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This research aims to explore relationships among science teacher candidates’ awareness of sustainable 

development, attitudes and behaviors towards environmental problems. For this purpose, initially, pre-service 

science teachers’ (PSTs) awareness of sustainable development, attitudes and behaviors towards environmental 

problems were determined. Then, the relationships among PSTs’ awareness about sustainable development, attitudes 

and behaviors towards environmental problems were explored. In the present study, correlational research method 

was conducted. The sample of research were 712 pre-service science teachers from four different public universities 

in Istanbul, Türkiye. The data were collected with 3 different data collection tools which are ‘Sustainable 

Development Awareness Scale’, ‘Environmental Problems Attitude Scale’ and ‘Environmental Problems Behavior 

Scale’. Descriptive statistics and Pearson correlation analysis were conducted in the data analysis. Findings showed 

that PSTs’ awareness about sustainable development and attitudes towards environmental issues are high level while 

their behaviors towards environmental problems are medium level. Furthermore, both the relationship between 

PSTs’ awareness of sustainable development and PSTs’ attitudes against environmental problems and the 

relationship between PSTs’ attitudes towards environmental issues and their behaviors towards environmental issues 

are positively directed medium level. In addition, the relationship between PSTs’ awareness of sustainable 

development and PSTs’ behaviors against environmental problems is positively directed low level. The results of 

current study can contribute significantly to generate new ideas about that which courses and practices about 

sustainable development and environmental issues can be placed in higher education or how sustainable development 

and environmental issues can be integrated with courses, and how educators can plan their lessons effectively. 
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INTRODUCTION  

Today, our world has been suffering from critical environmental challenges like global warming, climate 

change, different types of pollution (air, water, soil etc.), water shortages, loss of biodiversity etc. These 

challenges threaten the continuity of our world and mankind by causing harmful effects on not only some 

regions and countries but also whole world. One of the most crucial reasons why our world has faced these 

environmental challenges is mainly the human actions (DuNann-Winter & Koger, 2004; Gardner & Stern, 

2008; Klaniecki et al., 2019; Shafiei & Maleksaeidi, 2020; Steg & Vlek, 2009; Vlek & Steg, 2007; Williams 

& Cary, 2002). Therefore, the change of human actions is vital for managing and solving environmental 

problems. The important points in the transformation of human actions are to understand underlying factors of 

human attitudes and behaviors toward environmental problems and how those can be changed or improved. 

Surely, answering these questions is extremely complex. Research done so far showed that human actions 

toward environmental problems are affected by many different factors like demographic, internal (e.g. pro-

environmental knowledge, awareness, motivation, values, emotion, attitudes, and responsibilities) and external 

factors (e.g. economic, social, institutional and cultural) (Blok et al., 2015; Hines et al., 1987; Kollmuss & 

Agyeman, 2002; Li et al., 2019; Mainieri et al. 1997; Vicente-Molina et al., 2013). All this research helps us 

to understand many factors affecting human actions toward environmental issues. There can be many other 

factors which affect environmental attitudes and behaviors. Therefore, we tried to explore the effect of another 

variable which can be a factor for the change of human attitudes and behaviors towards environmental 

problems in the current research. Awareness of sustainable development can be another factor which affects 

human attitudes and behaviors towards environmental problems because some research emphasized that high 

awareness about sustainable development (based on 3 dimensions: environmental, economic and social) can 

encourage environmentally friendly attitudes and actions (Rajapaksa et al., 2018; Yusliza et al., 2020). Fien 

(2006) emphasized that individuals who have high awareness about sustainable development are more 

conscious about environmental problems, more sensitive toward environmental protection and effectively 

involved in achieving sustainable development at local, national and international level.  Moreover, Çobanoğlu 

& Türer (2015) emphasized that if teachers have high sensitivity to the environment, they can help students 

gain knowledge and skills toward environmental and sustainability issues. Pre-service science teachers are 

future-trainers and role-models to cope with environmental problems and achieve sustainable development 

(Keleş, 2017). Pre-service teachers can play a key role in the way they teach and prepare their students for the 

future (García-González et al.,2020). They can train students about environmental issues and sustainable 

development through science courses and elective environmental education courses (Çobanoğlu & Türer, 

2015). Therefore, in order to cope with environmental challenges in today’s world and develop practical 

solutions for a sustainable world, pre-service science teachers, who are the shapers of future generations, 

should be well equipped. In this manner, it is aimed to explore the relationships among pre-service science 

teachers’ (PSTs’) awareness of sustainable development and their attitudes and behaviors towards 

environmental issues in the current research. 

Research Background 

             Sustainable Development and Education 

From past to present time, the different kinds of problems like environmental, economical and social 

have gradually been increasing in the world because of many reasons such as rapid population growth, 

urbanization, industrialization and toxic wastes etc.  In our present time, in order to cope with these problems, 

achieving sustainable development with all aspects together is a common important goal of many countries all 

over the world. Sustainable development refers to “the development that meets the need of the present without 

compromising the ability of future generations to meet their own needs” (World Commission on Environment 

and Development [WCED], 1987, p.43) and includes 3 different aspects (environmental, economical, social) 

(Strange & Bayley, 2008). Sustainable development involves the pursuit of a harmonious balance between 

these aspects that is, economic, environmental and societal imperatives (Ferguson et al., 2021). One of the 

most crucial steps for achieving sustainable development with all aspects both locally and globally is education 
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(Montebon, 2018; Nasibulina, 2015; UNESCO, 2013). However, sustainable development issues are not 

integrated enough into education systems (Bell, 2016; Biçer & Bulut, 2023; Dere & Demirci-Dölek, 2024; 

Tejedor et al., 2018). Developing a sustainable world requires not only the work of sustainable development 

experts but also the work of teachers and students whose efforts contribute to a more sustainable world 

(Moghadam et al., 2022). 

Awareness of Sustainable Development 

Teachers are critical agents in delivering the content and facilitating skills and action competencies to 

achieve sustainable development (Ferguson, Roofe & Cook, 2021). One of the policy action for the 

achievement of the sustainable development is to raise awareness of the sustainable development in higher 

education (Manolis & Manoli, 2021; Michael et al., 2020). Especially science and social studies teachers have 

key role to teach sustainable development issues at both science and social studies courses and elective courses 

like environmental education and climate change (Dere & Çinikaya, 2023; Fidan-Yazgan & Benzer, 2023). 

Therefore, pre-service teachers should have high awareness about sustainable development before they teach 

in classrooms as future professionals who can teach theoretical and practical knowledge necessary for 

achieving sustainable development.  In the current literature, there are some researches about pre- and in-

service teachers’ awareness about sustainable development (Borg et al., 2014; Karpudewan et al., 2013; Khalid 

Malik et al., 2022; Labog, 2017; Nikel, 2007; Omisore et al.,2017; Omowunmi Sola & Michael, 2016; Öztürk-

Demirbaş, 2011; Sunthonkanokpong & Murphy, 2019). All these studies showed that pre- or in-service 

teachers’ awareness of sustainable development is high or adequate level. 

Attitudes and Behaviors towards Environmental Issues 

Environmental problems have been one of the major challenges facing humanity in today’s world. 

