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The aim of the present study is in twofold: (1) to explore pre-service science 

teacherôs knowledge of environmental issues, attitudinal motives (ecocentric and 

anthropocentric), internal locus of control, spatial 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 pre-service science teachers through 

knowledge of environmental issues scale, environmental attitude (ecocentric and 

anthropocentric) scale, environmental action internal control index, environmental 

future scale, and behaviour inventory of environmental action: a one-year history  

Results indicated that Turkish pre-service 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 
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control as well 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. Results revealed that attitudinal motives, internal locus 

of control, spatial optimism and temporal pessimism directly predict pre-service 

science teachersô environmentally friendly behaviours whereas knowledge of 

environmental issues indirectly. However, knowledge of environmental issues was 

found to indirectly affect pro-environmental behaviours of Turkish pre-service 

science teachers. 

Keywords: Environmentally Friendly Behaviours, Attitudinal Motives, Spatial 

Optimism and Temporal Pessimism, Locus of Control, Knowledge of Environmental 

Issues. 
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Bu ­alēĸmanēn amacē fen bilgisi ºĵretmen adaylarēnēn ­evre sorunlarē hakkēndaki 

bilgi d¿zeylerinin, ­evreye yºnelik tutumlarēnēn (insan merkezli ve ­evre merkezli), 

i­sel kontrol odaklarēnēn, mek©nsal iyimserlik ve zamansal kºt¿mserlik algēlarēnēn ve 

­evre dostu davranēĸlarēnēn araĸtērēlmasē ve bu davranēĸlarēn yordayēcēlarēnēn ortaya 

­ēkarēlmasēdēr.  

¢alēĸmanēn verileri ­evre sorunlarē bilgi ºl­eĵi, ­evreye yºnelik tutum ºl­eĵi, ­evre 

eylemi i­sel kontrol endeksi, ­evre geleceĵi ºl­eĵi ve ­evre eylem davranēĸ envanteri 

kullanēlarak 1497 fen bilgisi ºĵretmen adayēndan toplanmēĸtēr.  

Betimsel analiz sonu­larēna gºre, ­alēĸmaya katēlan fen bilgisi ºĵretmen adaylarēnēn 

­evre sorunlarē hakkēndaki bilgilerinin yeterli d¿zeyde olmadēĵē saptanmēĸtēr. 
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¥ĵretmen adaylarē genellikle ­evre merkezli deĵer yºnelimlerine sahip olduĵu ­evre 

problemlerine karĸē i­sel kontrol odaklarēnēn y¿ksek olduĵu belirlenmiĸtir. Bunun 

yanē sēra mek©nsal iyimserlik ve zamansal kºt¿mserlik algēlarēnēn da olduĵu tespit 

edilmiĸtir. Ayrēca, ºĵretmen adaylarēnēn orta d¿zeyde ­evre dostu davranēĸ 

sergiledikleri bulunmuĸtur.  

Fen bilimleri ºĵretmen adaylarēnēn ­evre dostu davranēĸlarēnēn istatistiksel olarak 

anlamlē yordayēcēlarēnē belirlemek amacē ile yol analiz yºntemi kullanēlmēĸtēr. 

¢alēĸma sonucunda, ºĵretmen adaylarēnēn ­evreye yºnelik tutumlarēnēn, i­sel kontrol 

odaklarēnēn, mek©nsal iyimserlik ve zamansal kºt¿mserlik ºn yargēlarēnēn ­evre 

dostu davranēĸlarē direkt olarak etkilediĵi ortaya ­ēkmēĸtēr. Bununla birlikte, ­evre 

sorunlarē hakkēndaki bilgi d¿zeyinin, ­evre dostu davranēĸē dolaylē olarak etkilediĵi 

bulunmuĸtur.  

Anahtar Kelimeler: ¢evre Dostu Davranēĸ, ¢evreye Yºnelik Tutum, Mek©nsal 

iyimserlik ve Zamansal Kºt¿mserlik, Ķ­sel Kontrol Odaĵē, ¢evre Sorunlarē Hakkēnda 

Bilgi.  
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CHAPTER 1 

 

 

INTRODUCTION  

 

 

 

Stockholm Conference is the first United Nations conference emphasize on human 

activities related to the environment. The conference concluded that international 

collaboration is highly necessarily for reducing the effects of human on the 

environment because most of the environmental problems are global (United 

Nations, 1972). In fact, one the earliest studies, Maloney and Ward (1973, pp. 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 alteration of human behaviouré.. We must ñgo to 

the peopleò in an attempt to understand these behaviours. We must determine 

what the population ñknowsò regarding ecology, the environment, and 

pollution; how they feel about it; what commitments they are willing to make; 

and what commitments they do make. These 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 education (EE) 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. Accordingly, the essential 

aim of the environmental education is proposed as to educate individuals who 

adopted environmentally friendly behaviours (EFB) (Hines, Hungerford, & Tomera, 

1986-87; Hungerford & Volk, 1990).In this context, well-developed environmental 

education 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) 
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is ñyesò (Coyle, 2005). According 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. In this regard, peopleôs awareness may be increase in parallel with the 

help of environmental education. In spite of increased awareness and sensitivity 

developed toward environment, human behaviour is still assumed to be one of the 

most major contributors to the environmental issues (Gardner & Stern, 2002) studies 

have shown that the friendly behaviours toward environment could not be established 

yet (Kollmuss & Agyeman, 2002; Lee, 2008).  

Accordingly, several models have been proposed in attempt to determine factors 

influencing individualsô general behaviours (e.g. Ajzen & Fishbein, 1980; Ajzen, 

1991) as well as specific environmental behaviours (e.g. Ramsey & Rickson, 1977; 

Hines et al., 1986/87; Hungerford & Volk, 1990). In their early attempt, Ramsey and 

Rickson (1977) suggested a 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, stated that 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 researcher. One of the 

reasons of this gap is caused from attitude-behaviour 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; outcome-behavioural and normative beliefs to attitudes and 

subjective norms. In other 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 are willing to realize the environmental actions, play 
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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). According 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 

(Bamberg & Mºser, 2007). Another influential theory is Ajzenôs Theory of Planned 

Behaviour (Ajzen, 1985; 1991). It is an extended version of tha Theory of Reasoned 

Action and is based on the thesis that personôs intention to do a particular behaviour 

is a fundamental factor. There are three conceptually independent 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 control and 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 behavioural intention 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 

reasoned action 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, & Ajzen, 1992). 

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

ñModel of Responsible Environmental Behaviourò on the basis of Ajzen and 

Fishbeinôs theory of planned behaviour. They conducted a comprehensive meta-

analysis in the 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 skills; demographic variables such as age, gender, income, and 

education were observed to be correlated with EFB. Considering psycho-social 
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variables, attitude, locus of control, and personal responsibility were found to be the 

predictor of behaviour. Furthermore, in the scope of Hines and collegesô study, 

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 environmental problem/issue fostered EFB. Intention 

variable was a combination of cognitive, psycho-social, and demographic variables. 

However sophisticated the framework seems than Ajzen and Fishbeinôs (1980), it is 

not enough to explain environmental responsible behaviour. Too many other factors 

have influence over environmental behaviour. Hinesô et al. (1986/87) named these 

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 behaviour (Sia, Hungerford, & 

Tomera, 1985/86; Sivek & Hungerford, 1989/90; Marchinkowski, 1988). Hungerford 

and Volk (1990) revealed the possible existence of three categories (entry-level 

variables, ownership variables, and empowerment variables) contributed to 

behaviour. Entry-level variables covered prerequisite variables such as 

environmental sensitivity, androgyny, knowledge of 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, in-depth knowledge (understanding) 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 

make 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 and theories revealed that cognitive variables such as 

knowledge of environmental problems/issues, knowledge of action strategies, and 
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skill using action strategies positively were related to environmentally friendly 

behaviours. These studies also indicated that some psychological variables such as 

attitudinal motives and locus of control have effect on environmental behaviour. In 

this regard, beside variables frequently used in previous studies, new variables 

should need to be investigated if they have an impact on friendly behaviour toward 

environment. For example, OôBrienôs (2007) included optimism and pessimism level 

as a psychological variable, revealed a pessimistic worldview regarding global 

environmental issues that the overall quality of the environment would decline a lot 

in the past ten years. OôBrien (2007) claimed that if individuals maintained a 

pessimistic perception toward global environmental problems, they might not be 

willing to make effort for improving the situation. Similarly, 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 optimism. 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. Individualsô pessimism and optimism as a psychological variable also 

found to be related to locus of control and attitude which are the significant 

predictors of EFB. McElwee and Brittain (2009) in their study showed that 

individualôs optimism have a negative correlation with New Ecological Paradigm 

(NEP) Scale indicating that optimistic people adopt negative attitude toward 

environment asserting that studentsô pessimism might be linked to their locus of 

control level (Carifio & Rhodes, 2002). They founded that pessimist individuals 

tended to exhibit high external locus of control. Therefore, researchers suggested that 

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

less environmentally friendly behaviours.  
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To conclude, although the magnitude of the relationships differs depending the 

nature of the studies, it 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 new constructs. Since using variables from previous 

research to develop a model is not useful, based on the literature it is thought that we 

have omitted a discussion on our perceptions about optimism and pessimism of our 

today and future or local area and World. We 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 bring, in other words, we donôt have enough 

optimism to motivate us (OôBrien, 2007). On the other hand, we have too much 

optimism that we end up in a highly unrealistic situation with no worries at all and 

correspondingly, no reason to exhibit environmentally friendly 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, internal locus 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 previous studies. According to 

the model, it was proposed that individualôs knowledge of environmental issues 

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

environmentally friendly behaviours. In addition, knowledge of environmental issues 

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 

individualôs attitudinal motives and internal locus of control would be linked to their 

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 
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environmentally friendly behaviour through spatial optimism and temporal 

pessimism. Finally, spatial optimism and temporal pessimism would have direct 

effect on environmentally friendly behaviours.  

 

Figure 1.1 Proposed model for environmentally friendly behaviours and its 

associated variables. 

Thus, this study will examine the complex nature of pre-service science teachersô 

environmentally friendly behaviours in a developing country ï Turkey by means of 

measuring knowledge of environmental issues, attitudinal motives, 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 pre-service science 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 optimism and future 

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.  
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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, which is an important issue to develop an effective 

environmental education. As 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 enhancing 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, climate change, 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 knowledge and thus 

exhibiting environmentally friendly behaviours (MoNE, 2013). However, the 

integration of environmental subjects into curricula only is not enough. At this point, 

teachers, who are the educators of our future generations and one of the important 

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

affecting studentsô interest in environmental issues (UNESCO, 1977). Tbilisi 

Intergovernmental Conference held in 1977 was the first international meeting that 

highlighted teachersô role in environmental education. It was suggested that teachers 

played a key role for they had the capability the shape a new generation who 

incorporated and practiced an effective environmental education curriculum. In order 

to achieve effective environmental 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 have not possessed all those features at adequate 

level (e.g. Boubonari, Markos, & Kevrekidis, 2013; Goldman, Yavetz, & Peôer, 

2006; Peôer, Goldman, & Yavetz, 2007; Tuncer, Tekkaya, Sungur, Cakiroglu, 

Ertepinar, & Kaplowitz, 2009). It is not possible for teachers who do not have 

environmentally friendly behaviours to help students to develop environmentally 

friendly behaviours. For this reason, many research have turned their attention to 
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explore individualsô, in this case the teacher candidates, environmental behaviours 

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

1.1 Research Questions  

i. What are pre-service science teachersô environmentally friendly behaviours, 

attitudinal motives, knowledge of environmental issues, internal locus 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 pre-service science 

teachersô environmentally friendly behaviours, knowledge of environmental 

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 for improving the 

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 

of humans. Therefore, life styles of human beingsô seem to be major issue causing 

environmental problems. In this context, researchers studying on education, 

psychology and sociology have attempted to identify the factors affecting 

individualôs behaviour towards the environment recently (Bamberg & Mºser, 2007; 

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 knowledge, attitudes 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 a model including the variables 

such as optimistic and pessimistic variables unlike other studies. 



 

10 

 

Considering the significant role of teachers in shaping society for environmentally 

friendly citizens, pre-service science teachers are crucial agencies as the teachers of 

the future. In that sense, pre-service science teachers were determined as the subjects 

of the present study because the most important element of an effective 

environmental education was shown as teachers (Plevyak, Bendixen-Noe, 

Henderson, Roth & 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, awareness, and responsible behaviour toward environment. 

Therefore, as teachers are accepted as the key factors for environmental education 

(Loughland, Reid, & Petocz, 2002), identifying factors supporting or preventing their 

environmental behaviours is important. 

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

education programs regarding environmental education. Besides the importance of 

factors influencing teachersô behaviours related to environmental decisions, it is also 

important to provide pre-service 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 attention among other courses regarding amount of time and 

qualification. Accordingly, examining the predictors of pre-service teachersô 

environmentally friendly behaviours will enhance the content of environmental 

education programs although the ultimate goal of this 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 intended outcomes and practice 

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

country, it can be said that Turkey does not have a well-established environmental 

education policy (Tuncer, Ertepinar, Tekkaya, & Sungur, 2005). Therefore, it 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 knowledgeable 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 present study, junior 

and senior pre-service science teachersô knowledge level regarding environmental 

issues was assessed by twelve questions in multiple choice formats with five 

alternatives. 

Environmental Attitudes: Attitude refers to a set of values and feelings of concern 

for the environment and motivation for actively participating in environment 

improvement and protection (UNESCO, 1978). According to Thompson & 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 pre-service science teachersô attitudes toward 

environment were measured with Environmental Attitude Scale with 21 Likert type 

items with a 5 point response scale the instrument.  

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

(ILOC) refers to an individualôs perception that events or outcomes of situation are 

the results of his/her own action. Considering environmental issues, ILOC refers to 

individualôs perceived ability to influence the resolution of a discrete environmental 

problem or issues (Hsu, 1997). Junior and senior pre-service science teachersô 

internal locus of control toward environment was measured with Environmental 

Action Internal Control Index using 11 Likert-type items.  
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Spatial 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 problems are better in his/her local area than the 

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

environmental problems will be better in his/her local area than World, it is named as 

Future Spatial Optimism. Junior and senior pre-service science teachersô current and 

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 ñthings will get worseò. If one thinks that environmental problems 

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 Pessimism. Junior and senior pre-service science 

teachersô local and global temporal pessimism toward environment issues was 

measured with Environmental Future Scale including 15 environmental issues.   

Environmentally Friendly Behaviour:  It refers to the variety of recognized 

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

preventing or resolving environmental problems or issues (Mackinkowski, 1988). 

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

action, eco-management, legal action, and political action. Junior and senior pre-

service science teachersô environmentally friendly behaviours were measured with 

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

 

 

LITERATURE REVIEW  

 

 

 

Todayôs people have experienced ceaseless 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 social lives and environment (UNESCO, 1975). Environmental 

problems must be cared for they are great dangers for global warming, air and noise 

pollution, biodiversity loss, water shortages and etc. (Gardner & Stern, 2002; Winter 

& Koger, 2004; Vlek & Steg, 2007) 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 citizens need to be provided the environmental 

education for developing such manners. In order to get people to attain the 

environmentally friendly behaviour it is all-important to investigate the determinants 

of that an action which demands a sustainable future (McKenzie-Mohr, 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 pre-service science teachersô 

environmentally friendly behaviours. First, the 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, objectives of 

Environmental Education from 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 
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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 of Environmental 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 education and 

conservation education (Daudi & Heimlich, 2002). Nature study prevailing the late 

19th and early 20th 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 gaining 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 engages 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 conservation 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 conservation education 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 nature and also the sagacious usage of resources. 

Not only the educational attempts but also the art and literature were truly beneficial 

in calling peopleôs attention to environmental issues. 1960s and the times thereafter 

witnessed the gradually growing apprehension 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 pollution affected 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 demonstration of our planet 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 

conferences held that can be regarded as the cornerstones of EE namely; Stockholm, 

Belgrade and Tbilisi. Moreover, the importance of the declaration of 22 April 1970 

as the ñEarth Dayò cannot be underestimated. Presence of environmental degradation 

was first accepted 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 need for environmental education was emphasized in this 

conference. Recommendation 96 from this conference stated the crucial role of 

environmental issues worldwide emphasizing extension of the existing curriculum 

which means to integrate the environmental education as to train people from every 

occupation or to develop and use new materials and methods in EE (McCrea, 2006). 

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

with a general acceptance of the statement of the Charter given 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 problems and 

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 
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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; general higher education; special training; international and 

regional cooperation (Sato, 2006). 

