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ABSTRACT

SUSTAINABILITY CONSCIOUSNESS IN NEW GENERATIONS

Aras, Melike
Master of Science, Science Education in Mathemetics and Science Education
Supervisor : Prof. Dr. Elvan Sahin

November 2024, 126 pages

The aim of this study is to investigate the sustainability consciousness levels of ninth-
grade students in Turkey and how well students' sustainable behavior levels can be
predicted by using their sustainable knowingness and sustainable attitude levels. The
study employed associational research methodologies, including correlational and
causal-comparative research. Data for the main study was collected from 922 ninth-
grade students currently enrolled in five different public Anatolian high schools and
two public science high schools located in the Sehitkamil district of Gaziantep,
selected through the convenience sampling method. All data were collected in the
spring semester of the 2023-2024 academic year. The ninth-grade students’
sustainability consciousness were obtained through Sustainability Consciousness
Questionnaire adapted into Turkish by Yiiksel and Yildiz (2019). Descriptive
statistics showed high-level sustainability consciousness for these students.
Moreover, the findings revealed a significant gender difference in sustainability
consciousness levels, with male students exhibiting a higher-level sustainability
consciousness than females. In order to examine the significant predictors of

sustainable behaviors path analysis was conducted. Results showed that sustainable



attitude can directly predict ninth grade students’ sustainable behavior, whereas

sustainable knowingness indirectly.

Keywords: Sustainable Development, Education for Sustainable Development,
Sustainability Consciousness, Sustainable Behavior
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YENIi NESIiLLERDE SURDURULEBILIRLIK BILINCI

Aras, Melike
Yiiksek Lisans, Fen Bilimleri Egitimi, Matematik ve Fen Bilimleri Egitimi
Tez Yoneticisi: Prof. Dr. Elvan Sahin

Kasim 2024, 126 sayfa

Bu ¢aligmanin amaci, Tiirkiye'deki dokuzuncu smif 6grencilerinin stirdiiriilebilirlik
bilinci seviyelerini incelemek ve 6grencilerin siirdiiriilebilir davranis seviyesinin
stirdiiriilebilirlik bilgisi, stirdiiriilebilirlik tutumu seviyesi kullanilarak ne kadar iyi
yordayabilecegini incelemektir. Calisma, iliskisel arastirma ydntemlerini,
korelasyonel ve nedensel karsilastirmali arastirmalari igermektedir. Ana ¢aligma i¢in
veriler, uygun Ornekleme yontemiyle segilen Gaziantep'in Sehitkamil ilgesinde
bulunan bes farkli devlet Anadolu lisesi ve iki devlet fen lisesinde kayitli olan 922
dokuzuncu sinif 6grencisinden toplanmigtir. Tiim veriler, 2023-2024 egitim-6gretim
yilinin  ikinci doneminde toplanmustir. Dokuzuncu sinif  &grencilerinin
strdiiriilebilirlik bilinci Yiiksel ve Yildiz (2019) tarafindan Tiirk¢eye uyarlanan
Stirdiirtilebilirlik  Bilinci Anketi ile elde edilmistir. Tanimlayict istatistikler,
dokuzuncu siif 6grencilerinin yiiksek diizeyde siirdiiriilebilirlik bilinci sergiledigini
gostermektedir. Ayrica, bulgular, erkek 6grencilerin kadin 6grencilere kiyasla daha
yliksek diizeyde siirdiiriilebilirlik bilinci sergiledigini ortaya koymaktadir.
Stirdiirtilebilir davranisin 6nemli yordayicilarini incelemek amaciyla yol analizi

yapilmustir.  Sonuglar, siirdiiriilebilir  tutumun dogrudan dokuzuncu smf

vii



ogrencilerinin siirdiirtilebilir davraniglarin1 yordadigini, siirdiiriilebilir bilginin ise

dolayli olarak etkiledigini géstermektedir.

Anahtar Kelimeler: Siirdiiriilebilir Kalkinma, Siirdiiriilebilirlik Igin Egitim,

Siirdiiriilebilirlik Bilinci, Siirdiiriilebilir Davranis
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CHAPTER 1

INTRODUCTION

Human beings have been facing many global environmental problems such as
climate change, global warming, ozone depletion, biodiversity loss and water
scarcity. These global problems are too complex and wide-ranging for short-term
solutions (United Nations, 2015). These global challenges' complexity and far-
reaching nature require sustainable, long-term solutions rather than temporary fixes
(United Nations, 1972). Due to the fact that these problems are called as complex
and requires global efforts, Governments, the private sector, civil society
organizations, and various segments of society must collaborate to address these
problems (United Nations, 1972). Therefore, the term "sustainable development™ has
emerged (WCED, 1987).

Sustainable development defined in Brundtland report as

“Sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs” (WCED,
1987, p. 43).

Following the publication of the Brundtland Report, sustainable development has
emerged as a central concept in international discussions and policy frameworks,
notably at the United Nations Conference on Environment and Development
(UNCED) in 1992. In 1992, "Agenda 21" was adopted at the UN Conference on
Environment and Development. It is a global action plan for sustainable
development, promoting cooperation among governments, the private sector, and

civil society to address environmental and development challenges (UNCED,



1992).. In 2000, the United Nations established the Millennium Development Goals
(MDGs) to be achieved by 2015 (United Nations, 2000). The eight goals are:

Eradicate extreme poverty and hunger

Achieve universal primary education

Promote gender equality and empower women

Reduce child mortality

Improve maternal health

Combat HIV/AIDS, malaria, and other diseases

Ensure environmental sustainability

Develop a global partnership for development (United
Nations, 2000).

NG~ LNE

The outcomes of these goals were evaluated in The Millennium Development Goals
Report 2015 (United Nations, 2015). This report highlights that although significant
global improvements were made, critical goals—particularly in poverty, gender
inequality, health, and environmental sustainability—were not met by 2015 (United
Nations, 2015). In 2002, the World Summit on Sustainable Development (WSSD)
was held in Johannesburg, two years after the publication of the Millennium
Development Goals (MDGSs) (United Nations, 2002). A key outcome of the summit
was the Johannesburg Plan of Implementation (JPOI), also known as Agenda 21+
(United Nations, 2002). This framework was adopted to enhance sustainable
development and emphasized the importance of fulfilling the commitments outlined
in Agenda 21. The Rio+20 conference, officially known as the United Nations
Conference on Sustainable Development, took place in Rio de Janeiro, Brazil, in
2012. The conference produced a document titled "The Future We Want," which
outlines specific and practical steps for implementing sustainable development
(United Nations, 2012). The 2030 Agenda for Sustainable Development, adopted by
the United Nations General Assembly on September 25, 2015, is a transformative
roadmap aimed at eradicating poverty, protecting the planet, and promoting
prosperity for all by 2030 (United Nations, 2015). Central to this agenda are the

Sustainable Development Goals (SDGs), which encompass 17 goals and 169 targets



designed and accepted by the United Nations in 2015 as part of the 2030 Agenda for
Sustainable Development (United Nations, 2015).

The SDGs provide a comprehensive framework to address various dimensions of
sustainable development, including social, economic, and environmental aspects.
These three aspects are commonly referred to as the three pillars of sustainable
development in the literature (e.g., UNESCO, 2005). A detailed description of three
pillars of sustainable development by UNESCO:
Society: an understanding of social institutions and their role in change and
development, as well as the democratic and participatory systems which give

the opportunity for the expression of opinion, the selection of governments,
the forging of consensus and the resolution of differences.

Environment: an awareness of the resources and fragility of the physical
environment and the effects on it of human activity and decisions, with a
commitment to factoring environmental concerns into social and economic
policy development.

Economy: a sensitivity to the limits and potential of economic growth and
their impact on society and on the environment, with a commitment to assess
personal and societal levels of consumption out of concern for the
environment and for social justice (UNESCO, 2005, p. 5).

These three dimensions includes fifteen perspectives/subthemes. The societal
dimension encompasses the following perspectives: human rights, peace and human
security, gender equality, cultural diversity and intercultural understanding, health
and HIV/AIDS, and governance (UNESCO, 2006). The environmental dimension
includes considerations of natural resources (such as water, energy, agriculture, and
biodiversity), climate change, rural development, sustainable urbanization, and
disaster prevention and mitigation (UNESCO, 2006). The economic dimension
focuses on poverty reduction, corporate responsibility and accountability, and the
market economy (UNESCO, 2006).



United Nations (1992) emphasised that to foster sustainable development, education
is a key strategy. By integrating education for sustainable development into
education systems, societies can raise individuals who are environmentally
conscious, socially responsible, and equipped with the skills and knowledge needed
to address the complex challenges of the 21st century (UNESCO, 2017).

According to UNESCO (2017), ESD encompasses various topics, including
environmental conservation, social justice, poverty alleviation, climate change,
biodiversity, sustainable agriculture, renewable energy, responsible consumption,
and global citizenship. Moreover, aim of ESD is to integrate these themes into the
educational curriculum and create learning experiences that include raising
awareness, fostering skills and competencies, promoting active citizenship
(UNESCO, 2017).