Environmental problems can be defined as the processes that have negative effects on organisms and key 

elements needed for well-being of all livings such as air, water, soil as a result of human actions or 

mistreatments to environment (National Research Council [NRC], 1997; Pant et al., 2020). As understood from 

the definition, the most important reasons of environmental problems are people’ attitudes and behaviors to 

environment. Environmental attitude refers to a set of feelings and values for the environment and the 

motivation for participating in environmental protection actively (United Nations Educational, Scientific and 

Cultural Organization [UNESCO], 1978). On the other hand, environmental behavior can be defined as 

consciously minimizing the negative impacts of actions on the environment like minimizing the usage of 

resources and reducing waste (Kollmuss & Agyeman, 2002). There is a need to increase positively 

environmental attitudes and behavior because environmental degradation is a general problem of humanity 

(Karpudewan & Ismail, 2012). Dobson (2007) emphasized that individuals, institutions and organizations 

should change their attitudes and behaviours to achieve sustainable development globally.  As future educators 

of humanity, teacher candidates’ level of attitudes and behaviors towards environmental problems are crucial 

because they have responsibility to raise individuals to deal with environmental problems and find solutions 

for them. Teachers' attitudes and actions can influence and shape learners' attitudes and actions. In the related 

literature, there are several studies about pre- and in-service teachers’ attitudes toward environmental problems 

(Alpak-Tunç & Yenice, 2017; Arık & Yılmaz, 2017; Balcı, 2012; Kahyaoğlu & Özgen, 2012; Koç & Kuvaç, 

2016; Major et al., 2017; Mansaray et al., 1998; Özerkeskin et al., 2012; Polat & Kırpık, 2013; Sadık & Sadık, 

2014; Sarıkaya & Saraç, 2018; Tuncer et al., 2017; Uyanık, 2017). Most of these research demonstrated that 

science teacher candidates’ attitudes toward environmental problems are generally medium or high level. On 

the other hand, many studies addressing pre-and in-service teachers’ behaviors toward environmental issues 

revealed pre-service science teachers’ behaviors toward environmental problems are medium or low level 

(Alper, 2014; Hsu & Roth, 2006; Khalid Malik et al., 2022; Pe'er et al., 2007; Tan, 2014; Timur et al., 2014). 

Relationships among Awareness-Attitude-Behavior 

In the literature, there are a lot of researches about preconditions for environmental behaviors since 

the basic goal of environmental education is to enhance behavior and to improve active citizenship 
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(Heimlich & Ardoin, 2008; Hungerford & Volk, 1990; Short, 2009). Therefore, many studies addressing 

various aspects of environmental behavior were conducted (Amoah & Addoah, 2020; Carmi et al., 2015; 

Eilam & Trop, 2012; Grob, 1995; Hansla et al., 2008; Kil et al., 2014; Kollmuss & Agyeman, 2002; Levy 

et al., 2018; Liu et al., 2020; Vicente-Molina et al., 2013). All this research showed that there are many 

different factors like demographic, internal (e.g., pro-environmental knowledge, awareness, attitudes, 

emotion, responsibilities) and external factors (e.g, social, economic, and cultural) as preconditions for 

environmental behavior (Ajzen, 1991; Kollmuss & Agyeman, 2002; Mainieri et al., 1997; Redondo & 

Puelles, 2016; Stern, 2000; Schultz, 2002; Vicente-Molina et al., 2013). According to research in related 

literature, it is obvious that there is a correlation among environmental awareness, environmental attitudes 

and environmental behaviours (Horvat & Smrekar, 2017; Kollmuss & Agyeman, 2002). However, the 

important points are the degree and direction of these correlations in terms of developing environmental 

behavior. Research showed that awareness can be an important determinant for environmental attitudes 

and environmental attitudes can be crucial determinant for environmental behavior (Gifford & Sussman, 

2012; Marcinkowski & Reid, 2019; Newhouse, 1991). On the other hand, awareness may not be a direct 

condition for environmental behavior although there are relationships between each other. That is, even 

if individuals’ awareness or knowledge is high level, they can remain rather indifferent to environmental 

behavior (Eom, 2019; Kaiser & Fuhrer, 2003; Moody-Marshall, 2022; Wi & Chang, 2018; Yılmaz & 

Can, 2020). In other words, enhanced environmental or sustainable development awareness generally can 

lead to positive environmental attitudes but it may not be enough to create environmental behavior. 

Therefore, the current research aims to explore whether pre-service science teachers’ (PSTs’) awareness 

about sustainable development is related with their attitudes and behaviors towards environmental issues. 

The research questions of this study are as follows: 

• What are the levels of PSTs’ awareness about sustainable development, attitudes and behaviors 

towards environmental issues? 

• Are there significant relationships among PSTs’ awareness about sustainable development, 

attitudes and behaviors towards environmental issues? 

METHOD  

Research design 

This research was conducted with the design of correlational research. The correlational model is the 

quantitative research method revealing the relationships between two or more variables without manipulation 

of an independent variable (Büyüköztürk et al., 2016; Cohen et al., 2007). According to Fraenkel and Wallen 

(2006), correlational research can be seen one kind of descriptive research because it reveals existing 

relationships between variables. Correlational research also provides the direction and degree of relationships 

among variables (Fraenkel & Wallen, 2006). Therefore, the relationships among PSTs’ awareness of 

sustainable development and attitudes and behaviors towards environmental problems were explored in the 

current study. 

Research Sample  

The sample of study is 712 (625 female and 87 male) pre-service teachers who were all grade level 

students (1., 2., 3. and 4.) from the department of science education at four different public universities in 

Istanbul, Türkiye. In this study, the sample was chosen as pre-service science teachers because they are future-

trainers and role-models to cope with environmental problems and achieve sustainable development. All PSTs 

participated in this study voluntarily. 

Data Collection 

The data were collected with 3 different data collection tools. ‘Sustainable Development Awareness 

Scale’ developed by Öztürk-Demirbaş (2011), ‘Environmental Problems Attitude Scale’ developed by 

Güven (2013) and ‘Environmental Problems Behaviour Scale’ developed by Güven & Aydoğdu (2012) 
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were conducted to science teacher candidates in this research. Before the data collection process, the aim 

of the research was explained to PSTs, and they participated in the study voluntarily. There is detailed 

information about data collection tools below. 

Sustainable Development Awareness Scale 

‘Sustainable Development Awareness Scale’ developed by Öztürk-Demirbaş (2011) consists of 3 sub-

dimensions (environmental-moral, communal-social and environmental-economic) and 30 items. In this scale, 

there are 14 items about environmental-moral subdimension, 9 items about communal-social subdimension 

and 7 items about environmental-economic subdimension. This scale is 5-point likert-type, and it was scaled 

like ‘1- disagree at all’, ‘2-disagree’, ‘3-undecided’, ‘4-agree’, ‘5-totally agree’ for each item by developer. 

The Cronbach’s-alpha coefficient was found 0,849 by developer. In the current research, the Cronbach’s-alpha 

coefficient was calculated as 0,862. Because items’ number in sub-dimensions are different from each other, 

scores obtained from items are not standard. Therefore, developer and researchers used the formula below for 

the purpose of standardization of obtained scores at scale. 