Two years after Belgrade, in 1977, another intergovernmental conference was held in 

Tbilisi, Republic of Georgia. The final report of Tbilisi set out goals, objectives, and 

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 studies 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 Washington, D.C in 1978. ñFrom Ought to Actionò was 

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, books for 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, sustainability movement was started. World Commission on 

Environment and Development (WCED) published a report called as ñOur Common 

Futureò or ñThe Bruntland Reportò in 1987. The importance of this is that, it was a 

pioneer for it was the first to touch on environmental sustainability. It targeted 

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

powerful and influential in the environment and development policies. It also 

enabled to examine the major environmental problems and the question of how to 

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

Livingò was published by Union of Conservation Scientists (IUCN), UNEP, and 

World Wide Fund for Nature (WWF). Report included 9 principals, 132 detailed 
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actions, and specific targets regarding for building sustainable societies. These 

principals and targets proposed a set of information and also served as a guide for 

governments, NGOs, and individuals (Munro & Holdgate, 1991). Environment and 

Sustainable was stated 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, 

Stockholm, ñThe Earth Summitò was held in Rio de 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 production (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, The Rio 

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 the 20th 

anniversary of the Tbilisi (1977) and 5th 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). Education 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 reform curricula and educational policies as well as the 

importance of teachersô education and training. Most importantly, shifting to suitable 

lifestyle by changing the attitudes and behaviours of people as both consumers and 

citizens were also discussed (UNESCO, 1997).  

In the new decade, in 2002, UN organized a conference in Johannesburg, South 

Africa namely ñThe World Summit for Sustainable Development (WSSD)-

Johannesburg Summitò (Sato, 2006). Five major environmental issues were 

discussed in the conference: water and sanitation, energy, health and environment, 
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agriculture, and biodiversity and ecosystem management, called ñWEHABò 

(EETAP, 2002). Conference aimed to indicate the link between human being and 

their local and global environment, and also links among social, environmental and 

economic decisions.  United Nations General Assembly proclaimed the UN Decade 

of Education for Sustainable Development (UNDESD) for the period 2005-2014. It 

was a strategic document that tries to integrate the principals, values and practices 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 

sense, the UNDESD simply aims to enable everyone to take environmental education 

and so to realize the values and behaviours necessary for the sustainable environment 

(UNESCO, 2005). More recently, two decades later, ñEarth Summit 2012ò held in 

Rio de Janerio, Brazil between 20-22 June. Political documents from this conference 

yielded clear and practical measures regarding implementation of sustainable 

development. Additionally, the conference also highlight on number of thematic 

areas such as energy, food security, oceans, cities, and decided to convene a Third 

International Conference on Small Island Developing States (SIDS) held in Apia, 

Samoa at 1-4 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 make their own contribution to the sustainability of this conference 

in many ways for example, by using shuttle buses, reducing water and electricity 

consumption, using locally-grown produce, reducing paper consumption, using local 

business, climate-neutrality and 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 theoretical backgrounds 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 issues people are aimed 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 solutions to 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 the one presenting 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 motivated to work 

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 protection and 

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 Tbilisi (UNESCO, 1978, p. 1):  

Environmental education 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 collectively toward 

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 determined (UNESCO, 1978, p.3): 

Awareness: to help social groups and individuals acquire an awareness 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 help 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 skills for identifying 

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 and aims 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 that it is characterized by 

interdisciplinary integration of subject areas, problem- and issue-based learning 

experiences, child centred instruction, and constructivist approaches (NAAEE, 

2001).  

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

environmental education has been decreasing since there reached an consensus in 

Tbilisi Conference which is dearly beneficial for the development of environmental 

education. Perceiving the World as a huge network of phenomena connected strictly 

to each other will be helpful for us to put our own experiences into our senses 

(Schramm, 2002). So, it is possible to say that the Environmental Educationôs focus 

is on placing itself on the focus of the curriculum of life. In accordance with this, the 

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 environmental 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 in environmental education. The results of his study indicated that 

environmental specialists explain the reason of choosing this profession due to their 
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role models. Their teachers shaped their decisions while choosing their professions. 

Thus; it has been primarily recommended to provide training for both pre-service 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 emphasized as a priority. 

For instance, in The Tbilisi Intergovernmental Conference the role of the teachers in 

environmental education has been underlined. Diverse learning environments and 

educational approaches were highlighted as guiding principles (UNESCO, 1975). In 

a similar way, The IEEP saw the preparation of the teachers as ñthe priority of 

prioritiesò for action to improve the effectiveness of environmental education 

(UNESCO-UNEP 1988, p. 1). The crucial role of teachers in EE process was 

summarized by 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 environmentally literate 

students will be produced. 

In addition, Agenda 21 (1992) emphasize the importance of setting up pre-service 

and in-service training programmes for all teachers, promoting educational methods 

and developing innovative teaching methods for educational settings. In these 

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 behaviours 

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., 2013; Karatekin, 2013; Peôer et al., 2007; Tuncer et al., 2009). 

Teksoz, ķahin, and Ertepinar (2010) supported that pre-service science teachers did 

not have adequate comprehension and subject matter knowledge about 

environmental issues. However, they seemed to utilize environmental issues into 

their applied curriculum. At 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, action skills, commitment, and participation should 

also enhance in pre-service and in-service education programmes.  

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

but they couldnôt provide a deep understanding of environmental issues and 

behaviours. Individuals, in this study case the pre-service 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 

environmentally 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 Environmentally Friendly Behaviour (EFB) 

In behaviour based environment education approach, developing environmentally 

friendly behaviours are the ultimate aim of the environment education (Culen, 2001; 

Hines, et al., 1986/1987). The researchers, who try to understand the nature 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 

understanding 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 its allied 

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 into different 

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 ecological publications. After that, Hungerford and Peyton in 1976 

came up with more accepted categories as; persuasion, consumerism, political action, 

legal action, eco-management, and interaction (as cited in Hsu, 1977). Small changes 

were made on the definition of these categories. Most recently, researches commonly 

use five categories in order to define target behaviours of EFB (Marchinkowski & 

Rehring, 1995, p.12). 

Eco-management: It is also called as physical action. It refers to those 

environmental actions in which people work directly with the natural world 

to help prevent or resolve environmental issues. 

Consumer/Economic Action: It 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 action: 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 

simultaneously 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 awareness-attitudes and 

ultimately lead to EFB. According to Ramsey and Rickson (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. 

 

 

Figure 2.1 Early linear model of knowledge-attitude-behaviour (adapted from 

Hungerford and Volk 1990, p. 258) 

Such linear models were recognized insufficient in portraying human actions from 

the early 1970s. The sequential studies after this model have shown that there is no 

such strong connection between knowledge and behaviour as it is thought (Alp, 

Ertepinar, Tekkaya, & Yilmaz, 2008; Hungerford & Volk, 1990; Kollmus & 

Agyeman, 2002). In other words, only increased knowledge is not the guarantee of 

environmentally friendly behaviours. 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 behaviours. Due to the complexity of human 

behaviour, these model are still not enough to ñbridge the gapò between knowledge 

and behaviour (Kollmuss & Agyeman, 2002).  

Hines et al. (1986/87) conducted a meta-analysis for the purpose of determining the 

factors of EFB and proposed more applicable model (see Figure 2.2). Four major 

categories of the variables, in the model, were evident to be influential predictors of 

environmental behaviour. Cognitive, psycho-social, and demographic variables 

generated the model in the light of 128 studies. Cognitive variables namely, 

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

 

Knowledge 
 

Attitude or 

Awareness 

 

Behaviour 
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demographic variables such as age, gender, income, education were observed to be 

correlated with EFB. Considering psycho-social variables, attitude, locus of control, 

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

behaviour.  

 

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

1986/87, p. 7). 

In this study, the cognitive variables 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 the other hand, 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 were analyzed in the 

scope of Hinesôs study. The correlation results indicated that there is a positive 

relationship between knowledge of environmental issues/knowledge of how to take 
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action on those issues and actual measures of behaviour (r=.37, SD=.20) and also 

self-reported behaviour (r=.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 self-reported behaviour.  

Psycho-social variables referred to the characteristic features of an individual such as 

her/his perceptions of her/himself and the others around. As one of the psycho-social 

variable, locus of control means the perception of an individual in the sense that 

whether she/he could give rise to a change 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 would not 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 as .36 (SD=.12) referring 

that who perceptive that his/her behaviours have effects of the solution process of 

environmental problems are likely to develop more responsible behaviour toward 

environment. Attitude as another psychological behaviour is meant the general 

attitude towards the environment as well as it is meant more specific ones such as the 

attitudes towards energy crisis, unleaded gasoline, or attitude toward environmental 

action. People who adopt positive attitudes toward environmental action (r=.38, 

SD=.14) found to develop more environmental behaviour than who adopt positive 

attitude toward environment (r=.34, SD=.24). A slightly high stronger relationship 

between attitude and actual environmental behaviour was observed (r=.43, SD=.29) 

than was observed between attitude and self-reported behaviour (r=.33, SD=.21). 

When it comes to the personal responsibility, it indicates the individualôs own 

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 orientation depicted 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 (r=.16, SD=.12) was revealed via meta-analysis 
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of six studies Afterwards verbal commitment (the intention to act) found to be the 

most strongest construct on environmental behaviour. Results revealed that the 

communicated willingness of people to take place in environmental actions have 

considerable role on their individual willingness to adopt a responsible 

environmentally behaviour (r=.49, SD=.13). Moreover this quantity was also 

examined with the experimental studies. Purposes of these studies were encouraging 

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-

social, and demographic variables as presented in the model. 

Demographic variables included gender, income, age, and education associated with 

the responsible environmental behaviour. The strongest relationship was observed 

between responsible behaviour and education level (r=.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 examined and 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 (r=.16, SD=.08) which showed that individuals with 

higher incomes develop slightly more responsible behaviour compared with lower 

income individuals.  

Situational factors cover variables related to economic difficulties, social pressure, 

advantages and disadvantages of the actions etc. Model 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. Entry-level 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.  

 

Figure 2.3 Behavioural flow chart: major and minor variables involved in 

environmental citizenship behaviour (adapted from Hungerford and Volk 1990, p. 

260) 

Entry level variables are 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 people. Environmental sensitivity referred to 

a sympathetic point of view towards the environment and Androgyny represents 

people are inclined to disobey the traditional roles of sexes. As an illustration, an 
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androgynous female may be a very anti-sympathetic individual and she may be more 

resistant to bad conditions 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 whereas androgyny was not a strong predictor of 

environmental sensitivity. The role of knowledge and 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 been found 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 variables related to personal factors of environmental issues namely, in-

depth knowledge (understanding) of issues and personal investment nested. If 

individual gains in-depth understanding of environmental issues in terms of both 

ecological and human perspective, 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 of non-recyclable materials 

on nature and human life, she/he may start to read 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 positively associated with behaviour.  

Empowerment variables included knowledge of environmental action strategies and 

perceive skill to use these actions, locus of control and intention to act. Although 

perceived skill in using environmental action and knowledge of environmental action 

strategies are seen as overlapping variables, the extent to their effects on behaviour 

differs. Skill in using environmental action is parallel with the self-confidence of 

individual. Having the power of using action strategies observed to 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 using action 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. In overall, human 

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 scope of theory 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 notions which are belief, attitude, intention and behaviour.  

 

Figure 2.4 Theory of reasoned action (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 intentions of that person when the behavioural intentions 

serve as a function of her/his attitude towards the behaviour itself and individual 

norms. What is meant by the term óthe attitude towards behaviourô is the process of 

decision of an individual whether to exhibit 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 consequences. Subjective norms stated as another factor 

affecting behaviour. Subjective norm is defined as ñan 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 that referentò.  

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 assumption that when 

someone is intended to do something then there could be nothing to stop him/her. 

However, what is eluded here is that the factors such as ability, time, and 

environmental limits were proposed as inhibitors that influence unconscious habits 

including freedom to act. Given that, The Theory of Planned Behaviour (TPB) aimed 

to understand and solve this limitation. In other words, TPB was proposed to explain 

behaviours which people have limited volitional control. For this purpose, perceive 

behavioural control integrated to the model (see Figure 2.5).  

According to Planned Behaviour Model, perceived behavioural control depended on 

past experiences of the individual. Ease and difficulty of performing the behaviour or 

good or bad experiences with intended behaviour 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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Figure 2.5 Planned behaviour theory (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 

cannot 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 part 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 individual 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 in 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 environmentally 

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 from abroad 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 included.  

Marcinkowski (2001) reviewed three dissertation studies related to environmentally 

friendly behaviour conducted by Sia (1985), Marcinkowski (1988), and Sivek (1989) 

who are thought to be pioneers of environmental behaviour studies. These 

dissertations used 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, perceived 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 were used to predict participantsô environmental 

responsible behaviours in terms of eco-management, consumer action, persuasion, 

legal action, and political action components. In the study of Sia (1985), 171 people 

were conveniently selected from the members of two environmental organizations. 

Regression analysis revealed that more than half (52.15%) of the variance in REB 

were accounted for selected eight variables. It is also observed that five of the eight 

selected variables found to be as statistically significant 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 that his first three 
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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 organizations which 

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% 

variance in behaviour. Regardless of sample differences of Siaô and Sivekôs study, 

the top two predictors of REB were perceived skill in using action strategies and 

level of environmental sensitivity. Marcinkowski (1988) studied with 119 

participants who were members 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 variables. It is observed that two of his 

eight selected variables acted as 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: individual 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 consistently and at a lower degree. Engaged 

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

addressed in formal and non-formal settings.  

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

investigated the predictors of Taiwanese secondary teachersô general behaviours 

toward environment with environmental sensitivity (ES), environmental attitude 

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

(IA), perceived knowledge of environmental 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. Responsible environmental 

behaviour (REB) was measured by 30 items regarding eco-management, 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 IA 

subscale included 5 items. Environmental knowledge consisted of totally 15 items to 

measure participantsô KNOW, SKILL, KECO, and KISSU. 236 secondary teachers 

answered totally 63 statements in the scale. Firstly, correlation analysis was utilized 

to investgate the relation between behaviour and its associated variables. It was 

found that there was a moderate and positive relation between each paria of all 

associated variables and behaviour. More detailed, highest correlation coefficient 

was detected between responsible environmental 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 attitude (r=.21, p<.05). Nine variables explained almost 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 study It was 

stated that perceived knowledge of action, intention to act, and perceived skill in 

using action were the significant predictors of the study, and that these three 

variables accounted for 32.36% of the variance in REB. Moreover, it was observed 

that his three 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 findings 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 the pro-environmental intentions, 

pro-environmental behaviours and environmentally harmful behaviours of 18-24 

years (n=2192) and 12-17 years old (n=1529) young Australians. They also 

investigated the locus of control, knowledge, responsibility attributions, 
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environmental concern, and barriers to pro-environmental 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 friendly actions (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 pro-environmental intentions and pro-environmental behaviours they 

had. Environmentally harmful behaviours of 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, litter, and use more water than I should). 

Barriers to pro-environmental behaviour were presented and participants were asked 

to choose three most important of them. Results in terms of demographic variables 

indicated that female participants provided higher pro-environmental intentions and 

pro-environmental behaviour than males. Moreover, older respondents (18ï24 years) 

were reported to have more pro-environmental intention and behaviour than young 

ones (12-17 years). Predictors of pro-environmental intentions, pro-environmental 

behaviour, and environmentally harmful behaviour were examined by series of 

hierarchical multiple regression analyses. Considering 12-17 years old participants, 

25% of the pro-environmental intention was explained by the concern (ɓ=.29), 

knowledge (ɓ=.12), community responsibility (ɓ=.14), and LOC (ɓ=.16) 

significantly. 29% of the pro-environmental behaviour was explained by the concern 

(ɓ=.23), knowledge (ɓ=.26), community responsibility (ɓ=.14), and LOC (ɓ=.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 and perform mentioned pro-environmental behaviours than 

the young who did not have these features. As seen from these results, pro-

environmental intentions and pro-environmental behaviour were perceived as almost 

same variables. In other words it is not wrong to say 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 what the facilitators and barriers of the youngôs 

environmental actions are. For 12-17 years-olds 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 was harmful and 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 18-24 years-olds, again the main reason given for their 

harmful actions was that they thought there was no alternative. 40% 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 determine some 

possible solutions too such as; informing young people about pro-environmental 

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 Hwang, Kim, 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; 

and 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 by asking 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 by participantsô conservation activity (bringing back oneôs own waste). 

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 direct effect on attitude (ɓ=.08) and on personal 

responsibility (ɓ=.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 intention to act. 

There was a direct effect of LOC on attitude (ɓ=.39), on personal responsibility 

(ɓ=.17), and on intention to act (ɓ=.25). These results indicated that what the theory 

of reasoned action postulated; the locus of control and attitude were supported by the 

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 an end point of the 

model, locus of control had the highest direct effects on intention to act (ɓ=.21) 

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. 