Raising awareness is essential for ESD (UNESCO, 2017). Sustainability
Consciousness (SC) defined by Gericke et al as “experience or awareness of
sustainability phenomena” (2019, p.37). It differs than environmental awareness
since it also includes social and economic dimension of sustainable development.
Therefore, it is important to raise individuals which have sustainability
consciousness to promote sustainable development. Berglund et al. (2014) states that
Sustainability Consciousness (SC) aims to integrate cognitive and affective domains
which are knowledge, attitude, behavior and covers all three dimensions of
sustainable development which are social, environmental and economic. However,
Gericke et al (2019) prefer to use the term knowingness instead of knowledge. Since
“knowledge” is the understanding of facts and information, “knowingness” involves
a deeper level of comprehension, critical thinking, and practical application of
knowledge, thus “knowingness has both a cognitive, knowledge-based component
and an affective-based component” (Gericke et al.,, 2019, p. 38). Sustainable
knowingness defined as ‘’the knowingness about the fundamentals on which SD is
based on’’ (Olsson, Gericke, & Chang Rundgren, 2015, p.184). Olsson et al. (2015)
states that ** an attitude in the field of sustainability relates to a positive or negative
feeling towards an SD issue linked to the 15 sub-themes of the SD dimensions



defined by UNESCO’’ (p.184). Therefore, Sustainable attitude defined as ‘’the
attitudes towards the SD issues’” (Gericke et al., 2019, p. 39). Sustainable behavior
defined as “what people do in relation to the SD issues under consideration’’
(Gericke et al., 2019, p. 39). Olsson (2018) state that “by relating the concept of SC
to the UNESCO framework, the concept is also automatically related to the more
recent 17 sustainable development goals (SDGs)’’ (p.72). Moreover, it is emphasised
that due to goal four which ESD is recognized globally as a means of providing
quality education, the concept of SC is expected to be enduring, directly linked to
the current and future sustainability goals of Agenda 2030 (Olsson, 2018). Moreover,
Gericke et al. (2019) revised a scale “Sustainability Consciousness Questionnaire
(SCQ)’’ which is developed by Michalos et al. (2012) to assess knowledge, attitude,
and behavior based on UNESCO subthemes. Since it is argued that, previous studies
focused on just environmental dimension (e.g. Sanchez & Lafuente, 2010), or three

dimensions of SD with just on cognitive or affective domain.

However, there are many psychometric variables which SC does not include such as
values, interests, motivations (Olsson, 2018). Furthermore, it is stated that SC do not
claim a direct relationship between sustainable knowingness and sustainability
behavior (Olsson, 2018). To establish the relationship between the sustainable
knowingness, sustainable attitude and sustainable behavior, there are lots of theory
and model in the literature. There are many variables and models which shape
sustainable behavior in the context of environmental education and education for
sustainable development. Although these models mostly have been using to explain
determinants of environmental behavior, it is also used to explain the determinants
of sustainable behavior. The models mostly used to explain sustainable behavior are
Knowledge, Attitude, Behavior (KAB) Model, Models of predictors of
environmental behavior by Hines, Hungerford and Tomera (1987), The Value-
Belief-Norm (VBN) theory, The Theory of Reasoned Action (TRA) and Theory of
planned behaviour (TPB). The Knowledge, Attitude, Behavior (KAB) Model also
known as “Early Linear Model” states that knowledge influence attitude that leads

to behavior change (Hungerford & Volk, 1990). In this model, an increase in



knowledge about a specific topic can lead to changes in attitudes, which can
subsequently influence behavior (Hungerford & Volk, 1990). In the context of
environmental education this model states that increased environmental knowledge
leads to environmental attitude, which encourages pro-environmental behavior.
Although it is argued that this model may be insufficient to explain the relationship
between knowledge attitude and behavior since increase in environmental
knowledge may not always lead positive attitude which turns environmental
behavior, or attitudes may not cause acting in environmental behavior (Kollmus &
Agyeman, 2002). To overcome these reasons many other models developed by
researchers. One of those models is Models of predictors of environmental behavior
by Hines, Hungerford and Tomera (1987). According to the model, factors explain
environmental behavior are knowledge of issues, knowledge of action strategies,
locus of control, attitudes, verbal commitment, and an individual's sense of
responsibility (Hines et al., 1987). The model asserts that knowledge, skills, and
personality traits such as attitudes and locus of control clearly drive the desire to act.
Furthermore, situational factors, including economic constraints and social
pressures, significantly influence this behavior, either inhibiting or reinforcing it.
Another model is The Value-Belief-Norm (VBN) theory which is developed by
Stern et al. (1999) to determine the factors which explain environmental behavior.
According to the Value-Belief-Norm (VBN) theory, individuals' altruistic values
(concern for the welfare of others), biospheric values (concern for the environment
and ecosystems), and egoistic values (concern for personal costs and benefits) shape
their environmental beliefs which enhance awareness of consequences (AC) and
ascription of responsibility (AR), which activate personal norms (feelings of moral
obligation), ultimately leading to pro-environmental behaviors (Stern, 2000).
Another model is The Theory of Reasoned Action (TRA) which is developed by
Ajzen and Fishbein (1980). TRA propose that a person's behavior is mainly
influenced by their intention to engage in that behavior, which is affected by two
main factors: attitudes towards the behavior and subjective norms (Ajzen & Fishbein,

1980). Moreover, Ajzen (1985) noted that intention is not always the primary factor



influencing behavior, especially when those behaviors are not volitional control.
Therefore Ajzen(1985) proposed the new model which is The Theory of Planned
Behavior (TPB) by adding new variable which is perceived behavioral control to
TRA. According to the TPB, there are three predictors of behavioral intention which
are attitudes toward the behavior, Subjective norms and perceived behavioral

control.

Although it is argued that KAB model may be insufficient to explain the relationship
between knowledge attitude and behavior, it is still mostly used in many areas. Luci¢
and Uzelac (2024) stated that KAB model “could serve as a suitable framework for
investigating sustainable behaviour among young adults as desirable behaviour”
(p-3). Moreover. Some studies examined the direct relationship between Sustainable
knowledge, sustainable knowingness and sustainable behavior. Leal et al. (2024)
explored sustainability perceptions among higher education students, focusing on the
relationship between their knowledge, attitudes, and behaviors regarding
sustainability by using KAB model. They used Sustainability consciousness
questionnaire. Leal et al. (2024) found that sustainable knowingness positively
predicted sustainable attitude directly, sustainable attitude predicted sustainable
behavior directly, sustainable knowingness predicted sustainable behavior directly,
sustainable knowingness predicted sustainable behavior indirectly via sustainable
attitude. According to Dominguez-Valerio et al. (2019) conducted a study to detect
high school students’ sustainable knowingness, sustainable attitude and sustainable
behavior by adapting SCQ and in the Dominican Republican and they found that
there was a significant direct effect sustainable knowingness on sustainable attitude
and sustainable attitude on sustainable behavior directly, however, there was no
significant direct effect of sustainable knowingness on sustainable behavior.
Moreover, sustainable knowingness significantly predicts sustainable behaviour

through sustainable attitude indirectly.

Thus, this study examines the level of sustainability consciousness and its
components which are sustainable knowingness, sustainable attitude and sustainable

behavior. Moreover, KAB model was used as a theoretical framework to relationship



between sustainable knowingness, sustainable attitude and sustainable behavior.
Based on the KAB model following null hypothesis were constructed and

hypothesised model illustrated fig 1.2 below:

Ho 1: There is no significant effect of Sustainable Knowingness on Sustainable

Behavior.

Ho 2: There is no significant effect of Sustainable Knowingness on Sustainable
Attitude.

Ho_3: There is no significant effect of Sustainable Attitude on Sustainable Behavior

Sustainable Attitude
Mo 1 Mo 2

Sustainable Knowingness Sustainable Behavior

Mo 3

Figure 1.1 Hypothesised Model for Current Study

Additionally, many studies revealed gender difference sustainability consciousness
and its subdimensions. Olsson and Gericke (2017) conducted a study in Sweden to
investigate gender differences in students' Sustainability Consciousness (SC) across
three dimensions: environmental, social, and economic with high school students.
The results consistently showed that girls outperformed boys in all dimensions of

SC. Moreover, Berglund and Gericke (2016) conducted a study investigating the



views of Swedish upper secondary students on sustainable development (SD). This
study, involving 638 students aged 18-19, observed gender differences that were
statistically significant across all dimensions of SC favoring girls. Another study was
conducted among 489 participants, in Turkey with a diverse sample, representing
individuals with various demographic backgrounds, including differences in gender,
age, occupation, income levels, and prior exposure to the concept of sustainable
development (Yakisik & Mustafazade, 2023). Study revealed that sustainability
consciousness significantly differed between male and female participants.
Specifically, male participants showed higher levels of sustainability consciousness,
compared to female participants, this study revealed just overall sustainability
consciousness, it did not examine its subdimensions. Moreover, Marcos-Merino et
al. (2020) assessed sustainability knowingness, attitudes, and behaviors across three
dimensions: environmental, social, and economic. The study also revealed gender
differences in sustainability behaviors, particularly in the economic dimension. Male
pre-service teachers reported higher economic behaviors. However, there were no
significant gender differences in sustainability attitudes or knowingness, as both
male and female pre-service teachers demonstrated similar levels of knowledge and
attitudes across the sustainability dimensions (Marcos-Merino et al., 2020).
Therefore, in this study SC and its subdimensions will be examined in terms of
gender.

Additionally, ninth grade students were selected as a participant for the current
research due to many reasons. Firstly, ESD should be implemented at all levels of
education as stated in Decade of Education for Sustainable Development (DESD)
documents (United Nations, 2005). Ninth graders in Turkey, newly graduated from
middle schools, and detecting their SC could be important to review curricula and
educational programs in terms of ESD. Secondly, Olsson and Gericke (2016) states
that ninth grade students are adolescents (1416 years old) exhibit a dip in SC. Since
in this age interval, adolescents show less interest in natural environments compared
to both younger and older individuals (Kaplan & Kaplan, 2002). Olsson and Gericke

(2016) called this age interval as “adolescent dip’’. Therefore, it is important to



demonstrate ninth grade students SC and its subdimensions to arrange educational

programs and policies.

1.1 Purpose of the Study

The aim of this study is to examine sustainability consciousness levels of ninth-grade
students in Turkey and how well students’ sustainable behavior levels can be

predicted using sustainable knowingness and sustainable attitude levels.

1.2 Research Questions

Three research questions guide this study:

1) What are the Sustainability Consciousness levels of high school students?

2) s there a statistically significant difference in Sustainability Consciousness
level with respect to gender (male, female)?