𝑋𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑠𝑐𝑜𝑟𝑒=
𝑋𝑟𝑎𝑤 𝑠𝑐𝑜𝑟𝑒

𝐼𝑡𝑒𝑚𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 𝑎𝑡 𝑠𝑐𝑎𝑙𝑒
x20 

In this way, pre-service science teachers can get 20 points at least while they can get 100 points at most 

from this scale. According to obtained scores, if obtained scores between 20 and 46, awareness level is low, if 

obtained scores between 47 and 72, awareness level is medium and if obtained scores between 72 and 100, 

awareness level is high. 

Environmental Problems Attitude Scale 

‘Environmental Problems Attitude Scale’ was developed by Güven (2013) by following affective 

domain steps of Bloom’s taxonomy (i.e. receiving, responding, valuing, organizing and characterizing). The 

scale consists of 45 items and 5 factors and is based on the reasons of environmental problems, local and global 

environmental problems, and preventing environmental problems. In addition, the scale is 3-point likert-type, 

and it was scaled like ‘2-agree’, ‘1-undecided’, ‘0-disagree’ for each item by developer. The aim of developing 

this scale was to examine pre-service teachers’ fears, uneasiness, anxiousness and sadness arising from 

environmental problems, and their value judgments and readiness level about environmental problems (Güven, 

2013). The Cronbach’s-alpha coefficient was found 0,88 by developer. In the current research, the Cronbach’s-

alpha was calculated as 0,832. Pre-service teachers can get 0 point at least while they can get 90 points at most 

from this scale. According to obtained scores, if obtained scores between 0 and 45, awareness level is low, if 

obtained scores between 45 and 72, awareness level is medium and if obtained scores between 72 and 90, 

awareness level is high. 

Environmental Problems Behaviour Scale 

‘Environmental Problems Behaviour Scale’ was developed by Güven & Aydoğdu (2012) by considering 

psychomotor domain steps of Bloom’s taxonomy (i.e. perception, set, guided response, mechanism, complex 

overt response, adaptation and origination). The scale consists of 40 items and 6 factors and is based on reasons 

of environmental problems, local and global environmental problems, and preventing environmental problems. 

Moreover, the scale is 3-point likert-type, and it was scaled like ‘2-agree’, ‘1-undecided’, ‘0-disagree’ for each 

item by developers. The aim of developing this scale was to determine pre-service teachers’ behaviors and 

efforts to prevent environmental problems and their readiness level about environmental problems (Güven & 

Aydoğdu, 2012). The Cronbach’s-alpha coefficient was found 0,85 by developers. In the current research, the 

Cronbach’s-alpha reliability coefficient was calculated and found as 0,829. Pre-service teachers can get 0 point 

at least while they get can 80 points at most from this scale. According to obtained scores, if obtained scores 

between 0 and 40, behavior level is low, if obtained scores between 40 and 60, behavior level is medium and 

if obtained scores between 60 and 80, behavior level is high. 
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Data Analysis 

In the data analysis, SPSS was used to assess PSTs’ awareness of sustainable development, attitudes and 

behaviors towards environmental issues and the relationships among awareness about sustainable 

development, attitudes and behaviors against environmental issues. Firstly, PSTs’ total awareness scores about 

sustainable development and scores for each subdimension (environmental-moral, communal-social and 

environmental-economic) calculated with descriptive statistics. Similarly, PSTs’ scores about attitudes and 

behaviors toward environmental problems were calculated with descriptive statistics. Then, by using 

descriptive statistics, the mean, minimum and maximum scores of 712 PSTs’ awareness about sustainable 

development and its subdimensions (environmental-moral, communal-social and environ-mental-economic), 

and their attitudes and behaviors toward environmental problems were calculated. In this way, PSTs’ general 

awareness about sustainable development, attitudes and behaviors levels towards environmental problems 

were revealed. In order to investigate the relationships among PSTs’ awareness of sustainable development 

and PSTs’ attitudes and behaviors towards environmental problems, Pearson correlation analysis from 

parametric statistical methods were conducted since the data were distributed normally (Büyüköztürk, 2016; 

Pallant, 2007). 

Ethic  

The current study was conducted in accordance with the approval by the ethics committee of Akdeniz 

University (protocol code 55578142). 

FINDINGS 

In this study, PSTs’ awareness about sustainable development, attitudes and behaviors towards 

environmental problems were determined. In addition, the relationships among PSTs’ awareness about 

sustainable development, attitudes and behaviors towards environmental problems were explored. The 

results are presented under separate headings at below. 

PSTs’ Awareness of Sustainable Development  

According to the findings, PSTs have high awareness of sustainable development (M=85,58) (Table 1). 

When PSTs’ awareness about sustainable development was examined in terms of subdimensions of sustainable 

development, it was seen that their awareness about environmental-moral (M=91,16) and communal-social 

(M=88,00) subdimensions were high level, but their awareness about environmental-economic (M =71,31) 

subdimension was medium level. Moreover, findings demonstrated that PSTs have the highest awareness about 

environmental-moral dimension of sustainable development. 

Table 1. Descriptive statistics results related to PSTs’ awareness of sustainable development 

   N Mean SD Min. Max. 

Awareness of 

Sustainable Development 
712 85,58 7,33 68,00 100,00 

Environmental-Moral 712 91,16 7,03 68,57 100,00 

Communal- Social 712 88,00 8,90 57,78 100,00 

Environmental-Economic 712 71,31 17,59 20,00 100,00 
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PSTs’ Attitudes and Behaviors toward Environmental Problems  

Findings showed that pre-service science teachers’ scores about attitudes towards environmental 

problems were high level (M =73,47) while their scores about behaviours towards environmental problems 

were medium level (M =56,67) (Table 2). 

Table 2. Descriptive statistics results related to PSTs’ attitudes and behaviors toward environmental problems 

 

 

 

Relationships among PSTs’ Awareness of Sustainable Development, and Attitudes and Behaviors 

toward Environmental Problems  

Table 3 demonstrates the pearson correlation results about relationships among PSTs’ awareness of 

sustainable development, and their attitudes and behaviors toward environmental problems. According to the 

findings, there is a positive relationship between PSTs’ awareness about sustainable development and attitudes 

toward environmental problems in medium level (r=0,458, p<.01). Similarly, results indicated that there is a 

positive relationship between PSTs’ attitudes and behaviours towards environmental problems in medium level 

(r=0,626, p<.01). On the other side, the results demonstrated that there is a positive relationship between PSTs’ 

awareness about sustainable development and behaviours towards environmental problems in low level 

(r=0,294, p<.01). 