Researchers suggested that that if environmental educators will a change or 

improvement in the level of heir studentôs intention to act, then they should benefit 

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

Barr (2003) also proposed a comprehensive model to examine reduce, reuse, and 

recycle behaviours through environmental values, behavioural intention, situational 

and psychological variables. 981 randomly selected households in South-west 

England were asked about current reducing, reusing, 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 were identified 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. Collected data were 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 explained with 

selected variables. Recycling behaviour pattern revealed that there was a positive 

association between kerbside bins and recycling behaviour (ɓ=.28), acceptance of 

norms to recycle and willingness to act (ɓ=.24), awareness of norms to recycle and 
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recycling behaviour (ɓ=.10) indicating that individuals tended to exhibit recycling 

behaviour when efforts were minimized and subjective norms were activated. In 

addition, local waste knowledge had positive effect on willingness to act (ɓ=.21) and 

recycling behaviour (ɓ=.19) referring individuals likely to be well aware of the need 

to recycle and will generally do. Model indicated that recycling behaviour was well 

accepted by South-west 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 

importance to nature seemed to exhibit more recycling behaviour (ɓ=.05). 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 to act and 

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 (kerbside) 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 patterns. Author 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 beyond the usual 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 environmental 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 current residential 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 part, self-reported 

recycling behaviours (newspapers and magazines; glass bottles and jars; plastic 

bottles and jugs; cardboard boxes; and e-waste 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 of public 

transportation, decreased use of paper towels, use of high-efficiency laundry 

detergents, and carpooling) were examined. Results revealed that the mean scores of 

attitudes were 50.31 (SD=6.79) out of 75 indicating a moderate level of 

environmental attitudes. Regarding recycling behaviour, mean was found as 10.01 

(SD=5.24) out of 25 and conservation behaviours had a mean of 17.54 (SD=4.31) out 

of 30 indicating inadequate recycling and conservation behaviour. In fact, 77.5% of 

the students never or rarely recycled, 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 awards that; better physical health and a more quality of 

life.  

In another study, Oluyinka (2011) assessed whether littering attitudes mediated 

relation between personal attributes and littering behaviour or not. For this purpose, 

1360 participants were selected 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 by 24 self-reported items. Responsible environmental 

behaviour was examined through 44 items related to individualôs habitual 

characteristics or conscious actions preventing the daily littering whether intentional 

or unintentional littering of their surroundings. Questionnaire was a self-report 

instrument with 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 all, correlation analysis was 

conducted and results revealed that REB was significantly and negatively related to 

littering attitude (r=-.53; p<.01), altruistic motivation (r=-.44; p<.01) and locus of 
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control (r=-.50; p<.01) referring an increase in individualôs LOC, altruism, and 

littering attitude caused a decrease in REB. In other words, oneôs strong desire to 

control events in his/her life (LOC), actions for the benefits of others (altruism), and 

tendency against throwing litters (attitude) were found to encourage 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 criterion variables. First 

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 variables which 

were not included in this study accounted 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 analysis results 

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 

indicated the mediater effect of attitude towards littering on the relation between 

altruistic motivation and environmental behaviour. In 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 give 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 study. As behaviour patterns of individuals change by their age, 

socio-economic status, background, education etc. better understanding of pre-

service teachersô environmentally friendly behaviours could be achieved by 

examining studies conducted in this specific sample area.  
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Goldman et al., (2006) conducted a study with 765 pre-service teachers in three 

major teacher-training colleges in Israel to examine their environmental behaviour 

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

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

related activities including ñresource-conserving actions with personal financial 

benefitò, ñenvironmentally responsible consumerismò, ñnature-related leisure 

activitiesò,  ñrecycling effortsò, ñcitizenship actionò, and ñenvironmental activismò 

were assigned to participants to rate them based on Likert-type scale from 1 (never) 

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

questions among which the respondents chose alternative behavioural options for 

selected activities. Demographic data were obtained by asking studentsô background: 

age, gender, hometown (rural and urban), ethnicity (Jewish, Arab), parentsô level of 

education, and the disciplinary subject chosen as an academic major. Regarding 

descriptive pre-service teachers have moderate environmental behaviours. More 

detailed, participants engage in resource-conserving actions with personal financial 

benefit and environmentally responsible consumerism more than environmental 

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

pre-service teachersô generally did not engage in consumer behaviour, their 

perceived awareness toward environmental behaviour was considerably high. For 

instance, only small 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, pre-service teachers growing up in rural areas tended to exhibit more 

citizenship action, nature-related leisure activities, and environmental activism 

compared with pre-service teachers from urban areas. Results also showed that there 

was a positive relationship between the studentsô engagement in recycling behaviour 

and level of motherôs education. In addition, pre-service teachers from 

environmentally affiliated fields were likely to exhibit more environmentally 

responsible consumerism, nature-related leisure activities, and environmental 

activism than their counterparts educated in non-environmentally affiliated fields. So 

the authors suggested that the features of teacher-training 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 students. Thus, they 

also stated that this would enable to close the gap between studentsô awareness of 

REB and their actual participation to REB. 

Same researchers also investigated the environmental attitudes, knowledge, and 

behaviour with the same sample of their previous study (Peôer et al., 2007). Thus, 

765 new students from three teacher-training colleges participated to the study. 

Ecological and environmental knowledge of the participants were measured by 23 

multiple-choice questions constructed as basic (9 questions) 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 related to the importance 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 

humanïenvironment interrelationship. Behaviour was measured with the question 

that how frequently they performed given 20 environment-related activities using a 

5-point, Likert-type scale ranging from 1 (never) to 5 (almost always). Collected data 

were analysed 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 the lowest mean. Mean scores of global and local environmental issues 

indicated that pre-service 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 all dimension. 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 control which 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 knowledge background 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 revealed there 

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

between behaviour and attitude was founded as the highest (r= .49) and relationship 

between behaviour and knowledge (r= .23), and knowledge and attitude (r= .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 pre-service teachers is the endeavour of 

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

to this problem. First, the pre-service programs shouldnôt elude the studies 

highlighting the studentôs characteristic which are formed by their social, cultural 

and physical environments. 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 was conducted by Esa (2010). 115 pre-service 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 second section. Environmental knowledge, 

attitude, and behaviour of the pre-service teachers were measured with a total of 45 

items. Environmental knowledge was represented by 13 items related to the concepts 

of environment (i.e. energy sources and deýnitions of ecology terms) and 14 items 

about facts about the environment (i.e. sources of pollution, the ozone layer, 

biodegradable materials and ecology). Attitude was assessed through 17 four-point 

Likert-type items in terms of responsibility 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 1 (never) to 4 (always). Regarding the results 
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of the study, the knowledge of pre-service 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 ozone depletion (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 the pre-service 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 are the biggest 

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 should 

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 pre-service science teachers indicated that they always 

contributed to 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 that pre-service teachers had adequate 

environmental knowledge and positive attitudes toward environment but less 

environmental practices. In this regard, link between knowledge and attitude (r=.56) 

was observed to be higher than the relationships between knowledge and practice 

(r=.26), and practice and attitude (r=26). Although this study stated that many of the 

pre-service teachers have good environmental practices and environmental 

knowledge, their contribution to environmental behaviour is low. They suggested 

that identifying the psychological, social or physical reasons of this pattern should be 

investigated.  

Likewise, Boubonari et al. (2013) knowledge, attitudes, and self-reported behaviours 

of investigated Greek pre-service primary teachersô in terms of marine pollution. 445 

pre-service primary teachers were randomly 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. Participants rated the statements using a 

5-point Likert-type, ranging from -1 (sure incorrect) to 1 (sure correct). The attitude 

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

toward the marine environment using reþections of the NEP scale. Behaviour scale 

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 conservation issue. More specifically, 

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

issue produced the highest mean score whereas litter on ýsh, seabirds, and sea-

mammals did the lowest. Although Greek education program included subjects 

related to marine life, Greek pre-service 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 instruction with additional 

knowledge, i.e., about marine pollution issues. Contrary to knowledge, pre-service 

teachers produced high attitude scores revealing the positive attitudes towards the 

preserving of marine environment exposing an ecocentric view. The 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 pre-service 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 paper but 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 the pre-service science 

teachers differentiated in terms of their hometown (coastal, non-coastal). Results 

indicated that student teachersô living in either coastal or non-coastal did not yield 

any difference in terms of knowledge, willingness to pay, locus of control, 

individual. Only their collective action 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 analysed, an increase was observed in 

knowledge related to positive attitudes toward environment (r=.24, p<.01), and 

higher locus of control level (r=.30, p<.01). On the other hand, individual action was 

weakly associated with knowledge (r=.18, p<.01), and collective 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, individual action 

was positively related to willingness to act (r=.30, p<.01), LOC (r=.27, p<.01), and 

attitude toward environment (r=.23, p<.01) and collective action related to 

willingness to act (r=.20, p<.01), LOC (r=.12, p<.05), and attitude toward 

environment (r=.11, p<.05) positively and relatively lower. These results revealed 

that although the pre-service teachersô had positive attitudes toward the marine 

environment, high internal locus of control and they were willingness to act, they do 

not readily translate into responsible action for the protection of the marine 

environment.  

In an experimental study, Karpudewan, Ismail, and Roth (2012) tried to 

environmentalize pre-service teachersô science teaching methods course with the 

purpose of developing relevant behaviour and attitude toward environment. Total of 

263 (227 females and 36 males) pre-service teachers enrolling science teaching 

method course, were participated to the study. Two classes were assigned as 

experimental group and the participants of both attended 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 pre-service teachers, 15 items related to 

limits of growth, anti-anthropocentrism, the fragility of natureôs balance, possibility 

of an eco-crisis, rejection of exemptionalism, and nature balance were used. For the 

purpose of assessing pro environmental behaviours students teachers were answered 

about questions related to 8 self-reported items (i.e. turn off the lights when not in 



 

48 

 

use, turn on air conditioners, use public transport, try reducing water consumption, or 

use polystyrenes). After collecting the data, independent t-tests were conducted to 

identify the differences between experimental and control groups. It was found that 

there was a statistically significant differences between the experimental (M=3.13, 

SD=0.29) and control (M=2.68, SD=0.42) groups in terms of environmental attitudes 

(t(261)=11.02, p<0.01). Serious one-sample t-tests were performed to reveal the 

differences in behaviours. Statistically significant differences between the pre-test 

and post-test were observed with all items of behaviour scale. All results supported 

that engaging in green chemistry experiments increased student teachersô attitudes 

and behaviour toward environment. It was also suggested that if pre-service teachers 

green the curriculum and use green experiment/activities in their professional lives; 

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 predictors of 

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 

behaviour. In the following part, studies investigating Turkish citizenôs 

environmentally friendly behaviours and its associated variables were presented.  

2.6.1 Studies on Environmentally Friendly Behaviour and Associated Variables 

in Turkish Context  

Studies conducted in Turkey were also intended to examine pre service teachersô and 

also elementary and high school studentsô environmentally friendly behaviours and 

associated variables.   

Erten (2005) investigated pre-school prospective teachersô environmental 

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, attitude and behaviour items were corresponding to each other. 

Therefore, the researcher had chance to determine the consistence and inconsistence 

in the answers of pre-service teachers to detect the gap among selected variables. 

Results indicated that pre-service teachers 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 cans. Similarly, 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 paper. Beside inconsistent 

results, parallel responses were also observed in the study. 90.3% of the pre-service 

science teachers had fears on being unable to find drinking water. 94.6% of these 

turned off the fountains after using. According to the researcher, these 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 attitudes toward 

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 programs of pre-service 

teachers and the yields of those courses in terms of developing pro-environmental 

behaviours should be observed. 

Similarly, Sadēk and Sarē (2010) investigated student teachersô environmental 

knowledge, attitudes and behaviours toward environment in terms of gender, 

enrolling environmental related course, being membership of any NGO. 

Environmental Knowledge Test (EKT) and Environmental Attitude Inventory (EAI) 

including Environmental Behaviour sub-scale and Environmental Opinion sub-scale 

were administered a total of 542 (321 female and 217 male) pre-service teachers. 

Descriptive results indicated that pre-service teachers produced the highest mean 

score regarding environmental knowledge out of 25 questions (M=17.08, SD=2.44). 
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On the other hand, they got moderate mean scores regarding subscales of 

environmental attitude. Namely, the mean of Environmental Behaviour sub-scale 

was 37.63 out of 65 (SD=7.99) and the mean of Environmental Opinion sub-scale 

was 29.55 out of 70 (SD=4.42). The overall results of 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, female student teachers got 

significantly higher mean scores than males regarding environmental behaviour and 

opinion subscales of attitude. Most of the pre-service teachers stated that they did not 

take any of the elective environment courses. However, no meaningful differences 

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 pre-service teachers enrolling in environmental course 

and having a membership of any environmental NGO were very limited. In addition, 

this limited number was 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 by integrating it into the other courses instead of 

giving only for a semester. 

Another study investigating pre-service teachersô environmental awareness and 

attitudes regarding gender, academic major, grade level, geographical region, and 

socioeconomic status was conducted by Ozden (2008). For this purpose, the 

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

student teachers. Awareness of pre-service teachers about environmental issues was 

measured by two dimensions. Awareness of 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 environmental issues with 7 items. 
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Pre-service teachersô attitudes were assessed by another two dimension named as; 

general attitudes towards environmental solution (GAES) and general attitudes 

towards environmental problems (GAEP) by 15 items. Totally 30 statements were 

extended to 830 pre-service teachers (321 females and 217 males) from Adēyaman 

University. Results indicated that female student teachers produced statistically 

significant higher scores on all dimension of environmental attitude than males. 

Considering socio-economic status, it is observed that pre-service 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 more opportunities in terms of technology so they will possibly be more aware 

of the environmental issues. Regarding fathers and mothers educational level, 

signiýcant differences between father-mother education level and environmental 

attitudes were found. From 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 classes on environment they had participated or hadnôt yet. 

Pre-service teachersô attitudes also differentiated in terms of their major area. Results 

indicated that elementary teaching students tended to exhibit more favourable 

attitudes when compared to mathematics and social teaching pre-service teachers. 

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 other departmentsô. Results also showed signiýcant differences in 

student teachersô environmental issues in terms of residential and geographical 

region. Pre-service teachers living in big cities in Marmara region were more likely 

to exhibit the highest positive attitudes towards environmental issues 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 thus the lower 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 as to use a wide 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. (2009) studied with 648 student teachers (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), and concern (8 items) were extended to the participants. Results 

indicated that 49% of the pre-service teachers got passing grade from knowledge 

questions indicating insufficient level of environmental knowledge. However, 

prospective teachers had positive attitude toward environment referring óeco-centric 

worldviewô. For instance, a great majority of the participants (94%) agreed that 

plants and animals have as much right as humans to live. In addition, the results 

revealed the awareness of pre-service science teachers 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 that the pre-service 

teachers were actually not óvery concernedô about many of the environmental 

problems. In terms of correlation analysis, despite positive and low relationship 

between environmental use and environmental knowledge (r=.17, 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 pre-service teachers. They also reported that female pre-service 

science teachers had more positive attitudes and responsibilities toward environment 

compared with males. It was stated that the aim of analysing the level of pre-service 

teachersô knowledge from different strata was to provide a stronger base for the 

requirement of environmental 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 

pre-service chemistry teachersô environmental literacy levels. Additionally, they also 

investigated student teachers perceptions toward environmental education. In this 

regard, 60 pre-service teachers were administered EE Perception Survey and 

Environmental Literacy Test consisted of knowledge, attitude, uses, and concern 

dimensions about the environment. EE Perception Survey was developed by the 

researchers, including 8 open-ended questions, to identify the participantsô 

perceptions on EE. According to the results self-evaluation of items, most of the 

chemistry pre-service teachers though that ñif things continue on their present course, 

we will soon experience a major ecological catastropheò and ñwhen humans interfere 

with nature it often produces disastrous consequencesò referring that they tended to 

have a pessimistic perception about the future of environmental problems. Parallel 

with their pessimistic perception, almost all pre service teachers were found to have 

high concern level regarding poor drinking water quality, ozone depletion, global 

warming and water pollution. So the deduction could be made as that these students 

had more concern for the environmental problems. However, environmental 

knowledge test indicated that only 25% of student teachers produced a passing grade. 

In spite of inadequate knowledge level over the half of the pre-service teachers 

showed high awareness and intention for solving environmental problems. Moreover, 

the pre-service chemistry teachers who had been given courses regarding the 

environment and environmental issues were highly motivated to integrate their 

acquirements into their teaching plans. So it could be concluded that teacher 

education programs should include some courses to help the pre-service teachers to 

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

existing environment-related ones. 

Likewise, Karatekin (2013) studied with 824 pre-service teachers from social studies, 

classroom teaching, science, and geography majors. Research aimed to investigate 

and compare the environmental literacy levels of pre-service teachers in terms of 

their majors. 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 that students 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 the behaviour dimension, pre-service 

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 political and legal behaviour. 

Therefore, it was observed that pre-service teachersô environment literacy scores 

containing all componentsô were found at a medium level. Moreover, results of One 

Way Analysis of Variance (ANOVA) indicated that student teachersô environmental 

literacy levels differentiated in terms of their majors. Follow up analysis indicated 

that geography teachers significantly had the highest environmental literacy level 

than pre-service teachers educated in social studies and pre-service teachers 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, Kēlēc (2010) conducted an action-oriented program to 

promote pre-service science teachers pro-environmental behaviours. Project-based 

intervention was carried out with 72 junior pre-service 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 problem-based learning (PBL) in environmental 

education project, 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 project. After the 

intervention, 33 pre-service science teachers the questionnaire voluntarily. 