3) What is the relationship between sustainable behaviour, sustainable

knowingness and sustainable attitude?

a) To what extent can students’ sustainable behaviour level be predicted by
sustainable knowingness and sustainable attitude level?
b) To what extent can students’ sustainable attitude level be predicted by

sustainable knowingness level?
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1.3 Significance of the Study

UNESCO (2017) emphasised that integrating education for sustainable development
into education systems, societies can raise individuals who are environmentally
conscious, socially responsible, and equipped with the skills and knowledge needed
to address the complex challenges of the 21st century. Therefore, it is important to
examine variables to tackle with 21% century challenges such as climate change. As
UNESCO (2017) emphasised these variables are environmental consciousness,
skills, knowledge and attitude. However, sustainability consciousness is a broader
term than environmental consciousness because it includes three pillars of
sustainable development which are environment, social and economic. Moreover,
according to Gericke et al. (2019) sustainability consciousness has three dimension
which are sustainable knowingness, sustainable attitude, and sustainable behavior.
Although sustainability consciousness is a broader term, many study conducted with
just environment dimension such as environmental awareness, environmental
behavior or environmental attitude. However, this study conducted with taking into
consideration the three dimension of sustainability consciousness which are

sustainable knowingness, sustainable attitude, and sustainable behavior.

There are many studies examining the variables shaping pro-environmental
behavior, however few studies examined the variables shaping sustainable behavior.
Although, there are many models which explain the determinants of pro-
environmental behavior, few studies conducted to predict sustainable behavior.
Moreover, Boeve-de Pauw, Gericke, Olsson, and Berglund (2015) cited *’sustainable
development can only be achieved through behavioral change’’ (Schultz, 2011,
p.1080). Therefore, it is important to examine the variables which shape the

sustainable behavior.

Gender equality is also one of the SDGs (goal 5). Moreover, goal four which is
quality education highlights "By 2030, eliminate gender disparities in education and
ensure equal access to all levels of education and vocational training for the

vulnerable, including persons with disabilities, indigenous peoples and children in
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vulnerable situations." (United Nations, 2015, pp. 19-20). Gender equality enhances
the effectiveness of education and behavior change strategies, contributing to SD.

Therefore, it is important to examine SC and associated variables in terms of gender.

Moreover, UNESCO (2005) emphasised “the need for more research, innovation,
monitoring and evaluation to develop and prove the effectiveness of ESD good
practices” (p.10). Determining sustainability consciousness of students and
examining the relationship between associated variables are important for
transforming educational programs, developing solutions to global issues,
identifying steps to enhance the social impact of young people. This may help align

educational goals with the aim of creating a more sustainable future.
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1.4 Definition of Important Terms

Sustainable Development: a widely accepted definition of sustainable development
is: “Sustainable development is development that meets the needs of the present

without compromising the ability of future generations to meet their own needs”

(WCED, 1987, p. 43).

Education for Sustainability Development: According to UNESCO (2014),
Education for Sustainable Development (ESD) is defined as “education that allows
every human being to acquire the knowledge, skills, attitudes, and values necessary

to shape a sustainable future” (p. 12).

Sustainability Consciousness: Sustainability Consciousness (SC) defined by

Gericke et al as “experience or awareness of sustainability phenomena” (2019, p.

37).

Sustainable Knowingness: Sustainable knowingness defined as “’the knowingness
about the fundamentals on which SD is based on’’(Olsson, Gericke, & Chang
Rundgren, 2015, p.184)

Sustainable Attitude: Sustainable attitude defined as ¢’the attitudes towards the SD
issues’’ (Gericke et al., 2019, p. 39).

Sustainable behavior: Sustainable behavior defined as * what people do in relation

to the SD issues under consideration’’ (Gericke et al., 2019, p. 39).
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CHAPTER 2

LITERATURE REVIEW

Literature review part of present study includes Sustainable Development, Education
For Sustainable Development, Sustainability Consciousness, Models Explaining
Sustainable Behavior, and Studies Related to Sustainability Consciousness:
Associated Variables and Gender Difference.

2.1  Sustainable Development

The concept of sustainable development was first formally discussed and defined in
the report titled “Our Common Future” also known as the Brundtland Report. The
report was published by the World Commission on Environment and Development
(WCED, 1987). Brundtland report stated that social, economic, and environmental
issues are interconnected to each other. Also, it provided a widely accepted definition

of sustainable development which is:

“Sustainable development is development that meets the needs of the present
without compromising the ability of future generations to meet their own
needs” (WCED, 1987, p. 43).

In that report, it was emphasized that environmental degradation, poverty, and social
inequalities need to be dealt with immediately. Moreover, it emphasized the
importance of acting globally, responsible governance, and integrating sustainability
principles into policy-making and decision-making processes. After the publication
of the Brundtland Report, sustainable development has become a key concept in
international debates and policy frameworks such as United Nations Conference on
Environment and Development (UNCED) in 1992. It was adopted ’Agenda 21’ at

15



UNCED (1992). Agenda 21 is a comprehensive action plans for sustainable
development worldwide. Agenda 21 outlines strategies for addressing global
environmental and development challenges through the cooperation of governments,
the private sector, and civil society (UNCED, 1992). Agenda 21 is a 351-page
document consisting 4 sections with 40 chapters. Section 1 of Agenda 21, titled
"Social and Economic Dimensions," includes eight chapters: Preamble, International
Cooperation to Accelerate Sustainable Development in Developing Countries and
Related Domestic Policies, Combating Poverty, Changing Consumption Patterns,
Demographic Dynamics and Sustainability, Protecting and Promoting Human
Health, Promoting Sustainable Human Settlement Development, and Integrating
Environment and Development in Decision-Making (UNCED, 1992, pp. 7-39).
Section 2 of Agenda 21, titled titled "Conservation and Management of Resources
for Development " includes 14 chapters : “Protection of the Atmosphere, Integrated
Approach to the Planning and Management of Land Resources, Combating
Deforestation, Combating Desertification and Drought, Sustainable Mountain
Development, Promoting Sustainable Agriculture and Rural Development,
Conservation of Biological Diversity, Environmentally Sound Management of
Biotechnology, Protection of the Oceans, All Kinds of Seas, and Coastal Areas,
Protection of the Quality and Supply of Freshwater Resources, Environmentally
Sound Management of Toxic Chemicals, Environmentally Sound Management of
Hazardous Wastes, Environmentally Sound Management of Solid Wastes and
Sewage-Related Issues, and Safe and Environmentally Sound Management of
Radioactive Wastes” (UNCED, 1992, pp. 40-119). Section 3 of Agenda 21, titled
"Strengthening the Role of Major Groups,"” includes 10 chapters: “Preamble, Global
Action for Women Towards Sustainable and Equitable Development, Children and
Youth in Sustainable Development, Recognizing and Strengthening the Role of
Indigenous People and Their Communities, Strengthening the Role of Non-
Governmental Organizations (NGOs), Local Authorities’ Initiatives in Support of
Agenda 21, Strengthening the Role of Workers and Their Trade Unions,

Strengthening the Role of Business and Industry, Scientific and Technological
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Community, and Strengthening the Role of Farmers” (UNCED, 1992, pp. 120-177).
Section 4 of Agenda 21, titled "Means of Implementation,” includes eight chapters:
“Financial Resources and Mechanisms, Technology Transfer, Cooperation and
Capacity-Building, Science for Sustainable Development, Promoting Education,
Public Awareness and Training, International Cooperation for Capacity-Building in
Developing Countries, International Institutional Arrangements, International Legal
Instruments and Mechanisms, and Information for Decision-Making” (UNCED,
1992, pp. 178-351). To conclude, Agenda 21 is seen as a cornerstone of global efforts
toward sustainable development since it provides a framework for nations to work
together to address environmental degradation, poverty, and inequality, while
promoting economic growth in a sustainable manner (e.g. Selin & VVanDeveer, 2012;
Leal Filho, 2000).

After eight years in 2000, United Nations declared The Millennium Development
Goals (MDGs) (United Nations, 2000). It includes eight goals which are Eradicate
extreme poverty and hunger, Achieve universal primary education, Promote gender
equality and empower women, Reduce child mortality, Improve maternal health,
Combat HIV/AIDS, malaria, and other diseases, Ensure environmental
sustainability, Develop a global partnership for development (United Nations, 2000).
The target year for achieving these goals was 2015. To evaluate the outcomes of the
Millennium Development Goals (MDGs), The Millennium Development Goals
Report 2015, published by the United Nations (2015). This report reviews how the
world has progressed towards the eight goals by 2015. According to this report,
significant global improvements had been made, but some goals particularly those
related to poverty, gender inequality, health, and environmental sustainability were
not fully achieved by 2015 (United Nations, 2015). According to the report (2015),
especially in Sub-Saharan Africa and parts of South Asia, around 836 million people
still face extreme poverty and about 795 million people globally still experienced
chronic hunger, progress has been not equal across regions, therefore goal one which
is eradicate extreme poverty and hunger were not fully achieved by 2015. Moreover,

Report highlights that Although there has been significant success in reducing the
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gender gap in elementary and secondary education, there is still gender inequality
and in many countries, women still struggle to fully participate in the workforce
therefore goal three which is Gender Equality and Women’s Empowerment Was not
fully achieved by 2015 (United Nations, 2015). Reports also highlight that goal four
which is Reduce Child Mortality was not fully achieved by 2015 since although there
has been a 50% reduction in under-five child mortality rates since 1990, 16,000
children under five still died every day in 2015, many of them from avoidable causes
(United Nations, 2015). Moreover, although maternal mortality rates were reduced
by 45% globally, accessing to reproductive health services is inadequate especially
in rural and poor areas, therefore goal five which is Improve Maternal Health
Empowerment was not fully achieved by 2015 (United Nations, 2015). Reports
implies that goal six which is Combat HIV/AIDS, Malaria, and Other Diseases was
not fully achieved by 2015 since although significant progress has been made in the
fight against HIV/AIDS, malaria, and other diseases, HIV infection rates are still
high particularly in Sub-Saharan Africa (United Nations, 2015). Reports implies that
goal seven which is Ensure Environmental Sustainability was not fully achieved by
2015 since although access to clean drinking water and sanitation has improved,
deforestation rates remained high in certain regions and global carbon emissions
continued to rise, hampering efforts to combat climate change, while biodiversity
loss and ecosystem degradation remained significant problems (United Nations,
2015).

