot were examined. As shown in Figure 4.19, histogram of

residuals and Figure 4.20, NormaPRplot, errors were normally distributed.

Secondl vy , in order to checR Phet $onwaretex al
presented in Figure 4.20, the points on the graph take the form of a line and there are

no curvilinear patterns.

Therefore, there is a linear relationship between the dependeigble and

independent variables. Accordingly, linearity assumption was not violated.
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Figure 4.1Histogram of residuals

Figure 4.20 Normal P plot of residuals
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