Questionnaire was consisted of two open-ended questions which were prepared by 

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

their responsibility in this project. They were also 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 their willingness to learn. 

Moreover, since their awareness was really low, they didnôt have much idea about 

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, they had reached 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 so did their behaviours accordingly. Comparing their situations and behaviours 

of before and after the intervention, the success of the project-based intervention was 

note-worthy. So, it can be said that universities have great responsibility in this 

sense; they 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 

suggested that problem-based 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 develop pro-environmental behaviours. 

There were also some studies conducted with elementary and high school students in 

Turkey (Alp, Ertepinar, Tekkaya & Yilmaz, 2006; Cavas, Cavas, Tekkaya, Cakiroglu 

& Keserciklioglu, 2009; Onur, Sahin & Tekkaya; 2012; Tuncer et al., 2005; Yilmaz, 

Boone & Andersen, 2004). For instance, Yilmaz, Boone and Andersen (2004) 

examined Turkish elementary and middle school studentsô environmental attitudes 

with respect to gender, age and education level. A total of 458 students participated 

to the study from public schools in Ankara. Attitude 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 conserving the 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 environmental issues. Results also 

indicated that there was positive relationship between the studentsô science course 

success and their environmental attitudes. In other words, a student with high science 

achievement also had more positive environmental attitudes. This relationship 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 8 grades revealed 

more favourable environmental attitudes than 5 and 6 graders. A t-test was utilized to 

examine the differences in terms of gender, socio-economic status and the location of 

school with the students from elementary and middle schools. Among the students 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 much friendly behaviours toward environment when compared to 

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

places they lived and the socio-economic status of their parents as such; the students 

living in the urban areas with well -off parents with high status were found to be 

more favourable towards environmental issues in terms of attitudes than those who 

lived in suburban areas with parents with low status. Environmental attitudes of the 

studentsô did not differentiate among middle school students in terms of school 

location and socio-economic status. Study indicated no difference between 

elementary and middle school studentsô environmental knowledge level although 

middle school program include more courses on environmental issues and other 

environmental experiences such as field trips. 

Likewise, Tuncer et al. (2005) investigated Turkish studentsô attitudes towards the 

environment in terms of school type and gender. The data were gathered from 1497; 

6th, 7th, 8th, and 10th grade students from public (n=603) and private schools 

(n=892) in Ankara. Studentsô attitudes were measured via Environmental Attitude 

Questionnaire. Regarding the scale attitude had has four dimensions: general 

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

(GAS), awareness of individual responsibility 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 attitude two-way multivariate 

analysis of variance (MANOVA) was utlized. The results revealed significant 

differences between the students educated in public and private schools and also 

between gender regarding scores of each dimension of the questionnaire. 

Similarly, Cavas, Cavas, Tekkaya, Cakiroglu, and Keserciklioglu (2009) analysed 

the 9th grade studentsô attitudes toward the environment, their interest in learning 

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 indicated a moderate level of interest toward 

environmental protection. Although, boys tended to be interested in more 

environmental protection issues when compared to girls, girlsô were found to have 

more favourable than boys. Thus, researchers suggested that researchers in 

educational area have to give importance to the differences between genders and 

develop methods to attract both genders to learn about environmental protection and 

adopt positive attitudes towards the environment in Turkey. Finding of this study 

could be benefited for the improvement of environmental educational programs 

conducted in Turkey. 

Alp et al. (2006) also conducted a study investigating the environmental knowledge 

and attitudes (intent- behave- affect) and the locus of control of the elementary 

school students. A total of 1140 students (562 girls, 578 boys) studying at 6th, 8th, and 

10th grade levels participated to the study. Childrenôs Attitudes and Knowledge Scale 

was implemented to the participants. As a result of the study, studentsô 

environmental knowledge including issues about animals, water, energy, recycle, and 

pollution was found to be low in all grade levels. Studentsô knowledge level 

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 about the environmental 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 didnôt have strong locus of control. There was a decrease from 6th grade 

through 10th 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 in pro-environmental 

behaviour. Results indicated that environmental affects (ɓ=.51) and behavioural 

intentions (ɓ=.33) were positively associated with environmentally friendly 

behaviours. Moreover, positive relation between internal locus of control and 

behaviour was founded (ɓ=.07) which meant that students who had stronger locus of 

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 behaviour (ɓ=-.08). Researchers suggested a model 

regarding the environmentally responsible behaviours and the predictor variables of 

that model might be necessary for better understanding the determinants of Turkish 

studentsô behaviours. Moreover, like qualitative and longitudinal studies some 

further studies are required to examine more 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 

elementary school studentsô environmental attitudes (ecocentric, anthropocentric, 

apathy), value orientations (egoisim, biospherism, and alturism), and environmental 

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

areas of north-eastern Turkey participated to the study. Environmental attitude 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 apathy. In 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 think themselves (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 useful suggestions which are thought to 

be helpful in contributing to the enhancing of the environmental education in Turkey 

with the educators, teachers, curriculum developers, textbook authors and parents. 

Bearing the importance of having ecocentric attitudes in mind, parents should also 

strive for amending their childrenôs attitudes towards environment and also be aware 

of the consequences of their personal actions regarding their relation with the nature 

as well as the educators, teachers, curriculum developers or 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 that girls reported 

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 to be insignificant with respect to egoistic, biospheric, and altruistic value 

orientations. Therefore, for eliminating the inequality between genders, educators 

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

In summary, it is crucial to comprehend which factors enhance the environmental 

behaviours and which inhibit. Factors promoting the environmental behaviours have 

been handled from different theoretical perspectives in many studies with pre-service 

teachers abroad and in Turkey. The pattern 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. Pre-service science teachers generally have 

inadequate environmental knowledge but they have positive attitudes 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 behaviour. 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 of pre-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, pre-service teachersô optimistic and pessimistic 

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 environmental issues are 

also determining in identifying the profile of Turkish pre-service science teachers. 

2.7 Predictors of Environmentally Friendly Behaviours 

In the light of the studies presented above, the details about the cognitive and 

psychological variables 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 been addressed 

individualsô environmental knowledge levels in the last three decades. Research 

indicated that different knowledge types used in many studies were named as; 

knowledge of environmental action strategies, knowledge of ecology and 

environmental issues, and 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 concrete versus abstract (Barr, 2003), advanced versus 

basic (Peôer et al., 2007). However different the environmental knowledge is named 

and used, the common thread to all this is the existence of a relationship between the 

pro-environmental behaviour and knowledge.  

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 & Head, 2012). The argument 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 skills in using environmental action strategies were one of 

the most powerful predictor of EFB. Similarly, Sia et al. (1985) found out really 

strong ties between the perceived knowledge of environment action strategies and 

environmental behaviours. Marcinkowski (1988) stated in his study that knowledge 

of action strategies are efficient and sufficient alone to explain the 40% of the 

variances in environmental responsible behaviour Likewise, the knowledge of action 

strategies accounted for nearly 34% of the variances in environmental behaviour in 

Sivekôs study (1989). The study of Barr (2003) made the knowledge of action 

strategies more specific by extending questions as 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 problems. On 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 behaviour (Bourbonari et al., 2013; Esa, 2010; Peôer et 

al., 2007). 
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Although it is almost clear that having appropriate environmental knowledge 

enhances environmental action, many studies have revealed that pre-service teachers 

have inadequate environmental knowledge (Boubonari et al., 2013; Karatekin, 2013; 

Peôer et al., 2007; Teksoz et al., 2010; Tuncer et al., 2009). There are a few studies 

that claim otherwise (Esa, 2010; Sadēk & Sarē, 2010). As presented in detail in the 

previous parts, Tuncer et al. (2009) reported that pre-service teachers exhibited 

insufficient level of environmental knowledge. In particular, Peôer et al. (2007) stated 

that student teachers seemed 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 (2010) reported high 

level of environmental knowledge of pre-service biology teachers about energy 

sources and deýnitions of terms on ecology, sources of pollution, the ozone layer, 

biodegradable materials and ecology.  

To conclude, although knowledge is considered as a precursor variable for intended 

behaviour and action (Disinger, 2001), low or moderate level of environmental 

knowledge was observed in studies. Even though it seems that it is truly hard for 

individuals to develop pro-environmental behaviour without having appropriate 

knowledge on the environment, knowledge cannot be said to be the only required 

factor. Because psychological factors should also be paid attention since they create 

the necessary stimulation for turning the knowledge into pro-environmental 

behaviour. 

2.7.2 Psychological Factors  

There are too many non-educational factors which are also sophisticated and thus 

their effects shouldnôt be underestimated. Based on this, the discussion given below 

on the effects of non-educational factors is not regarded as exclusive; yet, has made 

significant contributions to the scope of present 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 objects related 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 

environmental attitude and environmentally friendly behaviour. In this regard, some 

studies defined attitude as a predictor of EFB (Boubonari et al., 2013; Esa, 2010; 

Hines et al., 1986/87; Hsu & Roth, 1999) whereas some studies did not (Hwang et 

al., 2000; Tuncer et al., 2009). In an early study, Hines et al. (1986/87) investigated 

the relationship between environmental attitudes and environmental behaviour with a 

meta-analysis study. They observed a moderate positive relationship between 

environmental attitudes and environmental behaviour. Makki, Abd-El-Khalick, and 

Boujaoude (2003) conducted a study with 660 Lebanon secondary studentsô to 

determine the relationship between environmental attitude and their commitment to 

environmentally friendly behaviours. Results indicated a significant and high 

correlation between environmental attitudes and environmental behaviour (r=.77, 

p<.01). Meinhold and Malkus (2005) examined pro-environmental attitudes and 

environmental behaviours of 848 adolescents. High correlation between attitude and 

behaviours was observed a (r=.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 has been investigated in environmental education 

research for a long time. In 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 ecocentric or biocentric 

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 way, Thompson and Barton (1994) 

classified attitude toward environment as ecocentric (or biospheric), anthropocentric, 

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 vein, Thompson 

and Barton (1994) conducted two studies with 115 individuals in order to measure 

ecocentric-anthropocentric 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 for 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 attitude. Schultz and Zelezny (1999) conducted a study to 

examine the relationship between attitudes (ecocentric, anthropocentric, and apathy) 

and values (openness to change, conservatism, self-transcendence, and self-

enhancement). Participants of the study were 120 undergraduates at universities from 

English and Spanish speaking countries. Participantsô environmental attitudes and 

values were examined by Thompson and Bartonôs (1994) scale and the revised New 

Environmental Paradigm (NEP) scale (Dunlap et al., 2000). Findings of the study 

revealed that self-transcendent values were associated with NEP and ecocentrism 

positively. In addition, the self-enhancement value was negatively related to NEP 

and ecocentrism yet; positively related to anthropocentrism.  

In brief, attitudinal 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 environmental attitudes over the pro-environmental behaviour was also 

confirmed by the related literature.  
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2.7.2.2 Internal Locus of Control 

The psychological construct of locus of control predicts that an individualôs 

behaviour is guided by his or her perception that certain behaviour will lead to an 

expected reinforcement (Rotter 1966). Lever, Pinol and Urlade (2005) explained that, 

from individualôs perspective, locus of control is the motivating force that leads the 

individual to act in a particular manner. Locus of control both consists of internal 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 bring about 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 first attempts 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 non-activist group. The 

results indicated that LOC was significantly associated with environmentally 

activism and personal conservation attitudes. Additionally, it was reported that 

activist people had more internal locus of control than non-activists. After, Hines at 

al. (1986/87) made meta-analysis in fifteen 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 control. In another study, Allen and 

Ferrand (1999) tried to investigate the importance of ñpersonal controlò or locus of 

control in predicting environmentally friendly behaviour. The questionnaire focused 

on four predictors including social desirability, personal control, self-esteem, and 

belonging. Results showed that personal control was a strong predictor of 

environmentally friendly behaviour. In this study, the measure of personal control 

used by the researchers focused on individualsô feelings that they could contribute to 

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

by Smith-Sebasto and DôAcosta in 1995. Researchers developed the Environmental 

Action Internal Control Index (EAICI) in order to measure college studentsô internal 

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 environmentally-responsible behaviour. Smith-Sebasto and DôAcosta 

(1995) developed the Environmental Action Internal Control Index (EAICI). A 

preliminary study showed that EAICI successfully used specific environmental 

actions to predict self- reported environmentally-responsible behaviour in college 

students based on locus of control (Smith-Sebasto & DôAcosta, 1995). The EAICI 

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 Hinesôs model of responsible environmental 

behaviour (REB) and Ajzenôs theory of planned behaviour (TPB) in his study. 180 

university students were randomly selected from dormitories in Taiwan. Model 

testing procedure also revealed the correlation coefficients between variables in the 

models. Moderate and positive correlation was found between self-reported 

environmental behaviour and environmental locus of control (ELOC) (r=.23) and 

between attitude and ELOC (r=.38). Fielding and Head (2011) also investigated the 

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

24 (n=2192) years-olds and (n=1529) 12-17 years old young Australians participated 

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

between LOC and pro-environmental behaviour (r=.31) and between LOC and 

knowledge (r=.15) for 18-24 years old young Australians. Similar results also 

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

investigate elementary school studentsô environmental friendly behaviour and its 

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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To sum up, individualôs locus of control can have an effect on the decisions he/she 

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 refer to positive and negative predictions about the future. 

If future predictions are positive, this perception is called as optimism (Fischer & 

Leitenberg, 1986). As an example, there are lots of social and environmental 

problems in the 21st century and if people tell not to worry about the problems, they 

are regarded as optimistic. On the other hand, if people warn us about these 

problems, they are labelled as pessimistic. Although, the concept ñoptimism and 

pessimismò sounds simple, actually it has complicated effects on human behaviour. 

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 be unwilling 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 investigate the 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 responded that their 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 ñcomparative optimismò. Comparative optimism was as ña belief that one 

is less likely to experience negative events and more likely to experience positive 

events than are other peopleò (Shepperd, Carroll, Grace, & Terry, 2002, p. 65). In 

this respect, many studies concerning crimes, disasters, 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  10 events that 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 perception about 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 environmental 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 occur in their local area or not. Participants were found to display comparative 

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 pro-environmental behaviour. Contrary to these 

findings, Hatfield and Job (2001) suggested that pro-environmental behaviour could 

be prevented by optimism bias. They conducted a study with college students in 

order to investigate if students had optimism bias with respect to 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 supported these findings 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 (temporal) such 

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 local, national or global level. It is concluded from the findings that óif 

we are aware of the global environmental problems then we are pessimistic about 
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global futureô. Results also revealed that optimistic spatial bias inhibited pro-

environmental behaviour because people underestimated or ignored the local 

problems. Similarly, OôBrien (2007) conducted campus-wide survey with 

undergraduate and graduate students from all colleges and departments during 2007 

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

of the respondents were likely to reveal that the environmental quality declined a lot 

in the past ten years. On the other hand, if they were consider about ñlocalò 

environmental problems, most of the participants tended to believe that the 

environmental quality of their local area would remain the same in the future.  

To conclude, people are not hopeful about their future. However, they have 

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 previous chapters 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 procedure 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 sample and population, 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 

pre-service science teachersô profile in Turkey and the variables associated with 

environmentally friendly behaviours. A sample of junior and senior pre-service 

science teachers administered a series of self-reported instruments prepared for the 

specified purposes. In order to provide validity and reliability issues 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 a flow-chart 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 senior pre-service 

science teachers in Turkey, this is a nationwide study. Pre-service science teachers 

generally enrol in some courses related to environmental issues and pedagogical 

content knowledge in their third and fourth years of undergraduate programs. 

Therefore, focusing on junior and senior pre-service science teachers seemed to be 

more appropriate to be defined 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 the provinces whereas statistical regions were 
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identified considering economic, social and geographic properties of the provinces 

(Ozcaglar, 2003).  