After two years of publication MDGs, in 2002 World Summit on Sustainable
Development (WSSD), held in Johannesburg, South Africa, with leaders from
various sectors, including government, civil society, and the private sector (United
Nations, 2002). The WSSD aimed to address the urgent issues of poverty,
environmental degradation, and sustainable development (United Nations, 2002).
The Johannesburg Plan of Implementation (JPOI), often referred to as Agenda 21+,
is a key outcome of the World Summit on Sustainable Development (WSSD), was
adopted as a framework for action to enhance sustainable development (United

Nations, 2002). It emphasized the importance of implementing the commitments
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outlined in Agenda 21 and developing new initiatives to tackle emerging challenges

(United Nations, 2002). JPOI is divided into several key thematic areas:

1)

2)

3)

4)

5)

6)

Poverty Eradication: JPOl makes a direct connection between poverty
reduction and sustainable development, emphasizing that addressing poverty
is critical for achieving environmental and economic sustainability (United
Nations, 2002).

Changing Unsustainable Patterns of Consumption and Production: This
section emphasizes the importance of developed countries leading the way in
promoting sustainable consumption patterns, moreover it highlights all
nations should adopt technologies and practices that reduce resource use
(United Nations, 2002).

Water, Sanitation, and Energy: JPOI implies that access to water, sanitation
and energy are essential for sustainable development and aims to halve the
proportion of people without sustainable access to safe drinking water and
basic sanitation by 2015 (United Nations, 2002).

Sustainable Agriculture: it also highlights that sustainable agricultural
practices are encouraged to provide food security, conserve natural resources,
and protect biodiversity (United Nations, 2002).

Biodiversity Protection: Commitment to protect and restore ecosystems and
stop biodiversity loss through integrated environmental management
approaches (United Nations, 2002).

Sustainable Development: JPOI highlights Africa’s and other regional
initiatives, small island developing states particular challenges and calls for
special attention to African development needs(United Nations, 2002).
Additionally, JPOI established a foundation for future discussions that led to

the creation of the Sustainable Development Goals (SDGs) in 2015.

Rio+20, also known as the United Nations Conference on Sustainable Development,
was held in Rio de Janeiro, Brazil in 2012 (United Nations, 2012). It published a
document which is "The Future We Want" outlining specific and practical steps for

implementing sustainable development (United Nations, 2012). Rio+20 conference
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promoted the idea of a green economy in the context of sustainable development and
poverty eradication (United Nations, 2012). Moreover, it emphasised the importance
of strengthening institutions and governance at the international, regional, and
national levels (United Nations, 2012). Furthermore, member countries agreed to
initiate creation set of Sustainable Development Goals (SDGs), which will expand
on the Millennium Development Goals and align with the post-2015 development
agenda (United Nations, 2012). The transition from the Millennium Development
Goals (MDGs) to the Sustainable Development Goals (SDGs) represents a
significant shift in the global development agenda which broadens the scope of
global targets (Fukuda-Parr, 2016). Although The MDGs were primarily designed
as a set of measurable targets to reduce poverty in developing countries the SDGs
apply to all countries, developed and developing countries moreover The SDGs
emphasize the interconnectedness of economic, social, and environmental
dimensions (Fukuda-Parr, 2016).

The 2030 Agenda for Sustainable Development was adopted by the United Nations
General Assembly on September 25, 2015. This agenda is a global roadmap for a
more sustainable future, aiming to eradicate poverty, protect the planet, and ensure
prosperity for all by 2030 (United Nations, 2015). The Sustainable Development
Goals (SDGs) consist of 17 goals and 169 targets that were adopted by the United
Nations in 2015 as part of the 2030 Agenda for Sustainable Development (United
Nations, 2015). The SDGs provide a comprehensive framework to address various
dimensions of sustainable development, including social, economic, and
environmental aspects. These three aspects also known as three pillars of sustainable
development in the literature (e.g.: UNESCO ,2005).
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A detailed description of three pillars of sustainable development by UNESCO:

Society: an understanding of social institutions and their role in change and
development, as well as the democratic and participatory systems which give
the opportunity for the expression of opinion, the selection of governments,
the forging of consensus and the resolution of differences.

Environment: an awareness of the resources and fragility of the physical
environment and the effects on it of human activity and decisions, with a
commitment to factoring environmental concerns into social and economic
policy development.

Economy: a sensitivity to the limits and potential of economic growth and
their impact on society and on the environment, with a commitment to assess
personal and societal levels of consumption out of concern for the
environment and for social justice (UNESCO, 2005, p. 5).

These three dimensions includes fifteen perspectives/subthemes. The fifteen
strategic perspectives listed below, and the linkages between them, must inform
learning and education for sustainable development (UNESCO,2005)

Society dimension includes the perspectives Human rights; Peace and human
security; Gender equality; Cultural diversity and intercultural understanding; Health,
HIV/AIDS; Governance. environment dimension includes the perspectives Natural
resources (water, energy, agriculture, biodiversity), Climate change, Rural
development, Sustainable urbanisation, Disaster prevention and mitigation
(UNESCO,2006). Economic dimension includes the perspectives Poverty reduction,

corporate responsibility and accountability, Market economy (UNESCO,2006).

There are seventeen Sustainable development goals (United Nations, 2015). These

are:

Goal 1: No Poverty "End poverty in all its forms everywhere."

Goal 2: Zero Hunger "End hunger, achieve food security and improved
nutrition, and promote sustainable agriculture."

Goal 3: Good Health and Well-Being "Ensure healthy lives and promote
well-being for all at all ages."

Goal 4: Quality Education "Ensure inclusive and equitable quality
education and promote lifelong learning opportunities for all."

Goal 5: Gender Equality "Achieve gender equality and empower all women
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and girls."

Goal 6: Clean Water and Sanitation "Ensure availability and sustainable
management of water and sanitation for all."

Goal 7: Affordable and Clean Energy "Ensure access to affordable, reliable,
sustainable, and modern energy for all."

Goal 8: Decent Work and Economic Growth "Promote sustained, inclusive
and sustainable economic growth, full and productive employment, and
decent work for all."

Goal 9: Industry, Innovation, and Infrastructure "Build resilient
infrastructure, promote inclusive and sustainable industrialization and foster
innovation."

Goal 10: Reduced Inequality "Reduce inequality within and among
countries."

Goal 11: Sustainable Cities and Communities "Make cities and human
settlements inclusive, safe, resilient, and sustainable."

Goal 12: Responsible Consumption and Production "Ensure sustainable
consumption and production patterns."

Goal 13: Climate Action "Take urgent action to combat climate change and
its impacts."

Goal 14: Life Below Water "Conserve and sustainably use the oceans, seas,
and marine resources for sustainable development."

Goal 15: Life on Land "Protect, restore, and promote sustainable use of
terrestrial ecosystems, sustainably manage forests, combat desertification,
and halt and reverse land degradation and halt biodiversity loss."

Goal 16: Peace, Justice, and Strong Institutions "Promote peaceful and
inclusive societies for sustainable development, provide access to justice for
all, and build effective, accountable, and inclusive institutions at all levels."
Goal 17: Partnerships for the Goals "Strengthen the means of
implementation and revitalize the global partnership for sustainable
development." (United Nations, 2015, p.16).

The 2030 Agenda for Sustainable Development is a plan to address major issues such

as poverty, inequality, pollution and climate change and it emphasizes that everyone

should not be left behind in their pursuit of prosperity and good life (United Nations,

2015). The 17 Sustainable Development Goals (SDGs) provide a roadmap to help

countries develop policies which are appropriate to their own circumstances and

encourage international cooperation (United Nations, 2015). It also emphasizes local

ownership so that each country can find solutions that are appropriate for its own

specific challenges (United Nations, 2015). The agenda 30 also recognizes the

importance of innovative financing and technology transfer to support developing
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countries (United Nations, 2015). It also aims to increase economic growth and
reduce environmental impacts by encouraging investments in sustainable
infrastructure, education and health systems (United Nations, 2015). It also calls for
urgent action on climate change and offers a shared vision for a better world and
calls on everyone to rethink their approaches for sustainable development. Its success
depends on collective action, determination and a perspective that prioritizes people
and the planet. Agenda 30 also states that success depends on collective action,
determination and a perspective a transformative mindset that puts people and the

planet at the centre of decision-making processes (United Nations, 2015).

2.2  Education for Sustainable Development

Education for Sustainable Development (ESD) was first discussed at the
international level during the United Nations Conference on Environment and
Development (UNCED), also known as the Earth Summit, held in Rio de Janeiro,
Brazil in 1992. At the Earth Summit, world leaders, policymakers, and stakeholders
met to address pressing environmental and development challenges. One of the
outcomes of the Earth Summit was the adoption of Agenda 21 which is a
comprehensive plan of action for sustainable development. Chapter 36 of Agenda 21
specifically focused on education, public awareness, and training by recognizing the
importance of education in achieving sustainable development goals. Furthermore,
it emphasized the importance of promoting education for sustainable development
as a key strategy for fostering sustainable development (United Nations, 1992). Since
then, Education for Sustainable Development has gained significant attention and

recognition at the global level.

In 2002, the United Nations General Assembly declared the United Nations Decade
of Education for Sustainable Development (2005-2014) with UNESCO as the lead
agency., aiming to integrate sustainability principles into educational systems
worldwide (United Nations General Assembly, 2002). Moreover, this declaration

emphasized the importance of ESD as a transformative educational approach. By the
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end of the decade, it was clear that DESD had been successful in increasing global
policy adoption and awareness of ESD (UNESCO, 2014).

Additionally, The United Nations Conference on Sustainable Development (Rio+20)
highlighted the need to expand and strengthen ESD efforts globally (United Nations,
2012). It caused the establishment of the Global Action Programme (GAP), which is
a framework for implementing ESD at all levels and across various sectors, on ESD
(UNESCO, 2014).