Table 3. Pearson correlation test results related to relationships between PSTs’ awareness of sustainable 

development, and attitudes and behaviors toward environmental problems 

  Awareness of 

Sustainable 

Development 

Attitude 

towards 

Environmental 

Problems 

Behaviors 

towards 

Environmental 

Problems 

Awareness of Sustainable 

Development 

Pearson Correlation 1 ,458** ,294** 

p (2-tailed)  ,000 ,000 

N 712 712 712 

Attitudes towards 

Environmental Problems 

Pearson Correlation ,458** 1 ,626** 

p (2-tailed) ,000  ,000 

N 712 712 712 

Behaviors towards 

Environmental Problems 

Pearson Correlation ,294** ,626** 1 

p (2-tailed) ,000 ,000  

N 712 712 712 

DISCUSSION & CONCLUSION 

Discussion  

In the current research, PSTs’ awareness of sustainable development, attitudes and behaviors against 

environmental issues were determined. Then, the relationships among PSTs’ awareness of sustainable 

development, attitudes and behaviors towards environmental issues were explored. Results showed that PSTs’ 

awareness of sustainable development is high level. Omowunmi Sola and Michael (2016) also revealed that 

university students have high awareness about sustainable development in their study. In addition, PSTs’ 

awareness was examined in each sub-dimension of sustainable development which are environmental-moral, 

communal-social and environmental-economic. Their awareness about environmental-moral and communal-

social subdimensions are high level but their awareness about environmental-economic is medium level. 

Research conducted with science teacher candidates in different fields supports the current research. Although 

pre-service teachers have high awareness about environmental and social sub-dimensions of sustainable 

development, their awareness about economic sub-dimension of sustainable development was not sufficient 

 N Mean SD Min. Max. 

Attitudes toward  

Environmental Problems 
712 73,47 8,72 45,00 89,00 

Behaviors toward  

Environmental Problems 
712 56,67 9,48 30,00 78,00 
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level (Borg et al., 2014; Öztürk-Demirbaş, 2011; Türer, 2010).  This result revealed that it should be taken in 

consideration and emphasized to the objectives about economic subdimension in education for sustainable 

development (ESD). Furthermore, in education programs for sustainable development, each subdimension of 

sustainable development should be equally emphasized in order that science teacher candidates can have a 

holistic approach about sustainable development.  

The current study also showed that scores of science teachers candidates’ attitudes toward environmental 

problems are high level. Many studies conducted previously revealed similar conclusions (Alpak-Tunç & 

Yenice, 2017; Balcı, 2012; Borhan & Ismail, 2011; Öz-Aydın et al., 2013; Sarıkaya & Saraç, 2018). On the 

other hand, scores of science teacher candidates’ behaviors towards environmental problems are medium level. 

Alper (2014) and Güven & Aydoğdu (2012) also revealed in their study that PSTs’ environmentally friendly 

behaviors are medium level. In another study, Sadık and Sadık (2014) found that PSTs’ behaviors toward 

environmental problems were low level.  

The most important finding of the current research is that the relationships among PSTs’ awareness of 

sustainable development, attitudes and behaviors towards environmental problems. According to the results, 

the relationship between PSTs’ awareness of sustainable development and their attitudes toward environmental 

problems is positively directed medium level. Similarly, there is a positive medium level relationship between 

PSTs’ attitudes and behaviors toward environmental problems. However, the relationship between PSTs’ 

awareness of sustainable development and their behaviors towards environmental problems is low level in 

positive direction. Pe'er, Goldman & Yavetz (2007) also revealed in their research that there is a low 

relationship between pre-service teachers’ environmental knowledge (awareness) and environmental 

behaviors. Shafiei and Maleksaeidi (2020) and Zeng, Zhong, and Naz (2023) demonstrated in their research 

that environmental attitude is the direct determinant of environmental behavior and impacts it positively. 

Similarly, Liu, Teng & Han (2020) showed that environmental knowledge (awareness) has an important 

positive effect on environmental attitudes and environmental attitudes have a considerable positive effect on 

environmental behavioral intentions and environmental behaviors. On the other hand, awareness may not be a 

direct condition for environmental behavior although there are relationships between each other. That is, even 

if individuals’ awareness or knowledge is high level, they can remain rather indifferent to environmental 

behavior (Eom, 2019; Kaiser & Fuhrer, 2003; Liu et al., 2020; Moody-Marshall, 2022; Wi & Chang, 2018; 

Yılmaz & Can, 2020). From these results, it can be inferred that although pre-service teachers have high 

awareness about sustainable development and positive attitudes towards environmental problems, they may 

not take an action as an environmentally friendly. This means that high awareness and positive attitude are not 

only determinants to create and develop positive behaviors towards the environment. There can be many other 

factors affecting environmental behaviors like demographic factors, external factors and internal factors 

(Hwang et al., 2000; Kollmuss & Agyeman, 2002; Vicente-Molina et al., 2013). Therefore, developing 

environmental behavior is a complex process and cannot be explained with a one framework or diagram 

(Hwang et al., 2000; Kollmuss & Agyeman, 2002; Liu et al., 2020). 

Conclusions 

The current research presented significant data about that PSTs’ awareness of sustainable development 

and attitudes towards environmental problems are high level while their behaviors towards environmental 

issues are medium level. Moreover, the research revealed that both the relationship between PSTs’ awareness 

of sustainable development and their attitudes towards environmental problems and the relationship between 

PSTs’ attitudes towards environmental issues and their behaviors towards environmental issues are positively 

directed in medium level. On the other hand, the relationship between PSTs’ awareness of sustainable 

development and their behaviors toward environmental problems is positively directed low level. This research 

is crucial in terms of giving feedback about PSTs’ awareness of sustainable development, attitudes and 

behaviors towards environmental issues and the relationships among these variables to researchers, educators, 

curriculum designers for teachership programs, academicians and educational policy makers. The current study 

can contribute significantly to generate new ideas about that which courses and practices about sustainable 
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development and environmental issues can be placed in higher education or how sustainable development and 

environmental issues can be integrated with courses, and how academicians can plan their lessons effectively. 

Education has the key role for achieving sustainable development. Teachers especially science teachers have 

considerable responsibility to raise awareness about sustainable development of individuals. If science 

teachers’ awareness of sustainable development should be adequate level before graduation of university, they 

can help students gain awareness about sustainable development. Therefore, they can guide their students’ 

environmentally friendly attitudes and behaviors. Quality education aiming to improve pre-service science 

teachers’ awareness, attitude and behavior levels can make an important contribution to the society's awareness 

of sustainable development, the society's awareness of local and international environmental problems, and 

most importantly, the positive change in attitudes and behaviors towards environmental problems. 

REFERENCES 

Ajzen I. (1991). The theory of planned behaviour. Organizational behavior and human decision processes.  50 (2), 
179-211. https://doi.org/10.1016/0749-5978(91)90020-T  

Alpak-Tunç, G., & Yenice, N. (2017). An analysis of pre-service science teachers’ moral considerations about 
environment and their attitudes towards sustainable environment. International Electronic Journal of 
Environmental Education, 7(1), 17-33. 

Alper, U. (2014). Modelling pre-service science teachers' environmentally friendly behaviours in relation to 
psychological and cognitive variables. Unpublished Doctoral Thesis. Middle East Technical University, 
Ankara, Türkiye. 