Table 3.1 The list of selected provinces in each statistical region 

Statistical 

Regions 
Sub-Region Provinces 

Selected 

Provinces 

Ķstanbul Istanbul sub-region Ķstanbul Ķstanbul 

East 

Marmara 

Bursa sub-region Bursa, Eskiĸehir, Bilecik Bursa 

Kocaeli sub-region Kocaeli, Yalova, Bolu, Sakarya, D¿zce Bolu 

West 

Marmara 

Tekirdaĵ sub-region Tekirdaĵ, Kērklareli, Edirne - 

Balēkesir sub-region Balēkesir, ¢anakkale ¢anakkale 

West 

Anatolia  

Ankara sub-region Ankara Ankara 

Konya sub-region Konya, Karaman Konya 

Central Anatolia 
Kērēkkale sub-region 

Kērēkkale, Nevĸehir, Kērĸehir, Niĵde,  

Aksaray 
Aksaray 

Kayseri sub-region Kayseri, Sivas, Yozgat - 

Aegean 

Ķzmir sub-region Ķzmir Ķzmir 

Aydēn sub-region Denizli, Muĵla, Aydēn Denizli 

Manisa sub-region Manisa, Uĸak, K¿tahya, Afyon - 

Mediterranean 

Adana sub-region Adana, Mersin Adana 

Antalya sub-region Antalya, Isparta, Burdur - 

Hatay sub-region Hatay, Osmaniye, K.Maraĸ - 

West Black Sea 

Zonguldak sub-

region 
Zonguldak, Karab¿k, Bartēn - 

Samsun sub-region Samsun, Amasya, ¢orum, Tokat - 

Kastamonu sub-

region 
Kastamonu, Sinop, ¢ankērē Kastamonu 

East  

Black Sea 
Trabzon sub-region 

Rize, Trabzon, Artvin, Giresun, Ordu,  

G¿m¿ĸhane 
Trabzon 

South East 

Anatolia 

Gaziantep sub-region Gaziantep, Kilis, Adēyaman - 

ķanlēurfa sub-region Diyarbakēr, ķanlēurfa Diyarbakēr 

Mardin sub-region Batman, Mardin, Siirt, ķērnak - 

Central East 

Anatolia 

Malatya sub-region Elazēĵ, Malatya, Tunceli, Bingºl Elazēĵ 

Van sub-region Van, Hakkari, Bitlis, Muĸ - 

North East 

Anatolia 

Erzurum sub-region Erzincan, Erzurum, Bayburt - 

Aĵrē sub-region Kars, Iĵdēr, Ardahan, Aĵrē Kars 

2003 Socio-Economic 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 sub-regions (see Table 3.1). Since most of 

these statistical regions include more 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 provinces and 18 universities. The sample of this study 

was totally 1497 junior and senior pre-service science teachers (76.79% were female, 

and 23.21% were male) in 2012-2013 academic year; The Central Anatolia Region 

had the highest contribution with 390 (25.9%) participants while Southeast Anatolia 

Region had the lowest contribution to the sample with 51 (3.39%) participants. 

Number of participants with respect to gender, province, and region were presented 

in Table 3.2. The mean age of the students was 21.47 years (SD=1.92).  

Table 3.2 Region and province statistics across gender  

Sub-Region Provinces 
Gender (N) TOTAL (N) 

M*  F**  N***  Province Region 

Istanbul sub-region Ķstanbul 20 55 - 75 

263 
Bursa sub-region Bursa 11 43 - 54 

Kocaeli sub-region Bolu 17 64 - 81 

Balēkesir sub-region ¢anakkale 19 34 - 53 

Ankara sub-region Ankara 51 233 1 285 

390 Konya sub-region Konya 11 49 - 60 

Kērēkkale sub-region Aksaray 14 31 - 45 

Ķzmir sub-region Ķzmir 21 99 - 120 
227 

Aydēn sub-region Denizli 21 86 - 107 

Adana sub-region Adana 32 100 3 135 135 

Trabzon sub-region Trabzon 38 141 1 180 
285 

Kastamonu sub-region Kastamonu 26 79 - 105 

ķanlēurfa sub-region Diyarbakēr 15 36 - 51 51 

Malatya sub-region Elazēĵ 18 60 - 78 
146 

Aĵrē sub-region Kars 31 35 2 68 

TOTAL   345 1145 7 1497 

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

in Table 3.3. There were 944 (66.3%) junior and 516 (31.4%) senior students in the 

sample. With regard to hometown, 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 one, 308 (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 3.3 Profile of pre-service science teachers 

Demographic Variables 
Frequency Percentage 

F* M**  N***  F M 

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 - 11.4 21.5 

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 19.4 25.7 

3 92 25 1 8.1 7.3 

More 22 15 - 1.9 4.4 

Missing 9 4 1 0.8 1.2 

Membership of an environmental 

organization 
     

Yes 152 38 - 13.3 11.1 

No 991 305 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 environmentally friendly behaviour and its associated 

variables. Exogenous variable is a synonymous with independent variable and 

endogenous variable is synonymous with dependent variable. Exogenous variables 

cause fluctuations on the values of endogenous variables in the model. However, 

changings in 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 multiple choice questions. There 

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 type scales 

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 about pre-service teachersô gender, university, area of hometown, status 

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 Environmental Action (BIEA). The third part of the 

instrument aims to reveal pre-service teachersô ecocentric and anthropocentric 

attitudes with Environmental Attitude Scale (EAS). The fourth part includes 

Environmental Future Scale (EFS) in order to measure pre-service teachersô spatial 

optimism and temporal pessimism level, fifth part of the instrument consists of the 

Turkish versions of the Environmental Action Internal Control Index (EAICI). The 

last part contains the Knowledge of Environmental Issues Scale (KEIS).  
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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 about pre-service 

teachersô background in order to describe characteristics of our sample more deeply. 

Gender, name of the university, area of hometown, status of membership of 

environmental organization, and number of lessons taken related to environment 

were obtained by using this questionnaire.  

Behaviour Inventory of Environmental Action: A One-Year History 

Behaviour Inventory of Environmental Action (BIEA) scale was used to measure 

five categories of environmental behaviours, namely; ecomanagement, consumer, 

persuasion, and political and legal actions (Marchinkowski, 1988). 

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 results, 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 on consumer, persuasion, political and legal 

actions, and seven items on ecomanagement sub-dimension in the current study. It 

was a self-report scale that requires to rate pre-service teachersô general actions in a 

five point scale ranging from óalwaysô to óneverô (i.e., 1=never, 2=rarely, 

3=sometimes, 4=often, 5=always).  

Environmental Attitude Scale (EAS) 

In order to measure attitudinal motives of pre-service science teachers, 21 likert type 

items with a 5 point response scale (óstrongly agreeô to óstrongly disagreeô) was used 
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(Thompson & Barton, 1994). Scale assessed participantsô attitudinal views regarding 

to environment. These attitudinal motives named as ecocentric and anthropocentric 

attitude. Ecocentric attitudes were measured with twelve items reflecting the 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 emphasize a 

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 used in order to measure respondentsô spatial optimism and temporal 

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, radiation and 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, ozone 

layer depletion, and energy) considering The Environmental Inspection Report of 

Turkey in 2011. Finally, pre-service science teachersô spatial optimism and temporal 

pessimism levels were determined with fifteen environmental issues in local and 

global perspective. Participantsô spatial optimism levels were rated based on three 

spatial levels (my area, my county, and world) with ýve-point scales ranging from 1 

(very bad), 3 (acceptable) to 5 (very good). Temporal levels rated by two levels (now 

and future) with ýve-point scales ranging from much worse to much better (e.g., 

1=much worse, 2=worse, 3=no different, 4=better, 5=much better). To obtain pre-

service science teachersô spatial optimism scores, participantsô local scores 

subtracted from global scores for both temporal levels. Therefore, two spatial 

optimism scores were gathered in terms of current and future conditions. In a similar 

way, teachersô temporal pessimism scores, was calculated by subtracting expected 
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future scores and today scores for local and 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 (Smith-Sebasto, 1992) with 11 Likert-type items (óstrongly 

agreeô to óstrongly disagreeô) was implemented in the present study. EAICI scale was 

designed to measure participantsô perception in order to reveal if participants feel the 

power of his/her actions have effect on solving environmental problems or not.  

Knowledge of Environmental Issues Scale (KEIS) 

The scale was prepared to assess pre-service science teachersô knowledge about local 

and global environmental issue based on earlier research (Leeming, Dwyer, & 

Bracken, 1995; Dunlap, Van Liere, Merting, & Jones, 2000; OôBrien, 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 were identified as 

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 which were 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 choice 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 response alternatives are functioning well for each item. Cronbach alpha 

value reported as 0.56 which is acceptable (Leeming, et al., 1995). 
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3.5. Validity and Reliability Issues of the Instruments 

In order to provide reliability and validity of the instruments, construct, 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. Instructors were 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 the instruments 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 Behaviour 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. Explanatory factor 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 indices were used 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 sub-dimensions 

(ecomanagement, consumer, persuasion, political, and legal) in the pilot study. So, 

confirmatory factor analysis (CFA) was decided to repeat to understand if the main 

study supports two factor structures or not. However, in cases where the models do 

not fit, model is needed to be diagnosed 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 exceeding |3| from the data can be a way to diagnose misfit (Byrne, 2010). 

Out of 1497 possible standardized residuals, 245 of them were greater than |3|. In 

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

In the second step, the data were submitted to EFA using SPSS 21 in order to 

determine if there were plausible models that could explain the relationships among 

the items. Although results revealed a four-factor model regarding to eigenvalues 

(and percentage of variance explained); 8.98 (29.93%), 3.17 (10.58%), 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 two-factor.  

Two-factors were 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 not explain 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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Figure 3.2 Scree plot of exploratory factor analysis  

Although the original scale includes five subscales, two-factor solution indicated that 

items belonged two subscales instead of five (see Table 3.4). In the two-factor 

model, ecomanagement and consumer subscales loaded to the same factor. Two 

items also loaded to this factor from persuasion subscale. These two items reflected 

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 pesticides and 

persuasion of these actions. 
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Table 3.4 Explanatory factor analysis pattern (and structure) for two-factor model 

            Items 

Components 

Light 

Green 

Actions 

Dark 

Green 

Actions 

E
c
o

m
a

n
a

g
m

e
n

t
 

Used an alternative form of transportation (e.g., mass transit, bicycle, 

carpooling) .39 (.32)  

Taken steps to reduce water use .57 (.56)  

Recycled materials such as paper, glass, plastic, metals, or organic refuse .51 (.53)  

Taken steps to improve wildlife habitat or food supplies (e.g., plant trees 

or flowers; built bird houses or feeders) .58 (.64)  

Picked up litter or trash .48 (.53)  

Taken steps to reduce energy used for heating, cooling, and/or lighting .53 (.57)  

Participated to environmentally friendly campaigns (battery collection 

campaign etc.) .53 (.53)  

C
o

n
s
u

m
e

r 

Paid membership fees to or donated money to conservation /environmental 

groups (local, state, national, international) 
.45 (.51)  

I avoided purchasing products directly associated with damage to wildlife 

or their habitats (e.g., products tested on animals, fur products, non-

dolphin safe tuna) 

.63 (.58)  

Avoided buying products with non-recyclable, non-biodegradable , or 

excessive packing 
.66 (.66)  

Stopped buying products which cause pollution (e.g., aerosols, styrofoam, 

toxic chemicals or pesticides) 
.45 (.48)  

Purchased products made, in whole or in part, from recycled materials 

(e.g., some paper and plastic products) 
.54 (.60)  

Purchased products packaged in refillable, returnable or recyclable 

containers (e.g., aluminium cans, deposit bottles) 

.65 (.62) 
 

P
e

rs
u

a
s
io

n 

Encouraged an individual or group involved in some kind of destructive  

environmental behaviour to stop (e.g., to stop littering, buying aerosols, 

using harmful pesticides)  

.60 (.63)  

Encouraged others to help the environment (e.g., to recycle, buy recyclable 

or recycled products, conserve water or energy)  
.76 (.76)  

Encouraged one or more individuals to support ñproò environmental 

positions or candidates 
 .55 (.61) 

Prepared or passed out literature supporting the solutions of environmental 

problems/issues. 
 .57 (.63) 

Signed or distributed a petition asking a person/ group/ company/ 

institution to take an action to improve the environment. 
 .74 (.71) 
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 Table 3. 4 (continued)   

  Components 
 

Items 

Light 

Green 

Actions 

Dark 

Green 

Actions 

P
o

lit
ic

a
l 

Prepare or publicly display ñproò environmental messages (e.g., posters, 

buttons, t-shirts, bumper stickers) 
 .74 (.72) 

Passed out materials or gathered signatures in support of ñproò 

environment policies or legislation (e.g., flyers, petitions) 
 .81 (.77) 

Supported or voted for a ñproò environmental laws, regulations, or 

programs 
 .45 (.52) 

Participated in political meetings or hearings concerning environmental 

policies or plans (e.g., city council meetings, public hearings) 
 .74 (.75) 

Ran for or served in any position with the intent of supporting the 

environment (e.g., students council, youth organizations) 
 .75 (.75) 

Supported or voted for a ñproò environment candidate  .51 (.53) 

L
e

ga
l 

Provided information for testimony at a legal hearing on an environmental 

issue 
 .44 (.53) 

Reported the illegal collection of live plants or animals to authorities  (e.g., 

in parks, preserves, or sanctuaries) 
 .54 (.60) 

Persuading others not to break environmental laws or informing others 

they are breaking such laws. 
 .31 (.32) 

Reported violations of fishing, trapping, or hunting laws to authorities.  .70 (.68) 

Reported pollution violations to authorities(e.g., littering, dumping)  .67 (.71) 

Helped authorities patrol areas for the purpose of enforcing environmental 

laws 
 .67 (.72) 

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

saving energy or water as the ñlight green actionsò. Therefore, first factor of BIEA 

scale was determined to be defined as ñlight green actionsò in the current study. On 

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

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 

ñproò environmental positions, prepared or passed out literature, signed or distributed 

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

called as ñdark green actionsò (Kagawa, 2007). Finally, light green actions consisted 

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

enforcing existing laws with 15 items. 

EFA result indicated that two-factor model reflects Turkish people understanding of 

environmental actions better instead of five factor structure. In other words, our 

environmental actions are still primitive with only two 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 to validate the 

factor structure of the data, observed and predetermined model which were 

representing the factors was observed. 

Table 3.5 Goodness-of-fit indices of the model for BIEA 

Fit Index Calculated Values Expected Values 

ɢ2   2012.187 small 

df  374 - 

ɢ2  /df  5.38 2 <  < 5 

CFI .90 > .90 

RMSEA .054 < .80 

90% CI for 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 supported the two-factor structure of BIEA. AMOS 21 output 

revealed that standardized estimates of parameters in the model and all t-values were 

significant at p<0.05 indicating that each item (observed variable) significantly 

related with its related factors (latent variable). Moreover, model fit indices also 

indicated a good model (see Table 3.5). Chi-square value was 2012.187 with 374 

degrees of freedom (p=<0.001) indicating significant value. Although insignificant 

chi square value is expected for a good fit, chi-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 chi-square (NC), the value of ɢ2/df was founded as 5.38 which 
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is almost between expected values (Byrne, 2010). 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 (RMSEA) was 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 indicated a good fit 

for two-structure model of BIEA scale.  

Table 3.6 Latent variables, observed variables, ɓ, ɚx, R
2, and ŭ of BIEA  

Latent 

Variable 

Observed 

Variable 
ɓ ɚx ŭ R2 

L
ig

h
t 

G
re

e
n

 A
c
ti
o

n
s 

EFB1 .24 0.40 .94 .06 

EFB2 .39 0.64 .85 .15 

EFB5 .51 0.84 .74 .26 

EFB9 .49 0.91 .76 .24 

EFB11 .50 0.96 .75 .25 

EFB13 .63 1.13 .61 .39 

EFB17 .61 1.03 .62 .38 

EFB18 .53 0.86 .72 .28 

EFB19 .59 1.04 .65 .35 

EFB21 .47 0.82 .78 .22 

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 

D
a

rk
 G

re
e

n
 A

c
ti
o

n
s 

EFB3 .53 1.00 .72 .28 

EFB4 .61 1.21 .73 .37 

EFB6 .47 0.86 .78 .22 

EFB7 .59 1.22 .65 .35 

EFB8 .60 0.83 .64 .36 

EFB10 .57 1.10 .66 .33 

EFB12 .64 1.11 .59 .41 

EFB14 .66 1.11 .56 .44 

EFB15 .72 1.18 .48 .52 

EFB16 .42 0.90 .82 .18 

EFB20 .71 1.29 .49 .51 

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 



 

86 

 

Furthermore, standardized (ɓ) and unstandardized (ɚx) estimates, the ratio of 

explained variance to total variance (R2), and the measurement error (ŭ) gave also 

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

Unstandardized values (ɚx) predicts the item covariance matrix and useful for 

comparing solutions of different groups. On the other hand, standardized values (ɓ) 

predicts the item correlation matrix and useful for compare items within group. As an 

example, Item-24 almost had three times influence (ɓ=.72) on light green actions as 

did Item-1 (ɓ=.24). Moreover, R squared indicated the changes on latent variables 

(factors) resulted from observed variables (items). Considering R2, 51% of the 

changes in light green actions resulted from Item-24 (R2=.51). Accordingly, 

measurement error of Item-24 was founded as .49 (1-.51). Mentioned statistics give 

chance to compare items with in their factor structure.  

Finally, evaluation of the model according to the goodness-of-fit indices and estimate 

solutions showed that there is a good fit between model and the data. It was 

confirmed that BIEA can be used to assess the pre-service science teachersô 

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 the one-factor structure of EAICI and 

two factor structure of EAS.  