In 2015, the Sustainable Development Goals (SDGs) were adopted, embedding ESD

[

into the global agenda. Goal 4 is ©° Quality Education "Ensure inclusive and

equitable quality education and promote lifelong learning opportunities for all"

(United Nations, 2015, p. 17). It includes ten targets which are:

4.1: "By 2030, ensure that all girls and boys complete free, equitable and
quality primary and secondary education leading to relevant and effective
learning outcomes."

4.2: "By 2030, ensure that all girls and boys have access to quality early
childhood development, care and pre-primary education so that they are
ready for primary education."

4.3: "By 2030, ensure equal access for all women and men to affordable and
quality technical, vocational and tertiary education, including university."

4.4: "By 2030, substantially increase the number of youth and adults who
have relevant skills, including technical and vocational skills, for
employment, decent jobs and entrepreneurship."

4.5: "By 2030, eliminate gender disparities in education and ensure equal
access to all levels of education and vocational training for the vulnerable,
including persons with disabilities, indigenous peoples and children in
vulnerable situations."

4.6: "By 2030, ensure that all youth and a substantial proportion of adults,
both men and women, achieve literacy and numeracy."

4.7: "By 2030, ensure that all learners acquire the knowledge and skills
needed to promote sustainable development."

4.a: "Build and upgrade education facilities that are child, disability and
gender-sensitive and provide safe, non-violent, inclusive and effective
learning environments for all."
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4.b: "By 2020, substantially expand globally the number of scholarships
available to developing countries, in particular least developed countries,
small island developing states and African countries, for enrolment in higher
education."”

4.c: "By 2030, substantially increase the supply of qualified teachers,
including through international cooperation for teacher training in developing
countries." (United Nations, 2015, pp. 19-20).

After the conclusion of the Decade of Education for Sustainable Development
(DESD), UNESCO launched the Global Action Programme on Education for
Sustainable Development (GAP on ESD), which ran from 2015 to 2019 (UNESCO,
2015).. This program aimed to build on the successes of DESD by focusing on five
key areas: policy support, whole-institution approaches, capacity building for
educators, youth empowerment, and the engagement of local communities
(UNESCO, 2015). Although the Global Action Programme (GAP) ended in 2019,
efforts to promote sustainable education continued through the 2030 Agenda for
Sustainable Development. However, the COVID-19 pandemic that started in late
2019 disrupted education around the world. To address this, UNESCO and its
partners launched initiatives like the Global Education Coalition to ensure access to
education during the crisis. This situation highlighted the need for strong and
inclusive education systems (UNESCO, 2020). While these efforts weren't part of a
formal "decade," they set the stage for the 2020-2030 Decade of Action Plan and
speeded up progress toward the Sustainable Development Goals (SDGs) (United
Nations, 2020).From 2015 to 2019, the GAP on ESD achieved significant outcomes,
particularly in strengthening policy frameworks and integrating ESD into
educational systems (UNESCO, 2019). After 2019, UNESCO launched the ESD for
2030 framework which is designed to support the 2030 Sustainable Development
Goals (SDGs). This framework builds on the achievements of the Global Action
Programme (GAP) and it aims to deepen the integration of ESD into policies and
learning environments, helping to achieve the broader goals of the SDGs by 2030
(UNESCO, 2020). By integrating education for sustainable development into

education systems, societies can raise individuals who are environmentally
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conscious, socially responsible, and equipped with the skills and knowledge needed
to address the complex challenges of the 21st century (UNESCO, 2017). According
to UNESCO (2017), ESD encompasses various topics, including environmental
conservation, social justice, poverty alleviation, climate change, biodiversity,
sustainable agriculture, renewable energy, responsible consumption, and global
citizenship. Moreover, aim of ESD is to integrate these themes into the educational
curriculum and create learning experiences that include raising awareness, fostering
skills and competencies, promoting active citizenship (UNESCO, 2017). Raising
awareness is essential for ESD. Sustainability Consciousness (SC) defined by
Gericke et al as “experience or awareness of sustainability phenomena” (2019, p.37).
Therefore, it is important to raise individuals which have sustainability

consciousness to promote sustainable development.

2.2.1 Sustainability Consciousness

Bloom, Engelhart, Furst, Hill, and Krathwohl defined cognitive domain as “The
domain, includes those objectives which deal with there call or recognition of
knowledge and the development of intellectual abilities and skills” (1956, p.7). The
cognitive domain is an important aspect of education because it focuses on the
development of students' thinking abilities as well as their ability to understand,
analyse, and apply information (Bloom et al, 1956). Bloom et al defines Affective
Domain as the “domains include objectives which describe changes in interest,
attitudes, and values, and the development of appreciations and adequate
adjustment” (1956, p.7). The affective domain is concerned with emotions, attitudes,
values, and beliefs that influence an individual's learning and behavior (Bloom et al,
1956). It entails the development of emotional and social skills as well as the
formation of positive attitudes toward learning and the subject matter (Bloom et al,
1956). Therefore, the affective domain is critical in determining students' motivation,

engagement, and willingness to actively participate in the learning process.
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According to the Decade of Education for Sustainable Development (DESD) 2005-
2014, “basic education needs to focus on sharing knowledge, skills, values, and
perspectives throughout a lifetime of learning in such a way that it encourages
sustainable livelihoods and supports citizens to live sustainable lives” (UNESCO,
2005, p. 5). The purpose of DESD was to prepare individuals with knowledge, skills,
values, and attitudes required to contribute to sustainable development
(UNESCO,2005). It aimed to create a holistic concept of sustainable development
that considered environmental, social, and economic dimensions (UNESCO,2005).
UNESCO (2017) published fifteen learning objectives in three domains which are
cognitive, socio-emotional and behavioural for each Sustainable Development Goal.
Every domain includes 5 learning objectives. Moreover, the list of suggested subjects
and educational strategies is provided for each SDG. In this report, learning
objectives are defined for each SDG in the cognitive, socio-emotional, and
behavioural domains (UNESCO, 2017). Moreover, the report defines cognitive
domain which includes the knowledge and thinking abilities required to better grasp
the SDG and the problems associated with accomplishing it (UNESCO, 2017).
Report defines the socio-emotional domain, which contains social skills that allow
learners to interact, negotiate, and communicate in order to promote the SDGs, as
well as self-reflection skills, values, attitudes, and motivations that will enable
learners to grow, which cover the affective domain (UNESCO, 2017). Report defines
behavioral domain which encompasses action competencies (UNESCO, 2017).
Moreover, report emphasised ESD must be immersive and focus on more than
knowledge (UNESCO, 2017). ESD must also “focus on students’ values and
behaviors as an effective method for motivating sustainable behaviors and improving
problem solving” (Pappas et al., 2013, p. 62). Therefore, Gericke et al (2019) used
the term knowingness instead of knowledge. While “knowledge” is the
understanding of facts and information, “knowingness” involves a deeper level of
comprehension, critical thinking, and practical application of knowledge, thus
“knowingness has both a cognitive, knowledge-based component and an affective-

based component” (Gericke et al., 2019,p. 38).
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Sustainability Consciousness (SC) defined by Gericke et al. as “experience or
awareness of sustainability phenomena” (2019, p. 37). Moreover, Berglund et al.
(2014) defined the concept which is Sustainability Consciousness (SC). According
to their definitions, Sustainability Consciousness (SC) aims to integrate cognitive
and affective domains and includes all three pillars of sustainable development

which are social, environmental and economic (2014).

Berglund et al (2014) aim to investigate the finding students’ SC by using holistic
approach which includes to connecting the three pillars of sustainable development
with knowingness, attitudes, and behaviours. Because they argue that previous
studies focused on just environmental dimension (e.g. Sanchez & Lafuente, 2010),
or three dimensions of SD with just on cognitive or affective domain. However, their
study is the first study to examine the three pillars of SD connected both with

cognitive (knowingness) and affective domain (attitude and behavior).

Michalos et al. (2012) developed instrument to measure knowingness, attitude, and
behaviour which is called Sustainability Consciousness Questionnaire (SCQ). then,
Gericke et al. (2019) revised it “based on UNESCO (2006, 2015) subthemes. SCQ
can be used for all ages froml5-year-old” (Gericke et al., 2019, p.39). Also in
Turkish context it is used for high school students (Yiiksel &Y11di1z,2019). There is
two version of this instrument as Sustainability Consciousness Questionnaire Long
(SCQ-L) and Sustainability Consciousness Questionnaire Short (SCQ-S). SCQ was
adapted into Turkish by Yiiksel and Yildiz in 2019. The scale consists of 50 items
and 3 subscales (Knowingness, Attitude and Behavior). Each subscale consists of
economic, social and environmental dimensions. The scale is in the structure of a 5-
point Likert scale varying between “strongly agree” and “strongly disagree”. The
inclusion of the three psychological constructs of knowingness (K), attitudes (A),
and behavior (B) in the SCQ allows for a more holistic assessment of people's
cognitive and affective perceptions of SD (Gericke et al., 2019). The K segment
incorporates what people recognize as SD's necessary features (Gericke et al., 2019.
Section A reflects the attitudes of individuals toward the SD issues under discussion,
while Section B reflects what people do about the SD issues under review. These
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three psychological components are then tied to the three SD dimensions
(environment, society, and economy) in the SCQ instrument (Gericke et al., 2019).
As a result, the questionnaire has nine subfactors (Kenv, Ksoc, Keco, Aenv, Asoc,
Akco, Benv, Bsoc,Beco), as shown in Figure below (Gericke et al., 2019 ,p.39).
Furthermore, the items in the SCQ cover the entire spectrum of UNESCO's 15
subthemes of SD (UNESCO, 2005).