Amoah, A., & Addoah, T. (2020). Does environmental knowledge drive pro-environmental behaviour in 
developing countries? Evidence from households in Ghana. Environment, Development and 
Sustainability,23,1–20. https://doi.org/10.1007/s10668-020-00698-x  

Arık, S., & Yılmaz, M. (2017). Prospective science teachers’ attitude toward the environmental problems and their 
metaphorical perceptions about environmental pollution. Kastamonu Education Journal, 25(3), 1147-1164. 

Balcı, S. (2012). A survey of turkish pre-service science teachers attitudes toward the environment. Eurasian 
Journal of Educational Research, 46, 121–140. 

Bell, D. V. J. (2016). Twenty-first century education: transformative education for sustainability and responsible 
citizenship. Journal of Teacher Education for Sustainability, 18, 48–56. https://doi.org/10.1515/jtes-2016-
0004 

Biçer, R., & Bulut, B. (2023). Öğretmen eğitiminde sürdürülebilir kalkınma için eğitimin yeri ve önemi (Türkiye 
Örneği). Kırşehir. Eğitim Fakültesi Dergisi, 24(2), 1215-1252. 

Blok, V., Wesselink, R., Studynka, O., & Kemp, R. (2015). Encouraging sustainability in the workplace: a survey 
on the pro-environmental behavior of university employees, Journal of Cleaner Production, 106, 55-67. 

Borg, C., Gericke, N., Höglund, H. O., & Bergman, E. (2014). Subject- and experience-bound differences in 
teachers’ conceptual understanding of sustainable development. Environmental Education Research, 20(4), 
526-551, https://doi.org/10.1080/13504622.2013.833584  

Borhan, M. T., & Ismail, Z. (2011). Pre-service teachers' perception toward environmental knowledge, attitudes 
and behaviours. Malaysian Journal of Learning and Instruction, 8, 117-137. 

Büyüköztürk, Ş., Kılıç Çakmak, E., Akgün, Ö. E., Karadeniz, Ş., & Demirel, F. (2016). Scientific research methods. 
(22. Edition). Ankara: Pegem Academy Publishing. 

Büyüköztürk, Ş. (2016). Data analysis handbook for social sciences: statistics, research design, SPSS practices and 
interpretation. (22. Edition). Ankara: Pegem Academy Publishing. 

Carmi, N., Arno, S., Orion, N. (2015). Transforming environmental knowledge into behavior: the mediating role 
of environmental emotions. Journal of Environmental Education, 46(3), 183-201, 
https://doi.org/10.1080/00958964.2015.1028517  

Cohen, L., Manion, L., & Morrison, K. (2007). Research methods in education. (6. Edition). USA and Canada: 
Routledge. 

https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1007/s10668-020-00698-x
https://doi.org/10.1515/jtes-2016-0004
https://doi.org/10.1515/jtes-2016-0004
https://doi.org/10.1080/13504622.2013.833584
https://doi.org/10.1080/00958964.2015.1028517


430 

Journal of Teacher Education and Lifelong Learning Volume: 6 Issue: 2 2024 
 

 

Çobanoğlu, O., & Türer, B. (2015). Fen Bilgisi ve Sosyal Bilgiler Öğretmenlerinin Sürdürülebilir Kalkınma 
Farkındalıklarının Belirlenmesi. Uluslararası Türk Eğitim Bilimleri Dergisi, 2015(5), 235-247. 

Dere, İ. & Çinikaya, C. (2023). Tiflis bildirgesi ve BM 2030 sürdürülebilir kalkınma amaçlarının çevre eğitimi ve 
iklim değişikliği dersi öğretim programına yansımaları. Ordu Üniversitesi Sosyal Bilimler Araştırma Dergisi, 
13(1), 1343-1366. https://doi.org/10.48146/odusobiad.1218188 

Dere, İ. & Demirci-Dölek, E. (2024). Türkiye sosyal bilgiler öğretim programında birleşmiş milletler 2030 
sürdürülebilir kalkınma amaçları. Bolu Abant İzzet Baysal Üniversitesi Eğitim Fakültesi Dergisi 
(BAİBÜEFD), 24(3), 1813-1837. https://dx.doi.org/10.17240/aibuefd.2024..-1435465 

Dobson, A. (2007). Environmental citizenship: towards sustainable development. Sustainable Development, 15, 
276–285. https://doi.org/10.1002/sd.344  

DuNann-Winter, D., & Koger, S. M. (2004). The psychology of environmental problems. Mahwah, NJ: Lawrence 
Erlbaum. 

Eilam, E., & Trop, T. (2012). Environmental attitudes and environmental behavior—which is the horse and which 
is the cart? Sustainability, 4 (9), 2210-2246. https://doi.org/10.3390/su4092210  

Eom, K. (2019). Does awareness of environmental problems guarantee environmental actions? Maybe more for 
those privileged. Research Collection School of Social Sciences. Paper 3105. Available at: 
https://ink.library.smu.edu.sg/soss_research/3105  

Ferguson, T., Roofe C., & Cook, L. D. (2021). Teachers’ perspectives on sustainable development: the implications 
for education for sustainable development. Environmental Education Research, 27(9), 1343-1359. 
https://doi.org/10.1080/13504622.2021.1921113 

Fidan-Yazgan, P., & Benzer, E. (2023). Fen bilimleri ve çevre ve iklim değişikliği programlarındaki kazanımların 
çevre okuryazarlığı bileşenleri bağlamında karşılaştırılması. Türkiye Eğitim Dergisi, 8(2), 299-320. 
https://doi.org/10.54979/turkegitimdergisi.1374836  

Fien, J. (2006). Teaching for a sustainable world: the environmental and development education project for teacher 
education. Environmental Education Research, 1(1), 21-33, https://doi.org/10.1080/1350462950010102  

Fraenkel, J.R., & Wallen, N.E. (2006). How to design and evaluate research in education. (6. Edition). New York: 
McGraw-Hill International Edition. 

García-González, E., Jiménez-Fontana, R., & Azcárate, P. (2020). Education for Sustainability and the Sustainable 
Development Goals: Pre-Service Teachers’ Perceptions and Knowledge. Sustainability, 12, 7741. 
https://doi.org/10.3390/su12187741  

Gardner, G., & Stern, P. (2008). The short list: The most effective actions U.S. households can take to curb climate 
change. Environment Science and Policy for Sustainable Development, 50(5),12–24. 
https://doi.org/10.3200/ENVT.50.5.12-25  

Gifford, R., & Sussman, R. (2012). Environmental attitudes. In S. D. Clayton (Ed.), The Oxford handbook of 
environmental and conservation psychology (pp. 65–80). Oxford University Press, 
https://doi.org/10.1093/oxfordhb/9780199733026.013.0004  

Grob, A. (1995). A structural model of environmental attitudes and behavior. Journal of Environmental Psychology, 
15, 209 – 220. https://doi.org/10.1016/0272-4944(95)90004-7  

Güven, E. (2013). Development of environmental problems attitude scale and determination of teacher candidates’ 
attitudes. Journal of Gazi Education Faculty, 33(2), 411–430. 

Güven, E., & Aydoğdu, M. (2012). Development of environmental problems behaviour scale and determination of 
teacher candidates’ behaviour levels. Journal of Uludag University of Faculty of Education, 25(2), 573–589. 