The CFA results supported one-factor structure of EAICI and two-factor structure of 

EAS with significant standardized estimates of parameters. In other words, all t-

values of observed variables (items) were significant at p=.05 level. Model fit indices 

also indicated goodness-of-fit indices (see Table 3.7).  
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Table 3.7 Goodness-of-fit indices of the model for EAICI and EAS 

Fit Index 
Calculated Value Expected 

Values EAICI EAS 

ɢ2  154.720 621.137 small 

df 39 140 - 

ɢ2  /df 3.97 4.44 2 <  < 5 

CFI .98 .94 > .90 

RMSEA .044 .048 < .80 

90% CI for RMSEA .037 - .052 .044 - .052 narrow 

SRMR .02 .05 < .10 
Note. CFI=Comparative Fit Index, RMSEA=Root Mean Square Error of Approximation, 

SRMR=Standardized Root Mean Square Residual. 

Standardized (ɓ) and unstandardized (ɚx) estimates, squared R (R2), and the 

measurement error (ŭ) of items of EAICI and EAS were presented in Table 3.8 and 

for Table 3.9 respectively.  

Table 3.8 Latent variables, observed variables, ɓ, ɚx, R
2, and ŭ of EAICI  

Latent 

Variable 

Observed 

Variables 
ɓ ɚx ŭ R2 

In
te

rn
a
l 
L

o
c
u

s
 o

f 
C

o
n
tr

o
l

 LOC1 .69 1.00 .52 .48 

LOC2 .36 .59 .87 .13 

LOC3  .73 1.00 .47 .53 

LOC4 .79 1.07 .38 .62 

LOC5 .70 1.05 .52 .48 

LOC6 .82 1.10 .33 .67 

LOC 7 .76 1.07 .42 .58 

LOC8 .62 1.07 .61 .39 

LOC9 .57 .91 .68 .32 

LOC10 .56 1.00 .57 .43 

LOC11 .58 .96 .67 .33 

In this case, Table 3.8 indicated that Item-3 almost had two times influence (ɓ=.73) 

on internal locus of control as did Item-2 (ɓ=.36). Considering R2, 67% of the 

changes in internal locus of control resulted from Item-6 (R2=.67)  

Accordingly, measurement error of Item-6 was founded as .33. Same relations 

among ɓ, ɚx, R
2, and ŭ are necessary for items of EAS (see Table 3.9). 
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Table 3.9 Latent variables, observed variables, ɓ, ɚx, R
2, and ŭ of EAS 

Latent 

Variable 

Observed 

Variables 
ɓ ɚx ŭ R2 

E
c
o

c
e

n
tr

is
m 

Att1 .57 1.00 .67 .33 

Att3 .23 0.58 .95 .05 

Att4 .65 1.23 .57 .43 

Att7 .65 1.10 .58 .42 

Att9 .67 1.24 .55 .45 

Att11 .73 1.37 .46 .54 

Att13 .75 1.43 .44 .56 

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 

A
n

th
ro

p
o

c
e

n
tr

is
m 

Att2 .15 1.00 .98 .02 

Att5 .43 1.00 .82 .18 

Att6 .45 1.02 .80 .20 

Att8 .60 1.57 .64 .36 

Att10 .61 1.51 .63 .37 

Att12 .71 1.84 .50 .50 

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 the data. It was confirmed that EAICI can be 

used to assess the pre-service science teachersô internal locus of control and EAS can 

be used to determine participantsô environmental attitudes.  

3.5.3. Convergent Validity of the Instruments 

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

validity issue were considered due to understand if these factors correspond with 

each another or not. Convergent validity was provided through item loadings (ɓ), 

item total correlations (r), Cronbachôs alpha reliability coefficient (Ŭ), composite 

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

Reliability coefficients for subdimensions and for the overall scale were calculated 

separately by this formula: 
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(CR= composite reliability, il= i. unstandardized item weight and id= i. error term of item)  

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

below: 

 

(AVE= average variance explained, il= 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 

Scale Factors 

Item 

 

Item Corr .  

Ŭ CR AVE 
Lowest Highest  

BIEA 

Light Green 

Actions 
16 .23 .69  .84 .80 .39 

Dark Green 

Actions 
15 .45 .72  .90 .89 .30 

Total      .91   

EAS 
Ecocentric 12 .23 .72  .84 .86 .34 

Anthropocentric 7 .34 .73  .75 .66 .31 

Total      .81   

EAICI 
Internal Locus of 

Control 
11 .34 .83  .89 .89 .46 

Item total correlations (r), Cronbachôs alpha reliability coefficient (Ŭ), composite 

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

the equations below and presented in Table 3.10. 

Considering convergent validity statistics, all item standardized weights (ɓ) observed 

around .50 (see Table 3.6, Table 3.8, and Table 3.9). Item-total correlation values 

were founded neither negative nor too low indicating that item associated with the 

rest of the scale as the other items did. For reliability of the scales, Cronbachôs alpha 
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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 values were 

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 and EAICI 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 provide discriminant validity of the scales, square of coefficient (ASV) of all 

dimensions are need to be computed and compared with the explained mean 

variances (ɆAVE) of these dimensions. ASV was calculated by the square of the 

correlation value between the factors. Considering BIEA, correlation between light 

and dark green actions was .64. So, ASV value for was founded as .41 (.642) for 

BIEA scale. Similarly, correlation between ecocentric and anthropocentric attitude 

was .36 and ASV was found as .13 (.362) for EAS. Factors of BIEA and EAS 

indicated that their ɆAVE were higher than ASV which is an expected result for 

discriminant validity. Table 3.11 also indicated confidence intervals (CI), t-values 

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

between .60 and .68 (CI=.64 Ñ 1.96*.02) for BIEA scale and between .34 and .38 

(CI= .36 Ñ 1.96*.01) for EAS. These intervals did not cover ñ1ò. Therefore, this is 

evidence for the scales did not have one-factor structure. 

Table 3.11 Discriminant validity statistics 

Scales Factors ASV ɆAVE t-value 
p 

value 
CI  

BIEA 
Light Green Actions 

Dark Green Actions 
.41 .69 11.28 .000 .60 - .68 

EAS Ecocentric Attitude 

Anthropocentric Attitude 
.13 .65 7.94 .000 .34 - .38 
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Ultimately, discriminant validity statistics of BIEA revealed that light and dark green 

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 factor behaves as it should within the scale, nomological 

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= 35.5, p<.0 was found for 

BIEA and a value of t= 36, p<.01 for EAS. This indicated that the 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 path 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 packages SPSS 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. 

 



 

92 

 

Missing Data Analysis 

Missing data analysis was utilized before starting analysing the data. Firstly, all items 

of instruments were controlled in order to find out the percentage of the missing data. 

There were missing data in the sample however they were less than 5% of the 

answers. Moreover, they did not have any patterns between items. In this sense, 

missing values replaced by values estimated by the regression method 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 perform for these 

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 univariate normality 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 study, univariate normality 

of the data was ensured by skewness and kurtosis values. George and Mallery (2003) 

claimed that values between -1 and +1 for skewness and kurtosis values may be 

accepted excellent; values between -2 and +2 are also acceptable. Kline (2005) also 

identified values for skewness and kurtosis values by using wide-ranges. 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 exogenous variables 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). Outliers on exogenous 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 influential on the data set when Cookôs distances greater 

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 be assessed. The 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 outlier (Burdenski, 2000).  

Descriptive Statistics 

Then, mean, minimum and maximum values, standard deviation were used for 

explaining the profiles of the pre-service science teachersô demographic variables, 

environmental friendly behaviour and its associated variables via SPSS 21. 

Path Analysis 

In order to conducted path analysis, AMOS 21 statistical package was used. This 

program revealed an output including indices of the tested model. These indices are; 

Chi square (x2), degrees of freedom (df), probability level (p-value), minimum 

discrepancy/ degrees of freedom (CMIN/df), Comparative Fit Index (CFI), 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 acceptable values considering the criteria based on 

the literature. x2 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 indices indicate a good fit. Therefore, 

it can be said that even if it is suggested to find non-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 cut-offs ranging 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 permissible (Hair et 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 involved 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, ñRecommendations for Implementations of Environmental 

Friendly Behaviour Scaleò was prepared and sent to all data collectors. In this way, 

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 threat, junior and senior pre-service science 

teachers selected from public universities.  

Mortality may be another threat for a survey research. In this study, pre-service 

teachers were expected to complete all scales; in other 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 not seen 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 to provide 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 department. Secondly, some science education departments of the 

universities did not have, junior and senior pre-service science teachers. Finding 

volunteer and eager data collectors from selected universities was the last criterion of 

the convenient sampling. As, this study was only conducted with junior and senior 

pre-service science teachers, 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 analysis, the 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 deviations, and 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 path analysis and 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 descriptive and 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 the 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 investigated 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 values less than 10% on a single variable, in a large sample may be 
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ignorable if these missing were random (Hair, et al., 2010). And missing data 

patterns were found to be random. Accordingly, missing values were replaced by 

values estimated by the regression method and data analysis was continued. 

Table 4.1 Missing data statistics of each variable in the model 

Variables 
# of 

items 

Sample Size 

N Missing % 

Demographic Information   

Region 1 1497 - - 

University 1 1497 - - 

Hometown 1 1477 7 .47 

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 analyses 

Outlier Analysis 

Outlier analysis was conducted to detect influential data points for endogenous 

variable (knowledge) and the exogenous variables (spatial optimism, temporal 

pessimism, ecocentric attitude, anthropocentric attitude, locus of control and 

environmentally friendly behaviour) separately. Thus, standardized residuals, centred 

leverage value and cookôs distance were computed. For exogenous variables, outliers 

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 

the exogenous 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) formula was calculated as 

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

examined. 

 

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 endogenous variable. 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 

Cookôs Distance .00 .01 .001 .001 

To check if these outliers on the endogenous and exogenous variables were 

influential or not, Cookôs distances were calculated. Cookôs distances values greater 

than 1 generally were considered as the presence 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 Cookôs distances between 0.00 and 0.01. Since the 

Cookôs distances were less than 1, it could be concluded that the outliers on the 

endogenous and exogenous variables were not influential. Therefore, there was no 

need to remove these cases from the data. 
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Normality 

To provide the normality of the data both univariate and multivariate normality is 

necessary. If 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 indicated 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 based on covariance 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 of each 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 variable 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 the critical range for all models indicating data is multivariate normal. 

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 normality 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 presented for each 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 of pre-service science teachers 

regarding environmentally friendly behaviours, 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 scores, standard deviations, minimum and maximum values of 

variables in the model 

 Mean SD Min Max 

Environmentally Friendly Behaviour     

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 Attitude     

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 Issues  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 Pre-Service Science 

Teachers 

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

friendly behaviour profile of pre-service science teachers. Specifically, participants 

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

year. The average mean score of 2.57 (SD=.56), placed our participants very near 

ñsometimesò for our measure of the environmentally friendly behaviours (see Table 

4.5). To put it differently, Turkish pre-service science teachers sometimes engaged in 

environmentally friendly behaviours.  

Although the original instrument addressed five 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 and standard deviations of environmentally friendly behaviour 

dimensions with respect to gender, hometown and geographical regions were 

depicted in Table 4.6 and Figure 4.1- 4.3, respectively.  
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Table 4.6 Mean scores and standard deviations of light and dark green actions 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, pre-service science teachers had higher scores on light 

green action items (M=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 on physical action, monetary support or financial pressure more than 

political and legal actions. In other words, while sometimes engaging light green 

actions, pre-service science teachers rarely engaged in dark green actions. Table 4.6 

also indicated that light green actions were engaged mostly by female pre-service 

science teachers who were used to live in rural areas (M=3.19, SD=.66). On the other 

hand, male pre-service science teachers from cities had the lowest score (M=2.99, 

SD=.72) regarding light green actions. Considering dark green actions, male 

participants from cities got the highest mean score (M=2.09, SD=.75) whereas female 

participants from rural areas (M=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 

participantsô mean scores differentiated regarding dimensions of EFB. Female pre-

service teachers gained higher score on light green action dimension. Female pre-

service science teachers gained a mean score as 3.15 (SD=.67) while malesô mean 

score was 3.02 (SD=.71) regarding light green actions. On the other hand, males 

(M=2.00, SD=.77) had slightly higher score from dark green actions than female 
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participants had (M=1.87, SD=.64). In brief, females were more likely to perform 

light green action and less likely to perform 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 eco-management and consumer actions 

whereas males seemed more likely to engage with political and legal action types 

(see Figure 4.1). 

 

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

Regarding the hometown of the participants, it was observed that environmentally 

friendly behaviour scores were too close to each other. Pre-service science teachers 

from districts produced a mean score of 2.45 (SD=.59) which was slightly higher 

than the mean scores of participants from rural areas 2.44 (SD=.60), and cities 2.43 

(SD=.60). Mean scores of pre-service 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 actions (M=3.14, SD=.65) than those 

lived in districts (M=3.12, SD=.68) and cities (M=3.11, SD=.69). On the other hand, 

participants from cities (M=1.92, SD=.68) tended to exhibit more dark green actions 
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compared to participants raised in districts (M=1.89, SD=.67) and rural areas 

(M=1.89, SD=.69). In fact, it can be said that pre-service science teachers living in 

rural areas were more likely to display behaviours related to physical action, 

monetary support or financial pressure than pre-service 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).  

 

Figure 4.2 Mean scores of light and dark green actions across hometown 

Pre-service science teachersô environmentally friendly behaviours were likely to 

change as a function of geographical regions of Turkey. Acknowledging that there 

was not extreme difference between mean scores, it was observed that participants 

from Region of Central Anatolia (M=2.62, SD=.64) produced the highest mean score 

which was above the average of all regionsô EFB score (M=2.57). Region of Central 

Anatolia was followed by pre-service science teachers from Aegean with a mean of 

2.52 (SD=.61). Furthermore, pre-service science teachers from Region of Black Sea 

(M=2.41, SD=.56), Mediterranean (M=2.37, SD=.54), Marmara (M=2.36, SD=.57), 

and Eastern Anatolia (M=2.36, SD=.60) produced moderate mean scores. The 

Lowest environmentally friendly behaviour mean scores were gained by participants 

from Region of Southeast Anatolia (M=2.30, SD=.64).  
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Considering the dimensions of EFB, Figure 4.3 indicated the pre-service science 

teachersô light and dark green action scores separately. Considering light green 

actins, participants studying in Region of Central Anatolia (M=3.22, SD=.70) 

achieved the highest score. Participants from Region of Aegean followed Central 

Anatolia with a mean of 3.21 (SD=.67) on light green action. After Central Anatolia 

and Aegean, pre-service science teachers from Region of Marmara produced mean 

score as 3.19 (SD=.65), followed by Black Sea (M=3.05, SD=.62). Mean scores were 

similar in the participants from Region of Mediterranean (M=3.00, SD=.64) and 

Eastern Anatolia (M=2.97, SD=.60). The lowest mean score for light green action 

was produced by pre-service science teachers from Region of Southeast Anatolia 

with a mean score of 2.83 (SD=.71).  

 

Figure 4.3 Mean scores of light and dark green actions across regions  

Regarding dark green actions, pre-service science teachers from Region of Central 

Anatolia (M=2.00, SD=.74) and Aegean (M=1.96, SD=.70) had the highest scores. 

Pre-service science teachers educated in Region of Mediterranean, Eastern Anatolia, 

and Southeast Anatolia got the same score with a mean of 1.87. Moreover, Region of 
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Marmara (M=1.81, SD=.64) and Black Sea (M=1.82, SD=.65) got the lowest mean 

scores.  