ECO ENV
sS0OC S0C
K A

Sus

Cons

ENV ECO
B
ECO ENV

S0OC

Figure 2.1 “Conceptual representation of sustainability consciousness. K =
knowingness; A = attitudes; B = behaviour; ECO = economic; SOC = social; ENV
= environmental; Sus Cons = sustainability consciousness” (Gericke et al., 2019,

p. 30).
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2.3  Models Explaining Sustainable Behavior

Sustainable behavior and environmental behavior are often overlapping concepts,
but they have fundamental differences. Environmental behavior refers to individual
or social actions that directly affect the environment and includes practices aimed at
protecting nature (Steg & Vlek, 2009). Sustainable behavior defined as "actions
taken to reduce environmental impacts while also promoting social and economic
well-being" (Axelsson et al., 2013, p. 5). Therefore, sustainable behavior includes
environmental factors, but also economic and social dimensions. Juarez-Najera
(2015) states that models explaining environmental behavior can also be used to
explain sustainable behavior. There are many models explaining environmental
behavior and sustainable behavior. In this section, the following models are
represented: Knowledge, Attitude, Behavior (KAB) Model, Models of predictors of
environmental behavior by Hines, Hungerford and Tomera (1987), The Value-
Belief-Norm (VBN) theory, The Theory of Reasoned Action (TRA) and Theory of
planned behaviour (TPB). Juarez-Najera (2015) states that these models can be
helpful when examining predictors of sustainable behavior

2.3.1 Knowledge, Attitude, Behavior (KAB) Model

The Knowledge, Attitude, Behavior (KAB) Model is a framework used to
understand how knowledge, attitudes, and behaviors interact in shaping human
actions and decision-making. KAB model states that knowledge influence attitude
that leads to behavior change (Hungerford & Volk, 1990). This model proposes that
an increase in knowledge about a particular topic can lead to changes in attitude,
which in turn can influence behavior. It mostly referred as “Early Linear Model” in
the context of environmental education (e.g., Kollmus & Agyeman, 2002; Alper,
2014).
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Figure 2.2 Early Linear Model for Pro-envrionmental Behavior by Kollmus &
Agyeman (2002, p.241).

According to this model, increase in environmental knowledge cause environmental
attitude that it turns to act pro environmental behavior. many researchers argue that
this model is insufficient to explain pro-environmental behavior because increase in
knowledge may not cause increase in behavior (Kollmus & Agyeman, 2002). Due to
this reason many models proposed by the researchers to explain the relationship
between these variables well. Although it is argued that this model may be
insufficient to explain the relationship between knowledge attitude and behavior, it
is still mostly used in many areas. Luc¢i¢ and Uzelac (2024) stated that KAB model
“could serve as a suitable framework for investigating sustainable behaviour among
young adults as desirable behaviour” (p.3). Therefore, KAB model used in this study
as a theoretical framework.

2.3.2 Models of predictors of environmental behavior by Hines, Hungerford
and Tomera (1987)

Hines, Hungerford and Tomera (1987) conducted meta-analyses which cover 128
environmental behavior research and proposed a model which explains the factors
of environmental behavior. this model states that factors explain environmental
behavior are knowledge of issues, knowledge of action strategies, locus of control,
attitudes, verbal commitment, and an individual's sense of responsibility (Hines et
al., 1987).
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Knowledge of Issues: Refers to awareness of environmental problems, their causes,
and potential consequences and it is a prerequisite for action; individuals cannot act

responsibly if they are unaware of the problem (Hines et al., 1987).

Knowledge of Action Strategies: Involves understanding how to address specific
environmental issues (Hines et al., 1987). This includes practical solutions like
recycling or using energy-efficient appliances (Hines et al., 1987).

Locus of Control: Belief that one’s actions can bring about change (Hines et al.,
1987). Individuals with an internal locus of control are more likely to take
responsibility and act (Hines et al., 1987).

Attitudes: Embracing positive attitudes and actively taking specific actions toward
environmental issues greatly enhances our chances of engaging in environmental
behavior (Hines et al., 1987).

Personal Responsibility: A sense of obligation or moral duty to act responsibly

towards the environment (Hines et al., 1987).

Intention to Act: serves as a critical mediator between personality traits and actual
behavior (Hines et al., 1987). A strong commitment to taking action increases the
likelihood of follow-through (Hines et al., 1987).
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Figure 2.3 Models of predictor of environmental behavior (Hines et al., 1987, p. 7).

Moreover, they stated that there are Situational Factors such as Economic
Constraints, Social Pressures, Opportunities to Act can either facilitate
environmental behavior. Situational factors can override internal factors. For
example, even a highly motivated individual may fail to act if situational barriers

(e.g., cost, lack of infrastructure) exist.

To sum up, model proposed that knowledge, skills, and personality factors (e.g.,
attitudes, locus of control) lead to a desire to act and this pathway is moderated by
situational factors (e.g., economic constraints, social pressures), which can either

inhibit or reinforce behavior.

2.3.3 The Value-Belief-Norm Theory

The Value-Belief-Norm (VBN) theory, developed by Stern et al. (1999), provides a
framework to understand the factors which shape environmental behavior. It is

rooted in Schwartz’s (1970) norm-activation theory, which highlights the role of
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personal norms and altruistic values in guiding behavior. norm-activation theory
explores how personal and social norms influence prosocial behaviours such as
environmental behavior (Schwartz, 1977). VBN is differ from norm activation
theory due to its integration of value orientations and ecological beliefs, which link
personal norms to broader value systems and environmental worldviews (Stern et
al.,, 1999). The Value-Belief-Norm (VBN) theory explains how individuals’
environmental behaviors are driven by a chain of various variables: personal values,
ecological beliefs, such as those captured by the New Ecological Paradigm (NEP),
awareness of environmental consequences, ascription of responsibility to self, and
personal norms for environmental action. The Value-Belief-Norm (VBN) theory
states that each variable in the chain can affect directly next variable or other
variables came after the variables. The foundation of VBN lies in the concept of
value orientations, particularly biospheric, altruistic, and egoistic values, which have
roots in work by Rokeach (1973) on human values and their role in guiding behavior
(Rokeach, 1973). Stern and colleagues integrated the belief element by introducing
the New Ecological Paradigm (NEP) (Dunlap & Van Liere, 1978). New Ecological
Paradigm (NEP) is a scale which measures ecological worldviews of people and
reflects people’s beliefs about human-nature relationships (Dunlap & Van Liere,
1978). The NEP acts as a belief measure linking values to environmental concern,
illustrating how value orientations are correlated with specific ecological beliefs.
(Dunlap & Van Liere, 1978; Stern et al., 1999). According to the Value-Belief-Norm
(VBN) theory, individuals' altruistic values (concern for the welfare of others),
biospheric values (concern for the environment and ecosystems), and egoistic values
(concern for personal costs and benefits) shape their environmental beliefs(Stern,
2000). Moreover, these beliefs enhance awareness of consequences (AC) and
ascription of responsibility (AR), which activate personal norms (feelings of moral

obligation), ultimately leading to pro-environmental behaviors (Stern, 2000).
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Figure 2.4 Theory of value belief norm (Stern, 2000, p. 84)

2.34 The Theory of Reasoned Action (TRA)

The Theory of Reasoned Action (TRA) is developed by Ajzen and Fishbein (1980).
The Theory of Reasoned Action states that a person's behavior is mainly influenced
by their intention to engage in that behavior, which is affected by two main factors:
attitudes towards the behavior and subjective norms (Ajzen & Fishbein, 1980). The
model suggests that attitudes reflect an individual's positive or negative evaluation
of a behavior, while subjective norms represent perceived social pressures from
important others to engage in or avoid the behavior (Ajzen, 1985). Attitudes towards
behavior and subjective norms are considered together to determine behavioural
intention (Madden, Ellen & Ajzen, 1992).
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Figure 2.5 The Theory of Reasoned Action (Ajzen & Madden, 1986, p. 454)

Ajzen (1985) emphasized that intention is not always the immediate determinant of
behavior, especially when those behaviors are not under volitional control.
Consequently, Ajzen developed the Theory of Planned Behavior as a theoretical

framework, which will be explained in detail in the next section.
2.35 The Theory of Planned Behavior (TPB)

The Theory of Planned Behavior (TPB) evolved from Theory of Reasoned Action
(TRA) by addressing its limitations, particularly in accounting for behaviors that are
not entirely under volitional control (Ajzen, 1991). Ajzen (1985) expanded on the
TRA by adding new variable which is perceived behavioral control. Perceived
behavioral control refers to an individual's belief in their ability to perform a
behavior, considering external factors such as resources and potential obstacles
(Ajzen, 1991). According to the TPB, there are three predictors of behavioral
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intention. The first predictor is attitudes toward the behavior, which refers to the
individual’s positive or negative evaluation of performing the behavior (Ajzen,
1991). The second predictor is Subjective norms, which represent the perceived
social pressures to perform or not perform the behavior (Ajzen, 1991). The third

predictor is perceived behavioral control (PBC), which refers to an individual's belief
about the difficulty of realizing behavior (Ajzen, 1991).
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Figure 2.6 Theory of planned behavior (adapted from Ajzen & Madden, 1986, p.
458)

2.4  Studies Related to Sustainability Consciousness: Associated Variables

and Gender Difference

Sustainability Consciousness (SC) has become a significant focus in educational
research, encompassing dimensions such as knowingness, attitudes, and behaviors

toward environmental, social, and economic sustainability. Several studies have
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examined SC in various educational settings, highlighting the impact of Education
for Sustainable Development (ESD) and the role of gender in shaping sustainability
outcomes. In this section, some of these studies reviewed to provide insight into the
relationship between SC, ESD, and gender in different contexts.

Abdul-Wahab and Abdo (2010) examined the role of gender, age, and education in
shaping the environmental awareness of Omani citizens. The research, involving 425
participants from the Muscat governorate, used a self-administered survey to assess
respondents' environmental knowledge, attitudes, and behaviors. Results revealed
that males exhibited higher levels of environmental knowledge and were more
engaged in environmental behaviors compared to females. Younger respondents,
particularly those aged 20 or below demonstrated greater environmental knowledge
compared to older groups (31 and above). Additionally, university-educated
respondents exhibited the highest levels of environmental knowledge, attitudes, and
behaviors compared to those with lower levels of education. The study found that
education, gender, and age played a key role in environmental awareness, with
higher education levels consistently leading to better knowledge and more

involvement in environmental protection activities (Abdul-Wahab & Abdo, 2010).