Hansla, A., Gamble, A., Juliusson, A., & Gärling, T. (2008). The relationships between awareness of consequences, 
environmental concern, and value orientations. Journal of Environmental Psychology, 28(1), 1-9. 
https://doi.org/10.1016/j.jenvp.2007.08.004  

Heimlich, J.E., & Ardoin, N. M. (2008). Understanding behavior to understand behavior change: A literature 
review. Environmental Education Research, 14(3), 215-237. https://doi.org/10.1080/13504620802148881 

https://doi.org/10.48146/odusobiad.1218188
https://dx.doi.org/10.17240/aibuefd.2024..-1435465
https://doi.org/10.1002/sd.344
https://doi.org/10.3390/su4092210
https://ink.library.smu.edu.sg/soss_research/3105
https://doi.org/10.1080/13504622.2021.1921113
https://doi.org/10.54979/turkegitimdergisi.1374836
https://doi.org/10.1080/1350462950010102
https://doi.org/10.3390/su12187741
https://doi.org/10.3200/ENVT.50.5.12-25
https://doi.org/10.1093/oxfordhb/9780199733026.013.0004
https://doi.org/10.1016/0272-4944(95)90004-7
https://doi.org/10.1016/j.jenvp.2007.08.004
https://doi.org/10.1080/13504620802148881


431 

Journal of Teacher Education and Lifelong Learning Volume: 6 Issue: 2 2024 
 

 

Hines, J.M., Hungerford, H.R., & Tomera, A.N. (1987). Analysis and synthesis of research on responsible 
environmental behavior: A meta-analysis. Journal of Environmental Education, 18(2),1-8. 
http://dx.doi.org/10.1080/00958964.1987.9943482  

Horvat, K. P., & Smrekar, A. (2017). From words to action: Improving drinking water behaviour in the urban 
environment. Geographia Polonica, 90(3), 301–317. https://doi.org/10.7163/GPol.0094  

Hsu, S.J., & Roth, R.E. (2006). An assessment of environmental literacy and analysis of predictors of responsible 
environmental behaviour held by secondary teachers in the hualien area of Taiwan. Environmental Education 
Research, 4(3), 229-249, https://doi.org/10.1080/1350462980040301  

Hungerford, H., & Volk, T. (1990). Changing learner behavior through environmental education. Journal of 
Environmental Education, 21(3), 8–21. https://doi.org/10.1080/00958964.1990.10753743  

Hwang, Y., Kim, S., & Jeng, J. (2000). Examining the causal relationship among selected antecedents of 
responsible environmental behavior. Journal of Environmental Education, 31(4), 19-25. 
https://doi.org/10.1080/00958960009598647  

Kahyaoğlu, M., & Özgen, N. (2012). An investigation of pre-service teachers’ attitudes towards environmental 
problems in terms of several variables. Journal of Theoretical Educational Science, 5(2), 171-185. 

Kaiser, F. G., & Fuhrer, U. (2003). Ecological behavior’s dependency on different forms of knowledge. Applied 
Psychology, 52, 598–613. 

Karpudewan, M., Ismail, Z., & Mohamed, N. (2013). Pre-service teachers' understanding and awareness of 
sustainable development concepts and traditional environmental concepts. Asia Pacific Journal of Educators 
and Education, 28, 117– 130. 

Karpudewan, M., Ismail, Z., & Roth. W. (2012).  promoting pro-environmental attitudes and reported behaviors of 
malaysian pre-service teachers using green chemistry experiments. Environmental Education Research. 18 
(3), 375–389. https://doi.org/10.1080/13504622.2011.622841 

Keleş, Ö. (2017). Investigation of Pre-Service Science Teachers’ Sustainable Consumption Behaviors in Terms of 
Some Variables. European Journal of Sustainable Development, 6(3), 321-332. 

Khalid Malik, M. S., Qi, Z., Iqbal, M., Zamir, S., & Fatima Malik, B. (2022). Education for sustainable 
development: Secondary school teacher's awareness and perception of integration. Sustainable Development, 
1–11. https://doi.org/10.1002/sd.2463  

Kil, N., Holland, S. M., & Stein, T. V.  (2014). Structural relationships between environmental attitudes, recreation 
motivations, and environmentally responsible behaviors. Journal of Outdoor Recreation and Tourism, 7–8, 
16–25. https://doi.org/10.1016/j.jort.2014.09.010  

Klaniecki, K., Wuropulos, K., & Hager, C.P. (2019). Behaviour change for sustainable development. Encyclopedia 
of Sustainability in Higher Education, 1–10.  

Koç, I., & Kuvaç, M. (2016). Preservice science teachers’ attitudes toward environment. International Journal of 
Environmental Science Education, 11(13), 5925-5941. 

Kollmuss, A., & Agyeman, J. (2002). Mind the gap: Why do people act environmentally and what are the barriers 
to pro-environmental behavior? Environmental Education Research, 8(3), 239-260, 
https://doi.org/10.1080/13504620220145401  

Labog, R.A. (2017). Teachers’ integration of environmental awareness and sustainable development practices. Asia 
Pacific Journal of Multidisciplinary Research, 5(3), 102-110. 

Levy, A., Orion, N., & Leshem, Y. (2018). Variables that influence the environmental behavior of adults. 
Environmental Education Research, 24(3), 307-325. https://doi.org/10.1080/13504622.2016.1271865  

Li, D., Zhao, L., Ma, S., Shao, S., & Zhang, L. (2019). What influences an individual's pro-environmental 
behaviour? A literature review. Resources, Conservation and Recycling, 146, 28–34. 
https://doi.org/10.1016/j.resconrec.2019.03.024  

Liu, P., Teng, M., & Han, C. (2020). How does environmental knowledge translate into pro-environmental 
behaviors?: the mediating role of environmental attitudes and behavioral intentions. Science of the Total 
Environment, 728 (2020), 126-138. https://doi.org/10.1016/j.scitotenv.2020.138126   

http://dx.doi.org/10.1080/00958964.1987.9943482
https://doi.org/10.7163/GPol.0094
https://doi.org/10.1080/1350462980040301
https://doi.org/10.1080/00958964.1990.10753743
https://doi.org/10.1080/00958960009598647
https://doi.org/10.1080/13504622.2011.622841
https://doi.org/10.1002/sd.2463
https://doi.org/10.1016/j.jort.2014.09.010
https://doi.org/10.1080/13504620220145401
https://doi.org/10.1080/13504622.2016.1271865
https://doi.org/10.1016/j.resconrec.2019.03.024
https://doi.org/10.1016/j.scitotenv.2020.138126


432 

Journal of Teacher Education and Lifelong Learning Volume: 6 Issue: 2 2024 
 

 

Major, L., Namestovski, Z., Horak, R., Bagany, A., & Krekic, V.P. (2017). Teach it to sustain it! environmental 
attitudes of hungarian teacher training students in Serbia. Journal of Cleaner Production, 154, 255-268. 
https://doi.org/10.1016/j.jclepro.2017.03.163   