The descriptive analysisô results revealed that pre-service science teachers sometimes 

engage in environmentally friendly 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 for both light and dark green actions. Pre-service 

science teachers participating to the study from these regions engaged in behaviours 

including both light green actions such as; physical action, monetary support or 

financial pressure and dark green actions namely; 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 environmental organization. This 

pattern was not applicable for the pre-service 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 actions. It might be 

inferred that pre-service 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 

and Aegean 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 

Items 

 

Percentage 

Item 

M 

Item 

SD 

N
e

v
e

r 

R
a

re
ly

 

S
o

m
e

ti
m

e
s 

F
re

q
u

e
n

tl
y 

A
lw

a
y
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Used an alternative form of transportation (e.g., mass transit,  

bicycle, carpooling) 
5 9 13 39 34 3.88 1.12 

Taken steps to reduce water use 6 17 29 34 14 3.32 1.10 

Recycled materials such as paper, glass, plastic, metals, or 

organic refuse 
13 19 28 26 14 3.08 1.24 

Taken steps to improve wildlife habitat or food supplies 

(e.g., plant trees or flowers; built bird houses or feeders) 
10 25 28 23 14 3.07 1.20 

Picked up litter or trash 8 24 34 25 9 3.03 1.08 

Taken steps to reduce energy used for heating, cooling, 

and/or lighting 
20 26 25 20 9 2.72 1.23 

Participated to environmentally friendly campaigns (battery 

collection campaign etc.) 
16 20 24 20 20 3.09 1.35 

Paid membership fees to or donated money to 

conservation/environmental groups (local, state, national, 

international) 

52 25 14 5 4 1.84 1.08 

I avoided purchasing products directly associated with 

damage to wildlife or their habitats (e.g., products tested on 

animals, fur products, non-dolphin safe tuna) 

12 16 20 30 26 3.51 1.25 

Avoided buying products with non-recyclable, non-

biodegradable , or excessive packing 
10 24 33 23 10 3.00 1.12 

Stopped buying products which cause pollution (e.g., 

aerosols, styrofoam, toxic chemicals or pesticides) 
15 32 27 18 8 2.71 1.16 

Purchased products made, in whole or in part, from recycled 

materials (e.g., some paper and plastic products) 
12 31 33 18 6 2.75 1.07 

Purchased products packaged in refillable, returnable or 

recyclable containers (e.g., aluminium cans, deposit bottles) 
10 19 29 26 16 3.20 1.21 

Encouraged others to help the environment (e.g., to recycle, 

buy recyclable or recycled products, conserve water or 

energy) 

7 21 31 27 14 3.22 1.12 

Encouraged an individual or group involved in some kind of 

destructive  environmental behaviour to stop (e.g., to stop 

littering, buying aerosols, pesticides) 

8 23 31 24 14 3.11 1.62 

Avoided buying products with non-recyclable, non-

biodegradable , or excessive packing 
10 24 33 23 10 3.00 1.12 
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Percentages of item responses to the Involvement in Environmental Protection Scale 

also reflected that participants seemed to engage in light green actions (see Table 

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

which measured eco-management actions referring physical actions in which  people 

could work directly with the natural world, consumer actions referring monetary 

support or financial pressure, and persuasion of these actions. Participantsô responses 

to the light green action items revealed that pre-service science teachers sometimes 

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

recycling materials such as paper, glass, plastic, metals, or organic refuse and taking 

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

On the other hand, more than half (52%) of the participants claimed that they never 

paid membership fees to or donated money to conservation/environmental groups. 34 

percent of pre service science teachers were reported that they always used an 

alternative form of transportation; 26% of them stated that they avoided purchasing 

products directly associated with damaging to wildlife or their habitats; and 20% of 

them stated their participation to environmentally friendly campaigns. it could  be 

concluded from these results that the pre-service 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 which measured political actions referring political 

means to help prevent or resolve environmental issues, legal actions referring support 

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

environmental issues, and persuasion of these actions. The mean score of Dark Green 

Actions was 1.90 with the standard deviation of .67 indicating pre-service science 

teachers rarely engaged in actions addressing mainly political and legal actions in 

Turkey. Most of the pre-service science teachers reported that they never engaged in 

dark green actions, ñwriting letters to elected officials encouraging them to support 

environmental protectionò (82%); passing out materials or gathering signatures in  
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Table 4.8 Frequency distributions of participant responses to dark green action 

statements and corresponding item means and standard deviations 

Items 

 

Percentage 

Item 

M 

Item 

SD 
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e
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A
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Provided information for testimony at a legal hearing on 

an environmental issue 
33 32 33 9 3 2.16 1.07 

Reported the illegal collection of live plants or animals to 

authorities  (e.g., in parks, preserves, or sanctuaries) 
12 32 32 17 7 2.09 1.17 

Persuading others not to break environmental laws or 

informing others they are breaking such laws. 
42 25 19 10 4 2.75 1.09 

Reported violations of fishing, trapping, or hunting laws to 

authorities. 
68 16 9 5 2 1.57 .97 

Reported pollution violations to authorities(e.g., littering, 

dumping) 
53 25 14 6 2 1.77 1.00 

Helped authorities patrol areas for the purpose of enforcing 

environmental laws 
44 29 39 17 2 1.94 1.04 

Wrote letters to elected officials encouraging them to 

support environmental protection (e.g., legislation, funds 

for enforcement) 

82 8 6 3 1 1.32 .78 

Passed out materials or gathered signatures in support of 

ñproò environment policies or legislation(e.g., flyers, 

petitions) 

71 15 9 4 1 1.51 .93 

Supported or voted for a ñproò environmental laws, 

regulations, or programs 
17 27 27 19 10 2.80 1.22 

Participated in political meetings or hearings concerning 

environmental policies or plans (e.g., city council 

meetings, public hearings) 

58 22 12 6 2 1.72 1.03 

Ran for or served in any position with the intent of 

supporting the environment (e.g., students council, youth 

organizations) 

65 16 11 6 2 1.66 1.06 

Supported or voted for a ñproò environment candidate 47 20 16 12 5 2.08 1.24 

Encouraged one or more individuals to support ñproò 

environmental positions or candidates 
41 26 19 11 3 2.08 1.13 

Prepared or passed out literature supporting the solutions 

of environmental problems/issues. 
56 23 10 6 5 1.98 1.03 

Signed or distributed a petition asking a person/ group/ 

company/ institution to take an action to improve the 

environment. 

69 16 9 5 1 1.55 .95 

Prepare or publicly display ñproò environmental messages 

(e.g., posters, buttons, t-shirts, bumper stickers) 
68 16 9 5 2 1.58 .98 
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support of pro environmental policies or legislation (71%) or signing or distributing a 

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

environment (69%). Relatively, few claimed they either always supported or voted 

for a ñproò environmental laws, regulations- or programs (10%) or reported the 

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 compared to dark green actions, pre-

service science teachers tended to exhibit light green actions regardless of their 

gender, hometown, and regions. It was inferred that pre-service science teachers 

might have more chance to perform actions namely; recycling, consumer actions 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 the responses of pre-service science teachers to the environmental 

attitudes and that whether these are ecocentric or anthropocentric were handled. The 

descriptive statistics involving mean scores, standard deviations of attitudinal 

motives with respect to gender, hometown and geographical regions were depicted in 

Table 4.9 and Figure 4.4-4.6 respectively.  

As presented in the Table 4.9, pre-service science teachersô responses produced a 

mean score of 4.09 (SD=.73) for ecocentric attitudes, and 3.39 (SD=.79) for 

anthropocentric attitude. In other words, predominantly, pre-service science teachers 

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

other hand, pre-service science teachers exhibiting anthropocentric attitude gave 

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

In brief, Turkish pre-service 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 female pre-service science 

teachers from rural areas with a mean of 4.17 (SD=.65). On the other hand, male 

participants from cities got the highest mean score regarding anthropocentric attitude 

(M=3.48, SD=.67). These results revealed that female participants living in rural 

areas tended to have positive attitude toward nature in ecocentric perspective, 

whereas male pre-service science teachers from cities had positive attitude toward 

nature due to anthropocentric attitudinal view. 

Table 4.9 Mean 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 responses were examined with respect to gender (Figure 4.4), it was found that 

female pre-service teachers had higher scores on ecocentric dimension. Female pre-

service science teachers gain a mean score as 4.22 (SD=.54) while malesô mean score 

was 4.09 (SD=.62). On the other hand, male participants (M=3.37, SD=63) got 

slightly higher mean score of anthropocentric view than females (M=3.34, SD=.68). 

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

that male participants protected environment to enhance the quality of human life 

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

Regarding hometown, mean scores of ecocentric views were found to be higher than 

those of anthropocentric views. Participants, who grew up in rural areas had higher 

tendency to exhibit slightly more ecocentric attitude (M=4.22, SD=.52) than those 

living in districts (M=4.18, SD=.54) and cities (M=4.18, SD=.59). In Parallel to the 

previous results, participants from cities (M=3.34, SD=.69) tended to endorse slightly 

more anthropocentric attitude compared to participants raised in districts (M=3.38, 

SD=.64) and rural areas (M=3.31, SD=.66). Thus, it can be said that environmental 

attitude tends to change as a function of hometown. In fact, pre-service 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 cities tended to 

exhibit positive attitude toward nature for its benefits to human being Figure 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 4.5 Mean scores of ecocentric and anthropocentric attitude across hometown 

Mean scores of ecocentric and anthropocentric views with respect to geographical 

regions were presented in Figure 4.6. As is seen from the figure, ecocentric 

worldview is dominant for all regions. The highest score on ecocentric view was 

obtained by the participants educated in the Region of Central Anatolia (M=4.26, 

SD=.54), followed by Regions of Aegean and Mediterranean with a mean of 4.22. 

Participants from Region of Marmara (M=4.20, SD=.54), Black Sea (M=4.17, 

SD=.55), and Eastern Anatolia (M=4.07, SD=.65) had moderate mean scores. Pre-

service science teachers participating to the study from Region of Southeast Anatolia 

produced the lowest score with a mean of 3.95 (SD=.72).  
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Figure 4.6 Mean scores of ecocentric and anthropocentric attitude across regions  

Regarding anthropocentric attitude, participants from Region of Marmara got the 

highest score with a mean of 3.42 (SD=.60) indicating that participants from 

Marmara exhibited positive attitude toward environment due to the concern of 

quality of human being. Pre-service science teachers educated in Region of Aegean 

produced the second highest score with respect to anthropocentrism (M=3.40, 

SD=.70). After Aegean, participants from Region of Black Sea (M=3.38, SD=.63) 

and Eastern Anatolia (M=3.36, SD=.64) had close mean scores. The Lowest 

anthropocentric mean scores were produced by participants from Region of 

Mediterranean (M=3.26, SD=.69) and Southeast Anatolia (M=3.16, SD=.74).  

In the light of these results, 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 example, Region of Eastern Anatolia had the lowest mean 

scores on both ecocentric and anthropocentric attitude. On the other hand, pre-service 

science teachers from Region of Black Sea had the second highest mean scores on 
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both ecocentric and anthropocentric view. It could 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 observed where the mean scores of ecocentric 

and anthropocentric views were in the opposite range. As an illustration, pre-service 

science teachers from Region of Central Anatolia had the highest mean score on 

ecocentric attitude and the lowest mean score on anthropocentric attitude implying 

pre-service science teachers in this region had positive attitude toward nature only 

because of natureôs own value. 

Table 4.10 Item descriptive summary for the ecocentric items of the EAS 
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Human are as much a part of the ecosystem as other 

animals 

2 3 3 13 79 4.65 .82 

Sometimes animals seem almost human to me 7 13 27 32 21 3.47 1.17 

Being out in nature is a great stress reducer for me 2 3 9 31 55 4.35 .89 

Nature is valuable for its own sake 1 2 7 25 65 4.51 .79 

It makes me sad to see natural environments 

destroyed 

2 2 6 28 62 4.45 .87 

Sometimes when I am unhappy I find comfort in 

nature 

2 3 9 34 52 4.32 .85 

I need time in nature to be happy 1 4 12 38 45 4.21 .90 

Sometimes it makes me sad to see forests cleared 

for agriculture  

2 4 11 34 49 4.24 .94 

I prefer wildlife reserves to zoos 8 11 23 29 29 3.60 1.23 

One of the most important reasons to conserve is to 

preserve wild areas 

2 3 7 38 50 4.31 .86 

I can enjoy spending time in natural settings just for 

the sake of being out in nature 

2 5 15 42 36 4.05 .93 

One of the worst things about overpopulation is that 

many natural areas are getting destroyed for 

development 

3 6 13 38 40 4.06 1.02 

Specifically, regarding ecocentric items (seeTable 4.10), the 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 pre-service science teachers 

indicated their agreement on the item with the idea that ñhuman are as much a part of 

the ecosystem as other animalsò. After, a notable number of pre-service teachers 

(90%) agreed on the items indicating ñnature is valuable for its own sakeò and ñit 

makes me sad to see natural environments destroyedò. On the other hand, a small 

amount of pre-service science teachers (%20) indicated their disagreement on the 

item with the idea that ñsometimes animals seem almost human to meò. Furthermore, 

participants had disagreement on (19%) the item that ñI prefer wildlife reserves to 

zoosò.  

Considering anthropocentric attitude items (Table 4.11), it was observed that the 

highest mean score was reported by the item that ñit bothers me that humans are 

running out of their supply of oilò (M=4.17, SD=.93) whereas item indicating 

protection of only economically important plants 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%) of pre-service science 

teachers indicated their agreement on the item with the idea that ñit bothers me that 

humans are running out of their supply of oilò, followed by item indicating ñThe 

most important reason for conservation is human survivalò (79%). On the other hand, 

notable number of pre-service science teachers (70%) indicated their disagreement 

on the item that ñonly economically important plants and animals should be 

protectedò. Furthermore, half of the pre-service teachers (50%) disagreed on the item 

that ñthe thing that concerns me most about deforestation is that there will not be 

enough lumber for future generationsò.  
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Table 4.11 Item descriptive summary for the anthropocentric items of the EAS 

Items 

Percentage 

Item

M 

Item 

SD 

S
tr

o
n

g
ly

 

D
is

a
g

re
e 

D
is

a
g

re
e 

U
n

s
u

re
 

A
g

re
e 

S
tr

o
n

g
ly

 

A
g

re
e 

It bothers me that humans are running out of their 

supply of oil 

2 4 13 38 43 4.17 .93 

The thing that concerns me most about 

deforestation is that there will not be enough 

lumber for future generations 

26 24 19 17 14 2.71 1.39 

One of the best things about recycling is that it 

saves money 

9 20 26 29 16 3.23 1.20 

Nature is important because of what it can 

contribute to the pleasure and welfare of humans 

5 11 14 32 38 3.86 1.19 

The most important reason for conservation is 

human survival 

3 7 11 30 49 4.13 1.09 

We need to preserve resources to maintain a high 

quality of life 

7 12 22 33 26 3.58 1.20 

Continued land development is a good idea as long 

as a high quality of life can be preserved 

9 15 25 30 21 3.39 1.23 

Only economically important plants and animals 

should be protected 

48 22 10 11 9 2.11 1.34 

The worst thing about the loss of the rain forest is 

that it will restrict the development of new 

medicines 

14 19 34 21 12 2.97 1.19 

On the other hand, pre-service science teachers remained to be uncommitted to the 

items regarding with the ideas that ñsometimes animals seem almost human to meò 

(27%), ñI prefer wildlife reserves to zoosò (23%), ñone of the best things about 

recycling is that it saves moneyò (26%), ñcontinued land development is a good idea 

as long as a high quality of life can be preservedò (25%). These results showed that, 

Turkish pre-service science teachers conflicted with these items in state of having 

ecocentric and anthropocentric views.    

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 Pre-service Science 

Teachers 

Pre-service science teachersô spatial optimism and temporal pessimism levels were 

identified through Environmental Future Scale (EFS; Gifford et al. 2008). 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 regarding local, national, and global  

 Current Future 

 M SD M SD 

Local 3.20 .69 2.45 .84 

National 2.87 .51 2.17 .77 

Global 2.64 .58 2.14 .88 

Spatial Optimism  

In order to investigate if pre-service science teachers had spatial optimism regarding 

today and future conditions, mean scores of global optimism score and local 

optimism score were compared. As a reminder, midpoint of five point Likert type 

scale was ñ3ò indicating environmental problems were at acceptable level. According 

to Table 4.12, current environmental quality was perceived as good condition at local 

level with a mean of 3.20 (SD=.69) and thought to be acceptable at national level 

(M=2.87, SD=.51) and worsen at global levels (M=2.64, SD=.58). Similarly, spatial 

optimism bias was emerged for future conditions of environmental problems. 

Referring to future conditions, pre-service science teachers expected that 

environmental quality would worsen when spatial geographic distance increased 

from local (M= 2.45, SD=.85) to global (M= 2.14, SD=.84). Therefore, 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 global indicated 
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that pre-service science teachers had spatial optimism bias regarding both current and 

future environmental problems. 

To obtain pre-service science teachersô spatial optimism scores, participantsô local 

scores subtracted from global scores for both temporal levels. Therefore, two spatial 

optimism scores were gathered in terms of current and future conditions. In this way, 

current spatial optimism mean scores of pre-service science teachers were found as 

.57 (SD=.82) and future spatial optimism level found as .31 (SD=.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 pre-service science teachers seemed to be having spatial 

optimism for both current and future conditions. To state it more clearly, pre-service 

science teachers tended to perceive that environmental problems in their local area is 

and will  be in better conditions compared with Worldôs situation.  

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).  

 

Figure 4.7 Mean scores of today and future spatial optimism levels across gender 
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According to Figure 4.7, male pre-service science teachers tended to be more 

spatially optimistic both for temporal levels (MToday=.62, SD=.92; MFuture=.41, 

SD=.80) than females (MToday=.55, SD=.78; MFuture=.28, SD=.70). Namely, male pre-

service science teachers tended to have a perception that óenvironmental problems 

are and will be in a better situation compared with global problemsô. 

Figure 4.8 revealed that pre-service teachers from rural areas (MToday=1.15, SD=.98; 

MFuture=.83 SD=.87) were observed to be more optimistic at both temporal levels 

when compared with participants from district (MToday=.70, SD=.81; MFuture=.40, 

SD=.71) and city (MToday=.37, SD=.69; MFuture=.14, SD=.58) levels. It can be said that 

spatial optimism levels of participants decreases as 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 cities are 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). 

 

 

Figure 4.8 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, pre-service science teachers from Region of Aegean; got 

the highest mean score regarding spatial optimism bias both for today (M=.72, 

SD=.83) and expected future (M=.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.  