Teksoz, Sahin, and Tekkaya (2011) aims to model environmental literacy among
university students by identifying how environmental knowledge, attitudes,
responsibility, concern, and engagement in outdoor activities are interrelated. The
study involved 1,345 students from Middle East Technical University in Ankara,
Turkey (Teksoz et al., 2011). The sample included students from different faculties,
he results indicated that environmental knowledge had a significant positive impact
on environmental concern, attitudes, and responsibility (Teksoz et al., 2011).
However, a negative relationship was found between environmental knowledge and
outdoor activities (Teksoz et al., 2011). Results revealed that environmental attitudes
significantly predicted environmental responsibility, and environmental concern was
linked to both attitudes and responsibility , while attitudes and concern were
important in predicting responsibility (Teksoz et al., 2011). The study suggests that

educational programs should not only focus on increasing environmental knowledge
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but also create opportunities for students to engage in outdoor activities (Teksoz et
al., 2011).

Sahin, Ertepinar, and Teksoz (2012) aimed to examine the relationships among
sustainability-related attitudes, values, behaviors, outdoor recreational activities,
gender, and media consumption among 958 university students at Middle East
Technical University in Turkey via an online survey. Sahin et al. (2012) proposed a
model to test the influence of attitudes, values, media consumption, and gender on
sustainability behaviors. The findings revealed that gender significantly influenced
sustainability-related attitudes and behaviors, with female students showing more
favorable attitudes and stronger ecocentric values (Sahin et al., 2012).Moreover, the
model showed that media consumption had a positive effect on sustainability
attitudes , values, and behaviors with a significant indirect effect of media on
sustainability behaviors through outdoor activities and outdoor activities themselves
having a direct effect on behaviors (Sahin et al., 2012). Gender also had significant
direct effects on attitudes and values in favor of females, while it had a direct effect
on outdoor activities in favor of males (Sahin et al., 2012). The study also
demonstrated that attitudes towards sustainability had a strong direct effect on
behaviors and values with outdoor activities mediating the relationship between
attitudes and values (Sahin et al., 2012).

In another study, Sahin (2013) aimed to explain the energy conservation behaviors
of Turkish elementary teacher candidates using the Value-Belief-Norm (VBN)
Theory. The study sought to determine which psychological attributes, including
personal norms, value orientations, and awareness of consequences, were predictors
of teacher candidates' energy-saving behaviors. The study also aimed to test the
application of VBN theory in predicting energy conservation behaviors in the context
of Turkish teacher education with 512 teacher candidates from the Faculty of
Education at two public universities in Turkey (Sahin, 2013). The results indicated
that the teacher candidates’ energy conservation behaviors were primarily predicted
by their value orientations and personal norms (Sahin, 2013). Egoistic value

orientations were negatively associated with energy conservation behaviors, while
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biospheric value orientations and personal norms positively contributed to energy
conservation behaviors (Sahin, 2013). The analysis showed that biospheric values
had a greater impact on personal norms than altruistic or egoistic values (Sahin,
2013). Furthermore, awareness of consequences and NEP were significant predictors
of ascription of responsibility, explaining 33% of its variance (R* = 0.33) (Sahin,
2013). Interestingly, gender differences did not show significant effects on energy

conservation behaviors or the key predictors (Sahin, 2013).

Berglund, Gericke, and Rundgren (2014) conducted a study to explore the impact of
ESD on SC among upper secondary students in Sweden. The study involved 638
grade 12 students from science- and social science-related programs. The students
were divided into two groups: those attending schools with an ESD approach and
those from regular schools without explicit ESD profiles (Berglund et al., 2014). The
SC concept was measured with SCQ. The results revealed significant differences in
SC between the two groups. The ESD group scored higher in the economic
dimension, with a mean score of 3.26 compared to 3.12 (Berglund et al., 2014).. In
contrast, no significant differences were found in the environmental and social
dimensions. The environmental dimension scores were M = 3.65 for the ESD group
and M = 3.60 for the reference group, while the social dimension scores were M =
4.09 for the ESD group and M = 4.06 for the reference group (Berglund et al., 2014).
Subdimension analysis showed that significant differences were mainly found in
Knowingness and Behavior (Berglund et al., 2014). In the economic dimension,
students in the ESD group had higher scores in Knowingness (M = 3.45 vs. M =
3.22, p <.05) and Behavior (M = 3.05 vs. M = 2.95, p < .05) (Berglund et al., 2014).
In the environmental and social dimensions, differences in Knowingness were also
observed but not in Attitudes or Behavior (Berglund et al., 2014). Overall, while this
study indicated that ESD implementation had some positive effects on students’ SC,
particularly in the economic dimension, the effect sizes were generally small
(Berglund et al., 2014). This shows that although ESD contributes to improving SC,
its current implementation may not fully address all aspects of ESD (Berglund et al.,
2014).
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Olsson et al. (2015) conducted a study to assess the impact of implementing
Education for Sustainable Development (ESD) in Swedish compulsory schools on
pupils’ sustainability consciousness (SC). Participants included 1,773 pupils from
Grades 6 and 9, divided into two groups: ESD-schools, which employed an explicit
ESD approach supported by certification programs (e.g., eco-schools), and REF-
schools (Regular schools without an explicit ESD approach) (Olsson et al., 2015).
They used SCQ to measure pupils’ SC. Findings revealed that Grade 6 pupils in
ESD-schools demonstrated significantly higher SC compared to pupils in REF-
schools, particularly in the environmental dimension (Gericke et al., 2015). A gender
difference was also noted, where girls in ESD-schools scored higher than boys in the
environmental dimension. Conversely, for Grade 9, REF-schools outperformed
ESD-schools overall, with significant differences observed in the social dimension.
Additionally, in the economic dimension, ESD-schools positively impacted girls.
Although these differences, the overall effect sizes were small, suggesting a limited
impact of the explicit ESD approach on SC. The study highlights that there is a need
for a more integrated approach in ESD implementation to equally address all

sustainability dimensions (Olsson et al., 2015).

Another study is by Olsson and Gericke (2016) explored the phenomenon of the
"adolescent dip" in sustainability consciousness (SC) and its implications for ESD.
The research investigated whether adolescents (1516 years old) exhibit a dip in SC,
compared to younger (12-13 years old) and older students (18-19 years old). The
study included 2,413 Swedish students across Grades 6, 9, and 12, drawn from both
ESD-certified schools and regular schools (Olsson & Gericke, 2016). They used
SCQ to measure pupils’ SC. Study revealed a significant decrease in SC for ninth
graders in all three dimensions compared to both sixth and twelfth graders (Olsson
& Gericke, 2016). For example, the overall SC scores (EnvEcoSoc KAB) were
significantly lower for ninth graders, with small to moderate effect sizes.
Specifically, mean differences in the environmental (Env KAB), economic (Eco
KAB), and social (Soc KAB) dimensions between Grades 6 and 9 were 0.11, 0.18,
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and 0.21, respectively (Olsson & Gericke, 2016). The findings suggest that the dip
in SC during adolescence, described as a "time out," is consistent across all
sustainability dimensions and SC components. ESD-certified schools did not reduce
the decline. In some cases, it even got worse, suggesting there may be issues with
how ESD is being applied. (Olsson & Gericke, 2016).

Berglund and Gericke (2016) conducted a study to investigate the views of Swedish
upper secondary students on SD. This study, involving 638 students aged 18-19
from science and social science programs. researchers aimed to explore how students
perceive the environmental, social, and economic dimensions of SD from both
separated and integrated perspectives. The study employed a survey instrument
consisting of two parts: one assessing Knowingness, Attitudes, and Behaviors
(KAB) separately for each SD dimension, and another evaluating students’ decision-
making in real-life scenarios involving choices among these dimensions.The
findings revealed significant differences in SC across the three dimensions. In the
separated perspective, the environmental dimension showed intermediate scores,
with Knowingness (M = 3.80), Attitudes (M = 3.95), and Behaviors (M = 4.02). The
social dimension had the highest mean scores, with Knowingness (M = 4.10),
Attitudes (M = 4.25), and Behaviors (M = 4.15). Conversely, the economic
dimension displayed the lowest scores: Knowingness (M = 3.60), Attitudes (M =
3.70), and Behaviors (M = 3.55). Gender differences were statistically significant
across all dimensions (Berglund & Gericke, 2016). For the environmental
dimension, females outperformed males in Knowingness (Md = 3.85 vs. Md = 3.65),
Attitudes (Md = 4.00 vs. Md = 3.88), and Behaviors (Md = 4.10 vs. Md = 3.89).
Additionally, results indicated a significant effect of gender. The social dimension
similarly showed higher mean scores for females in Knowingness (Md = 4.15 vs.
Md = 4.05), Attitudes (Md = 4.30 vs. Md = 4.18), and Behaviors (Md = 4.20 vs. Md
=4.09). In the economic dimension, the gender gap was narrower but still significant
in Knowingness (Md = 3.65 vs. Md = 3.55) and Attitudes (Md = 3.75 vs. Md = 3.65).
Researchers argue that integrated perspective revealed a shift in priorities depending

on context. When asked to make decisions about issues like global warming or waste
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management, students mainly focused on environmental factors, then social and
economic ones. This approach showed that the conflicts between these factors
indicate decisions in sustainability depend on the situation. (Berglund & Gericke,
2016).