Mainieri, T., Barnett, E. G., Valdero, T. R., Unipan, J. B., & Oskamp, S. (1997). Greenbuying: the influence of 
environmental concern on consumer behavior. The Journal of Social Psychology, 137, 189–204. 
https://doi.org/10.1080/00224549709595430   

Manolis, E. N., & Manoli, E. N.  (2021). Raising Awareness of the Sustainable Development Goals through 
EcologicalProjects in Higher Education. Journal of Cleaner Production, 279: 123614. 
https://doi.org/10.1016/j.jclepro.2020.123614    

Mansaray, A., Ajiboye, J. O., & Audu, U. F.  (1998). Environmental knowledge and attitudes of some nigerian 
secondary school teachers. Environmental Education Research. 4(3), 329-339. 
https://doi.org/10.1080/1350462980040307  

Marcinkowski, T., & Reid, A. (2019). Reviews of research on the attitude–behavior relationship and their 
implications for future environmental education research. Environmental Education Research. 25(4), 459-
471. https://doi.org/10.1080/13504622.2019.1634237   

Michael, F.L., Sumilan, H., Bandar, N.F.A., Hamidi, H.A, Jonathan, V.I, & Nor, N. M. (2020).Sustainable 
development concept awareness among students in higher education: A preliminary study. Journal of 
Sustainability Science and Management. 15(7):113–22. 

Moghadam, N.R., Narafshan, M.H., & Anjomshoa, L. (2022). Education for sustainable development: Effects of 
sustainability education on English language learners’ empathy and reading comprehension. Journal of 
Environmental Education, 53(5), 280-289. https://doi.org/10.1080/00958964.2022.2107605  

Montebon, D. R. T. (2018). Pre-service teachers' concept of sustainable development and its integration in science 
lessons. Jurnal Pendidikan Humaniora, 6(1), 1-8. 

Moody-Marshall, R. (2022). An investigation of environmental awareness and practice among a sample of 
undergraduate students in Belize. Environmental Education Research. 29(7), 911-928. 
https://doi.org/10.1080/13504622.2022.2079613   

Nasibulina, A. (2015). Education for sustainable development and environmental ethics. Procedia—Social and 
Behavioral Sciences, 214, 1077–1082. https://doi.org/10.1016/j.sbspro.2015.11.708   

National Research Council (1997). Building a foundation for sound environmental decisions. Washington, DC: 
The National Academies Press.  https://doi.org/10.17226/5756  

Newhouse, N. (1991). Implications of attitude and behavior research for environmental conservation. Journal of 
Environmental Education, 22(1), 26–32. https://doi.org/10.1080/00958964.1990.9943043   

Nikel, J. (2007). Making sense of education ‘responsibly’: findings from study of student teachers’ understanding(s) 
of education, sustainable development and education for sustainable development. Environmental Education 
Research, 13(5), 545-564. https://doi.org/10.1080/13504620701430778   

Omisore, A.G., Babarinde, G.M., Bakare, D.P., & Asekun-Olarinmoye, E.O (2017). Awareness and knowledge of 
the sustainable development goals in a university community in Southwestern Nigeria. Ethiopian Journal of 
Health Sciences, 27(6), 669-676. http://dx.doi.org/10.4314/ejhs.v27i6.12  

Omowunmi Sola, A., & Michael, E. (2016). Awareness of climate change and sustainable development among 
undergraduates from two selected universities in Oyo State, Nigeria. World Journal of Education, 6(3), 70-
81. doi:10.5430/wje.v6n3p70. 

Öz-Aydın, S., Şahin, S., & Korkmaz, T. (2013). Determination and comparison of elementary science, primary 
classroom and preschool teacher candidates’ environmental attitude levels. Necatibey Faculty of Education 

Electronic Journal of Science and Mathematics Education, 7 (2), 248-267. 

Özerkeskin, M., Salman Akin, B., Oner Armagan, F., & Keskin Samanci, N. (2012). Pre-service teachers’ attitudes 
towards some environmental problems. Energy Education Science and Technology Part B: Social and 

Educational Studies, 4(1), 97- 104. 

Öztürk-Demirbaş, Ç. (2011). The Study on the validity and reliability of the sustainable development awareness 
scale. World Applied Sciences Journal, 12(10), 1698-1707.  

https://doi.org/10.1016/j.jclepro.2017.03.163
https://doi.org/10.1080/00224549709595430
https://doi.org/10.1016/j.jclepro.2020.123614
https://doi.org/10.1080/1350462980040307
https://doi.org/10.1080/13504622.2019.1634237
https://doi.org/10.1080/00958964.2022.2107605
https://doi.org/10.1080/13504622.2022.2079613
https://doi.org/10.1016/j.sbspro.2015.11.708
https://doi.org/10.17226/5756
https://doi.org/10.1080/00958964.1990.9943043
https://doi.org/10.1080/13504620701430778
http://dx.doi.org/10.4314/ejhs.v27i6.12


433 

Journal of Teacher Education and Lifelong Learning Volume: 6 Issue: 2 2024 
 

 

Pallant, J. (2007). SPSS survival manual. a step-by-step guide to data analysis using SPSS for windows. New York: 
McGraw-Hill. 

Pant, H., Verma, J., & Surya, S. (2020). Environmental issues: Local, regional and global environmental issues. In 
H. Pant, et al. (Eds.). Three major dimensions of life: Environment, agriculture and health (pp. 234-246). 
Society of Biological Sciences and Rural Development, Prayagraj, U.P., India. 

Pe'er, S., Goldman, D. V., & Yavetz, B. (2007). Environmental literacy in teacher training: Attitudes, knowledge, 
and environmental behavior of beginning students. Journal of Environmental Education, 39(1), 45-59. 
https://doi.org/10.3200/JOEE.39.1.45-59 

Polat, S., & Kırpık, C. (2013). The Attitudes of pre-service teachers towards environmental issues. Bartin 
University Journal of Faculty of Education, 2(1), 205 – 227. 

Rajapaksa, D., Islam, M., & Managi, S. (2018). Pro-environmental behavior: The role of public perception in 
infrastructure and the social factors for sustainable development. Sustainability, 10, 937. 
https://doi.org/10.3390/su10040937  

Redondo, I., & Puelles, M. (2016). The connection between environmental attitude–behavior gap and other 
individual inconsistencies: A call for strengthening self-control. International Research in Geographical and 
Environmental Education, 26 (2), 107–120. https://doi.org/10.1080/10382046.2016.1235361  

Sadık, F., & Sadık, S. (2014). A study on environmental knowledge and attitudes of teacher candidates. Procedia- 
Social and Behavioral Sciences, 116, 2379-2385. https://doi.org/10.1016/j.sbspro.2014.01.577   

Sarıkaya, R., & Saraç, E. (2018). An analysis of pre-service teachers' attitudes towards environmental issues in 
terms of various variables. Universal Journal of Educational Research, 6(1), 99-109, DOI: 
10.13189/ujer.2018.060109. 

Schultz P. W. (2002). Knowledge, education, and household recycling: Examining the knowledge deficit model of 
behaviour change. In T. Dietz, P.C. Stern (eds.), New tools for environmental protection, pp. 67-82, 
Washington D.C.: National Academy Press. 