 

Figure 4.9 Mean scores of today and future spatial optimism levels across regions 

Following, participants from Region of Eastern Anatolia produced the second highest 

mean score in terms of spatial optimism bias both today (M=.66, SD=.88) and 

expected future (M=.41, SD=.72). Then, Region of Black Sea (MToday=.57, SD=.82; 

MFuture= .30, SD=.72), Marmara (MToday=.50, SD=.22; MFuture=.25, SD=.68), Central 

Anatolia (MToday=.55, SD=.77; MFuture=.30, SD=.68), and Southeast Anatolia 

(MToday=.51, SD=.88; MFuture= .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; MFuture= .15, SD=.57). Results revealed that pre-service science 

teachers participating 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, pre-service science teachers from these regions had higher 

spatial optimism bias level compared to other regions. Pre-service 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 pre-service 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 

scale is ñ3ò indicates that environmental problems will at acceptable level. Table 

4.12 depicted that pre-service science teachers expected worse environmental 

conditions in the future for all spatial levels (local, national, and global). Expected 

future scores (M=2.14, SD=.88) of the participants were higher than todayô score 

(M=2.64, SD=.58) at global level meaning that Turkish pre-service science teachers 

were pessimistic about their future in global level. Similarly, local (Mfuture=2.45, 

SD=.84; Mtoday=3.20, SD=.69) and national (Mfuture=2.17, SD=.77; Mtoday=2.87, 

SD=.51) environmental problems also revealed pessimistic future expectations of 

pre-service science teachers.  

To obtain pre-service science teachersô temporal pessimism scores, pre-service 

science teachers' 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 science teachers was found as -.75 (SD=.85) and global temporal pessimism 

mean score was found as -.50 (SD=.79). These negative mean scores indicated that 

Turkish pre-service science teachers seemed to be having temporal pessimism for 

both local and global conditions. To put it more precisely, pre-service science 

teachers tended to perceive that óenvironmental problems will  become much worse in 

their local area and Worldô. In addition, mean scores also revealed that local 
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temporal pessimism was higher than global temporal pessimism. In fact, pre-service 

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 local and global temporal 

pessimism regarding gender, hometown, and regions respectively. Figure 4.10 

revealed that both male (MLocal=-.65, SD=.82; MGlobal=-44, SD=.76) and female 

(MLocal=-.79, SD=.86; MGlobal=-.52, SD=.80) pre-service science teachers tended to be 

pessimistic about the future of local and global environmental problems. Considering 

local condition, female pre-service science teachers tended to be more pessimistic 

than males.  

 

Figure 4.10 Mean scores of local and global temporal pessimism across gender 

According to Figure 4.11, considering small difference, pre-service science teachers 

from rural areas (MLocal=-.79, SD=.92) and districts (MLocal=-.80, SD=.82) tended to 

have more temporal pessimism than participants from cities (MLocal=-.72, SD=.85) at 

local perspective. On the other hand, participants from districts (MGlobal=-.50, 

SD=.77) and cities (MGlobal=-.50, SD=.82) were likely to have more temporal 

pessimism than participants from rural areas (MGlobal=-.47, SD=.75) at global 
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perspective. As cities 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 environmental problems. This might be caused from 

unconscious rejections of bad events on local area.  

 

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. As seen from the figure, pre-service science teachers from all 

regions tended to perceive that global environmental problems will get worsen in the 

future  globally (MMediterranean= -.62, SD=.78; MMarmara= -.53, SD=.80; MAegean= -.51, 

SD=.75; MBlackSea=-.49, SD=.81; MCentralAnatolia= -.49, SD=.83; MEasternAnatolia= -.47, 

SD=.61; MSoutheastAnatolia=-.04, SD=.94). Considering local conditions, participants 

from Region of Southeast Anatolia got the lowest temporal pessimism mean score 

(M=-.26, SD=.84) indicating participants from this region perceived that 

environmental problems in their local area will not increase too much in the future. 

Moreover, pre-service science teachers from Central Anatolia (M=-.74, SD=.91), and 

Eastern Anatolia (M=-.72, SD=.78) got almost the same temporal pessimism mean 

scores regarding local environmental conditions of their region. Furthermore, pre-

service science teachers educated in Region of Mediterranean (M=-.82, SD=.76), 



 

125 

 

Marmara (M=-.78, SD=.84), Black Sea (M=-.76, SD=.88), and Aegean (M=-.81, 

SD=.79) tended to exhibit higher temporal pessimism than other regions.  

 

Figure 4.12 Mean scores of temporal pessimism across regions 

After investigating pre-service science teachersô optimism levels spatially and 

pessimism levels temporally 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 Table 4.13. According to the 

item mean scores of current condition, pre-service teachers had the highest optimistic 

level by the item that ñwater resource and qualityò issue at local level and ñbiological 

diversityò at national (M=3.49, SD=.97) and global (M=3.36, SD=1.11) levels. 

Considering future expectations, participants were most pessimistic about the impact 

of ñozone layer depletionò at local (M=2.14, SD=1.13) national (M=1.92, SD=1.04), 

and global (M=1.74, SD=1.05) levels. They had also pessimistic views about the 

ñimpact of vehicle trafficò at national level (M=2.37, SD=.96).  



 

 

 

1
2
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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 

 

Environmental Issues 

Current Expected 

Local National Global Local National Global 

M SD M SD M SD M SD M SD M SD 

Water resource and quality 3.57 .98 3.12 .84 2.87 .91 2.75 1.16 2.35 1.07 2.10 1.15 

The amount of waste 2.97 1.05 2.58 .93 2.53 1.06 2.46 1.19 2.22 1.16 2.14 1.24 

Quality of air 3.38 1.21 2.97 .90 2.68 .93 2.56 1.20 2.25 1.05 2.04 1.09 

Climate change 3.43 .99 3.14 .93 2.67 .98 2.52 1.10 2.24 1.04 1.97 1.06 

Biological diversity 3.36 1.01 3.49 .97 3.36 1.11 2.54 1.08 2.44 1.10 2.28 1.19 

Acid rain 3.20 1.22 3.00 .99 2.67 .95 2.46 1.13 2.23 1.05 2.02 1.11 

The environmental impact of vehicle traffic 2.94 1.24 2.37 .96 2.40 1.07 2.28 1.21 1.92 1.06 1.93 1.15 

The environmental impact of human 

population 3.09 1.11 2.64 .93 2.45 1.04 2.43 1.17 2.10 1.08 1.96 1.13 

Visual pollution  3.04 1.22 2.59 .95 2.58 1.04 2.53 1.23 2.21 1.14 2.13 1.19 

The state of natural areas 3.33 1.15 2.97 .92 2.78 1.01 2.51 1.16 2.21 1.07 2.06 1.12 

Ozone layer depletion 2.92 1.03 2.61 .87 2.30 .97 2.14 1.13 1.92 1.04 1.74 1.05 

The management of radiation and nuclear 

waste 3.16 1.19 2.76 .96 2.39 .98 2.44 1.18 2.12 1.07 1.91 1.13 

The quality of soil for agricultural purposes 3.54 1.09 3.31 .92 2.82 .89 2.58 1.18 2.34 1.07 2.07 1.07 

Global warming 2.97 1.02 2.68 .85 2.35 .98 2.16 1.12 1.94 1.04 1.78 1.10 

Energy scarcity 3.12 1.03 2.87 .85 2.69 .96 2.37 1.15 2.15 1.08 2.03 1.16 
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These results revealed that pre-service science teachers had the highest optimism 

level about the current condition of water resource and quality and high pessimism 

level about the future of ozone layer depletion at local level. Pre-service 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 of pre-

service science teaches, their internal locus of control profiles were presented below. 

4.2.4 Internal Locus of Control Profile of Pre-service Science Teachers 

Locus of control profile of pre-service science teachers were investigated by 

administrating eleven items Internal Locus of Control Scale (EAICI). Specifically, 

participants were asked to explore to what extent they believed that their individual 

actions could and affect the environment. Results revealed that pre-service science 

teachers agreed with the idea that their actions would will solve environmental 

problems (M=3.96, SD=.82). To put it differently most of the pre-service science 

teachers believed that their individual actions had a role on the solution of the 

environmental problems (see Table 4.14).  

Table 4.14 Mean 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 .77 

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 pre-service 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 hand, female participants from rural areas got the 
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lowest mean score (M=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 Figure 4.13- 4.15 with respect 

to gender, hometown, and regions. Figure 4.13 showed that female participants 

(M=4.11, SD=.65) had more internal locus of control than male participants (M=3.85, 

SD=.75), implying that female pre-service science teachers were more likely to 

believe in the effectiveness of their actions on the environmental problems than 

males. 

 

Figure 4.13 Mean scores of internal locus of control across gender  

Referring to differences, it can be said that participants from rural areas (M=3.94, 

SD=.74) tended to have less internal locus of control when compared with 

participants from cities (M=4.07, SD=.67) and districts (M=4.06, SD=.67). These 

results implied that pre-service science teachers growing up in cities and districts 

tended to be aware of the impact of their actions on environmental problems 

compared with pre-service science teachers from rural areas (see Figure 4.14).  
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Figure 4.14 Mean 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. Results revealed 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 pre-service science teachers from 

Mediterranean with a mean of 4.13 (SD =.67). Participants 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 Sea (M=3.98, SD=.71) and 

Eastern Anatolia (M=3.93, SD=.67) were coming sequentially. The lowest internal 

locus of control level was produced by pre-service science teachers from Region of 

Southeast Anatolia (M=3.60, SD=.75). 
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Figure 4.15 Mean scores of internal locus of control across regions 

When frequencies of the statements were taken into consideration, great majority of 

the pre-service science teachers (87%) indicated their agreement on the item with the 

idea that ñbuying products packaged in containers that either can be reused or 

recycled or are made of recycled materialsò and ñreducing the amount of my 

household trash by reusing or recycling items to the fullest extent possibleò. On the 

other hand, 22% of the pre-service science teachers indicated their disagreement on 

the item that ñattending a community meeting that involves concern over a local 

environmental issueò. Moreover, 29% of the participants were also unsure with the 

same statement. Pre-service science teachers were also unsure about the benefit of 

using LPG or diesel instead of petrol in their car to enhance environmental problems. 

All internal locus of control items can be seen from Table 4.15. 
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Table 4.15 Item descriptive summary for the dimensions of the LOC 

Items 

Percentage 

Item 

M 

Item 

SD S
tr

o
n

g
ly

 

D
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D
is
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U
n
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A
g

re
e 

S
tr

o
n

g
ly

  

A
g

re
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é learn about the recycling facilities in my area 3 5 8 42 42 4.16 .95 

é attend a community meeting that involves concern     

   over a local environmental issue 
6 16 29 35 14 3.34 1.09 

é buy resource conservation devices, such as low- flow  

     faucet aerators for my sinks and low-flow shower          

   heads 

2 3 9 43 43 4.20 .89 

é buy products packaged in containers that either can be       

   reused or recycled or are made of recycled materials 
2 4 8 38 49 4.28 .89 

é report someone who violates a law or laws that protect  

   our natural to the proper authorities 
2 6 15 40 37 4.03 .99 

é reduce the amount of my household trash by reusing   

   or recycling items to the fullest extent possible 
1 4 8 39 48 4.28 .88 

é set my home appliances, such as the refrigerator,  

     dishwasher, water heater, etc. to óenergy saverô levels 
2 4 9 35 50 4.27 .92 

é take my old tires to a recycling center 4 8 16 33 39 3.94 1.12 

é using LPG or diesel instead of petrol in my car 4 6 22 36 32 3.88 1.05 

é carpool instead of driving alone 3 5 12 36 44 4.14   .99 

é open windows for ventilation rather than using a fan     

   or air conditioner 
4 7 17 33 39 3.97 1.09 

As can be concluded from these results, Turkish pre-service science teachers tended 

to perceive that eco-management (set their home appliances, such as the refrigerator, 

dishwasher, water heater, etc. to energy saver levels) and consumer (buy products 

packaged in containers that either can be reused or recycled or are made of recycled 

materials) had more effects on solving environmental problems than political actions 

(attend a community meeting). Therefore, they were likely to perceive the power of 

their individual actions including eco-management and consumer dimensions rather 

than political actions on environmental issues.  

4.2.5 Environmental Knowledge Profile of Pre-service Science Teachers 

Environmental knowledge profile of pre-service science teachers were determined 

through 12 multiple choice questions. Descriptive statistics including means, 

standard deviations and percentages of correct and unknown responses were 

computed. Results revealed that Turkish pre-service science teachersô knowledge 
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about local and global environmental issues were inadequate level (M=5.92, 

SD=2.02).  

Table 4.16 Mean scores and standard deviations of knowledge 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 indicated that male pre-service science teachers from rural areas had 

the highest score on knowledge (M=6.11, SD=2.19). On the other hand, female 

participants from districts got the lowest mean score (M=5.84, SD=2.14). 

 

Figure 4.16 Mean scores of environmental knowledge across gender  

The descriptive statistics of environmental knowledge were indicated in Figure 4.15 

with respect to gender of the participants. Figure displayed that male participantsô 

environmental knowledge mean scores (M=5.44, SD=2.02) were higher than females 
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(M=5.23, SD=2.15) implying that male pre-service science teachers were more likely 

to have more information about environmental issues compared with female pre-

service science teachers. 

 

Figure 4.17 Mean scores of environmental knowledge across hometown 

Figure 4.17 indicated that environmental knowledge mean scores differentiated via 

hometown of the participants. Considering these differences, participants growing up 

in rural areas (M=5.12, SD=2.02) and in cities (M=5.28, SD=2.04) seemed to have 

less environmental knowledge when compared with participants from districts 

(M=5.36, SD=2.10). These results revealed that pre-service science teachers who 

used to live in rural areas tended to have less education about environmental issues 

compared with pre-service 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 that pre-service 

science teachers got almost the same environmental 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 6.29 (SD=1.81). 

Subsequently, pre-service science teachers educated in Region of Mediterranean got 

a mean 6.17 (SD=1.74). Region of Mediterranean was followed by participants from 
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Region of Central Anatolia (M=6.06, SD=2.09) and Black Sea (M=5.78, SD=2.05). 

Then, participants from Region of Aegean (M=5.74, SD=2.11) had a low score. 

Southeast Anatolia (M=5.56, SD=1.99) and Eastern Anatolia (M=5.43, SD=2.01) 

produced the lowest mean scores. 

  

Figure 4.18 Mean scores of environmental knowledge across regions 

The results of the item descriptive summary were presented in Table 4.17. Results 

showed that pre-service science teachersô environmental knowledge level was 

considerably low with a mean of 5.92 (SD=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 worldôs usable and available water was with a mean of .12 (SD=.33). Most 

of the pre-service 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 

 
Item 

M 

Item 

SD 

Percentage 

False True 
Donôt 

Know 

The main reason of global warming .19 .39 60 20 20 

The most common reason for extinction of animal 

species 
.65 .48 28 66 6 

Knowledge about materials considered hazardous waste .72 .45 25 73 2 

The material unable to be recycle and reused .47 .50 42 47 11 

The main reason of recycle .77 .42 19 77 4 

Recognition of renewable resource  .52 .50 25 53 22 

How most electricity in Turkey is generated .30 .49 63 30 7 

Recognition of the amount of Worldôs fresh and 

available water  
.12 .33 52 12 36 

The most responsible for creating acid rain .34 .47 52 35 13 

The biggest contributor of carbon monoxide .27 .44 67 27 6 

Protection provided by ozone in Upper Atmosphere .60 .49 33 60 7 

Where most of the garbage in Turkey is ended up .34 .47 57 34 9 

After mentioning descriptive and inferential statistics of all variables used in the 

model, path analysis part was presented at the below. 

4.3 Path 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 and path coefficients. 

i. What is the nature of the relations among Turkish pre-service science teachersô 

environmentally friendly behaviours, environmental knowledge, attitudes, 

internal locus of control and their spatial optimism and temporal pessimism? 

4.3.1 Assumptions 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 met. Since path 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 measured without 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 observation on the 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 values of the 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), each assumption 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 structural equation for each endogenous variable includes all variables 

that are direct causes of that particular endogenous variable. 

3. There is one-way causal flow in the model. 

4. The relationships among variables are assumed to be linear, additive, and 

causal in nature; any curvilinear relations, etc.., are to be excluded.  

5. All exogenous variables are measure without error (Pedhazur, 1982; Tate, 

1992).  
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No statistical procedures exist for evaluating these assumptions since they deal 

specifically with the degree to which the causal model has been correctly specified. 

In order to evaluate these assumptions, Tate (1992) suggested focusing on the 

credibility, reasonability, and utility of a proposed model.  

The responsibility for assessing the assumptions of multiple regression 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 normally distributed with a 

mean of zero (Field, 2005). First, in order to check the normality assumption, 

histogram and P-P plot were examined. As shown in Figure 4.19, histogram of 

residuals and Figure 4.20, Normal P-P plot, errors were normally distributed.  

Secondly, in order to check the linearity assumption, ñP-P Plotsò were examined. As 

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 dependent variable and 

independent variables. Accordingly, linearity assumption was not violated. 
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Figure 4.19 Histogram of residuals   

 

Figure 4.20 Normal P-P plot of residuals 










































































































