Shafiei, A., & Maleksaeidi, H. (2020) Pro-environmental behavior of university students: Application of protection 
motivation theory. Global Ecology and. Conservation, 22(2020), e00908, 1-10. 
https://doi.org/10.1016/j.gecco.2020.e00908 

Short, P. C. (2009). Responsible environmental action: Its role and status in environmental education and 
environmental quality. Journal of Environmental Education, 41(1), 7–21.  
https://doi.org/10.1080/00958960903206781  

Steg, L., & Vlek, C. (2009). Encouraging pro-environmental behavior: an integrative review and research agenda. 
Journal of Environmental Psychology, 29(3), 309–317. https://doi.org/10.1016/j.jenvp.2008.10.004    

Stern P. C. (2000). New environmental theories: Toward a coherent theory of environmentally significant 
behaviour. Journal of Social Issues, 56(3), 407-424. https://doi.org/10.1111/0022-4537.00175  

Strange, T., & Bayley, A. (2008). Sustainable development: Linking economy, society, environment. Paris: OECD. 

Sunthonkanokpong, W., & Murphy, E. (2019). Sustainability awareness, attitudes and actions: A survey of pre-
service teachers. Issues in Educational Research. 29, 562–582. 

Tan, Ç. (2014). An assessment of pre-service teachers' attitudes toward books on environment and relationship 
between attitudes and environmental behaviours; Environmental thinking. Procedia–Social and Behavioral 
Sciences. 116, 4357-4361. https://doi.org/10.1016/j.sbspro.2014.01.946  

Tejedor, G., Segalàs, J., & Rosas-Casals, M. (2018). Transdisciplinary in higher education forsustainability: How 
discourses are approached in engineering education. Journal of cleaner production, 175, 29-37. 
https://doi.org/10.1016/j.jclepro.2017.11.085  

Timur, S., Timur, B., & Karakaş, A. (2014). Investigating pre-service teachers’ knowledge and behaviors toward 
environment. The Anthropologist, 17(1), 25–35, https://doi.org/10.1080/09720073.2014.11891411  

Tuncer, G., Sungur, S., Tekkaya, C., & Ertepınar, H. (2007). A comparative study on pre-service teachers’ and 
elementary students’ attitudes towards the environment. International Research in Geographical and 
Environmental Education, 16(2), 188-198. https://doi.org/10.2167/irgee217.0  

https://doi.org/10.3390/su10040937
https://doi.org/10.1080/10382046.2016.1235361
https://doi.org/10.1016/j.sbspro.2014.01.577
https://doi.org/10.1016/j.gecco.2020.e00908
https://doi.org/10.1080/00958960903206781
https://doi.org/10.1016/j.jenvp.2008.10.004
https://doi.org/10.1111/0022-4537.00175
https://doi.org/10.1016/j.sbspro.2014.01.946
https://doi.org/10.1016/j.jclepro.2017.11.085
https://doi.org/10.1080/09720073.2014.11891411
https://doi.org/10.2167/irgee217.0


434 

Journal of Teacher Education and Lifelong Learning Volume: 6 Issue: 2 2024 
 

 

Türer, B. (2010). The awareness levels of science and social science prospective teachers regarding sustainable 
environment. Unpublished Master Thesis. Ondokuz Mayıs University, Samsun, Türkiye. 

UNESCO (2013). Education for Sustainable Development. Paris, France. Available online: 
https://unesdoc.unesco.org/ark:/48223/pf0000222120?posInSet=1&queryId=2491da34-add3-4a54-90f9-
b84ed7d579b0  

United Nations Educational, Scientific and Cultural Organization [UNESCO] (1978). Intergovernmental 
conference on environmental education: final report. UNESCO and UNEP: Tbilisi (USSR). Paris. Available 
at: https://unesdoc.unesco.org/ark:/48223/pf0000032763 

Uyanık, G. (2017).  Investigation of the attitudes towards environmental issues and knowledge levels of candidate 
teachers. Ondokuz Mayis University Journal of Faculty of Education, 36(1), 133-145. 
https://doi.org/10.7822/omuefd.327394 

Vicente-Molina, M.A., Fernández-Sáinz, A., & Izagirre-Olaizola, J. (2013). Environmental knowledge and other 
variables affecting pro-environmental behavior: Comparison of university students from emerging and 
advanced countries. Journal of Cleaner Production, 61, 130-138. 
https://doi.org/10.1016/j.jclepro.2013.05.015   

Vlek, C., & Steg, L. (2007). Human behavior and environmental sustainability: Problems, driving forces and 
research topics. Journal of Social Issues, 63(1), 1–19. https://doi.org/10.1111/j.1540-4560.2007.00493.x   

Wi, A., & Chang, C. H. (2018). Promoting pro-environmental behaviour in a community in Singapore – from 
raising awareness to behavioural change. Environmental Education Research, 25(7), 1019–1037. 
https://doi.org/10.1080/13504622.2018.1528496   

Williams, K.J., & Cary, J. (2002). Landscape preferences, ecological quality, and biodiversity protection. 
Environment and Behavior, 34(2), 257–274. https://doi.org/10.1177/00139165020340020   

World Commission on Environment and Development (WCED). (1987). Our common future. Retrieved from 
http://www.un-documents.net/ocf-02.htm#I. 

Yılmaz, V., & Can, Y. (2020). Impact of knowledge, concern and awareness about global warming and global 
climatic change on environmental behavior. Environment, Development and Sustainability, 22(7), 6245–
6260. https://doi.org/10.1007/s10668-019-00475-5  

Yusliza, M.Y., Amirudin, A., Rahadi, R.A., Nik Sarah Athirah, N.A., Ramayah, T., Muhammad, Z., Dal Mas, F., 
Massaro, M., Saputra, J., Mokhlis, S. (2020). An investigation of pro-environmental behaviour and 
sustainable development in Malaysia. Sustainability, 12, 7083. https://doi.org/10.3390/su12177083  

Zeng Z., Zhong, W., & Naz S.  (2023). Can environmental knowledge and risk perception make a difference? The 
role of environmental concern and pro-environmental behavior in fostering sustainable consumption 
behavior. Sustainability, 15(6), 4791. https://doi.org/10.3390/su15064791  

https://unesdoc.unesco.org/ark:/48223/pf0000222120?posInSet=1&queryId=2491da34-add3-4a54-90f9-b84ed7d579b0
https://unesdoc.unesco.org/ark:/48223/pf0000222120?posInSet=1&queryId=2491da34-add3-4a54-90f9-b84ed7d579b0
https://unesdoc.unesco.org/ark:/48223/pf0000032763
https://doi.org/10.7822/omuefd.327394
https://doi.org/10.1016/j.jclepro.2013.05.015
https://doi.org/10.1111/j.1540-4560.2007.00493.x
https://doi.org/10.1080/13504622.2018.1528496
https://doi.org/10.1177/00139165020340020
https://doi.org/10.1007/s10668-019-00475-5
https://doi.org/10.3390/su12177083
https://doi.org/10.3390/su15064791