In another study, researchers aim to examine the relationship between sustainability
knowledge and pro-environmental behaviors, challenging the common "knowledge
deficit model” that assumes a lack of knowledge leads to unsustainable behaviors
(Heeren et al., 2016). The researchers apply the Theory of Planned Behavior (TPB)
to assess how sustainability knowledge, along with attitudes, norms, and perceived
behavioral control (PBC), influences sustainable behavior among university students
(Heeren et al., 2016). The data was collected from over 500 students at Ohio State
University. The sample included students from various academic disciplines. Gender
differences were found in knowledge scores, with males scoring slightly higher than
females (Heeren et al., 2016). There were also political differences in sustainability
knowledge, with Democrats scoring higher than Republicans (Heeren et al., 2016).
Study also revealed that Attitudes, norms, and PBC were stronger predictors of
behavior (Heeren et al., 2016). Moreover, models showed that PBC and norms
significantly predicted sustainable behaviors, while sustainability knowledge was
not a significant predictor after controlling for these variables. Furthermore, Gender
differences showed that females had significantly higher engagement in sustainable
behaviors than males (Heeren et al., 2016). Political affiliation also influenced
knowledge scores, with Republicans scoring lower than Democrats (Heeren et al.,
2016). The study concluded that while sustainability knowledge is related to
behavior, it is not a significant predictor of pro-environmental actions when other

factors (attitudes, norms, and PBC) are accounted for (Heeren et al., 2016).

Oztekin, Teksoz, Pamuk, Sahin, and Kilic (2017) aimed to assess the recycling
behavior of participants based on the Theory of Planned Behavior (TPB), using both
a combined model for all participants and separate models for males and females.
The analysis of overall model revealed that attitude and perceived behavioral control
(PBC) were significant predictors of intention to recycle across the entire sample
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(Oztekin et al., 2017). Specifically, attitudes had a strong positive effect and PBC
also significantly influenced intention, moreover, Past behavior had a moderate
influence on intention (Oztekin et al., 2017). For female participants, the model
revealed that PBC was the most significant predictor of intention to recycle, followed
by attitude and subjective norms had a moderate effect on intention, while past
behavior was not a significant predictor of intention to recycle (Oztekin et al., 2017).
For male, past behavior emerged as the most significant predictor of intention to
recycle, followed by attitudes and PBC had a smaller effect on intention, subjective
norms were not a significant predictor for males (Oztekin et al., 2017). For male,
past behavior emerged as the most significant predictor of intention to recycle,
followed by attitudes (Oztekin et al., 2017). Moreover, PBC had a smaller effect on
intention, and subjective norms were not a significant predictor for males (Oztekin
et al., 2017). To conclude, the study highlights that females are more influenced by
attitudes and perceived behavioral control, while males are more influenced by past
behavior (Oztekin et al., 2017).

Olsson and Gericke (2017) conducted a study in Sweden to examine gender
differences in students' SC. The sample included 2,413 students aged 12 to 19, from
grades six, nine, and twelve, drawn from both ESD-certified and non-ESD-certified
schools. The study found that in the environmental dimension, girls consistently
outperformed boys across all grades. Specifically, in grade six, girls scored higher
than boys. In grade nine, girls’ scores increased while boys scored lower. In grade
twelve, the gender gap widened, with girls scoring (M = 4.02) and boys scoring (M
= 3.72). In the social dimension, girls consistently scored higher than boys across all
grades. In grade six, girls scored higher than boys. In grade nine, girls scored higher
than boys. In grade twelve, the gap remained, with girls scoring higher than boys. In
the economic dimension, gender differences were smaller. In grade six, girls scored
M = 3.73 while boys scored M = 3.72. In grade nine, the scores were nearly identical:
girls scored (M = 3.59) and boys scored (M = 3.57). In grade twelve, the difference
increased slightly, with girls scoring M = 3.71 and boys scoring M = 3.63. Notably,
gender differences were more observed in ESD-certified schools. In the
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environmental dimension, girls scored higher than boys in ESD-certified schools,
while in non-ESD schools, girls scored higher than boys. Similarly, in the social
dimension, girls scored higher than boys in ESD-certified schools, while non-ESD
schools girls scored higher than boys (Olsson & Gericke, 2017). In the economic
dimension, girls scored higher than boys scored in ESD-certified schools, while in
non-ESD schools, the difference was negligible: girls scored (M = 3.64) and boys
scored (M = 3.63). Overall, the results revealed that girls outperformed boys in all
dimensions of SC, and the gender gap increased with age. Olsson and Gericke (2017)
emphasised that these differences were especially pronounced in ESD-certified
schools indicate ESD practices may inadvertently reinforce gender disparities. The
findings highlight the need for more transformative approaches to sustainability
education to promote gender equity (Olsson & Gericke, 2017).

Another study, conducted with 823 students, with a predominance of females,
undergraduate students to explore SC (Al-Nagbi & Alshannag, 2017). Findings
revealed that female students had higher levels of sustainable knowingness
compared to male statistically significant. Regarding sustainable attitudes, female
students outperformed male students, however, this difference was not statistically
significant showing that gender did not significantly influence sustainable attitudes
(Al-Nagbi & Alshannag, 2017). In terms of sustainable behaviors, gender and
nationality difference were not observed (Al-Nagbi & Alshannag, 2017). The study
highlights that while gender difference, both genders exhibit similar positive
attitudes towards sustainability (Al-Nagbi & Alshannag, 2017). However, gender
and nationality did not significantly influence students' behaviors toward sustainable
development, pointing to the complexity of translating knowingness and attitudes
into action (Al-Nagbi & Alshannag, 2017).

Whitley, Takahashi, Zwickle, Besley, and Lertpratchya, (2018) applied the Value-
Belief-Norm (VBN) Theory to understand the sustainability behaviors of college
students. The study aimed to explore how values, beliefs, and norms influence
behaviors related to sustainability. The study's results indicated that students who
adhered to biospheric and altruistic values were more likely to engage in
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sustainability behaviors, while those with egoistic values were less likely to engage
in these behaviors (Whitley et al., 2018). The VBN model demonstrated that values,
particularly biospheric values, were consistently associated with sustainable
behaviors (Whitley et al., 2018). Additionally, Whitley et al. (2018) stated egoistic
values negatively impacted pro-environmental behaviors. The total effects for the
behaviors were also calculated, and values were consistently influential across all
sustainability behaviors, with biospheric values showing the strongest positive
associations across multiple behaviors (Whitley et al., 2018).

In another study, Dominguez-Valerio, Moral-Cuadra, Medina-Viruel, & Orgaz-
Agiiera, (2019) explores the role of attitude as a mediator between sustainable
knowingness and sustainable behavior among 741 high school students in the
Dominican Republic. The study the results showed that while sustainable
knowingness did not directly influence behavior, attitude acted as a full mediator
(Dominguez-Valerio et al., 2019). Knowledge positively influenced attitude, and
attitude, in turn, positively affected behavior, with the total effect of knowledge on
behavior being significant through attitude (Dominguez-Valerio et al., 2019). These
findings underscore the importance of fostering positive attitudes toward
sustainability as a means to encourage sustainable behaviors, moreover,the study
highlights the role of education in shaping attitudes and behavior for sustainable
development and suggests that educational programs should focus on enhancing
students' attitudes toward sustainability in addition to providing knowledge

(Dominguez-Valerio et al., 2019).

Olsson et al. (2019) investigated how the Green School Partnership Project (GPPT)
influenced students' SC. This study was conducted with of 1,741 students from
Grades 6, 9, and 12 in both GPPT and non-GPPT schools and SCQ used to measure
students’ SC. Mean of SC score was 3.95, with GPPT students scoring a little higher
than non-GPPT students, though the difference wasn’t significant. In Grade 6, SC
was highest overall (M = 4.06), and GPPT students had slightly higher scores in all
subthemes, including knowingness, attitudes, and behaviors. However, the

differences were not significant. By Grade 9, SC dropped to 3.90, showing the
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"adolescent dip™ with GPPT students scoring slightly lower than non-GPPT students.
This decrease was most apparent in sustainable behaviors. In Grade 12, SC partially
recovered (M = 3.91), with GPPT students scoring slightly higher, especially in
behaviors. Overall, while GPPT students had slightly higher SC scores, the
differences weren’t significant. The study highlighted the persistent adolescent dip,
particularly in behaviors, and suggested the need for better interventions to engage

adolescents in sustainability practices Olsson et al. (2019).

Marcos-Merino et al. (2020) assessed sustainability knowingness, attitudes, and
behaviors across three dimensions: environmental, social, and economic by using
SCQ. The study found that sustainability knowingness was highest in the social
dimension, with Ksoc (social knowingness) having a mean of M = 4.60, followed by
Kenv (environmental knowingness with M = 4.41 and Keco (economic
knowingness) with M = 4.32 (Marcos-Merino et al., 2020). Regarding sustainable
attitudes, the participants exhibited the most positive attitudes in the social
dimension, where Asoc (social attitude) had a mean of M = 4.83 , followed by Aenv
(environmental attitude) with M = 4.69 ,and Aeco (economic attitude) with M =4.70
(Marcos-Merino et al., 2020). In terms of sustainable behavior, the study showed
lower engagement, particularly in the economic dimension, where Beco (economic
behavior) had the lowest mean of M = 3.01 compared to Bsoc (social behavior) with
M = 3.98 and Benv (environmental behavior) with M = 3.88 (Marcos-Merino et al.,
2020). The study also revealed gender differences in sustainable behaviors,
particularly in the economic dimension, male pre-service teachers reported higher
economic behaviors with statistically significant differences (Marcos-Merino et al.,
2020).. However, there were no significant gender differences in sustainabile
attitudes or knowingness (Marcos-Merino et al., 2020).These findings suggest that
while male pre-service teachers exhibited more sustainable economic behaviors,
both genders shared comparable levels of sustainable knowingness and attitudes,

particularly in the social dimension (Marcos-Merino et al., 2020).

Nousheen and Kalsoom (2022) explored the impact of different sustainability

pedagogies on pre-service teachers’ sustainability consciousness (SC) in an online
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learning environment during the COVID-19 pandemic. The study used a mixed-
method approach, with 49 pre-service teachers divided into experimental and control
groups. The experimental group was exposed to sustainability pedagogies like case
studies, critical incidents, group discussions, debates, and problem-based learning,
while the control group received traditional lecture-based teaching in an online
setting (Nousheen & Kalsoom, 2022). The study revealed significant improvements
in SC in the experimental group after the intervention, specifically, the experimental
group showed increased mean scores in the overall SC from M = 3.20 (pre-test) to
M = 4.07 (post-test), with a significant difference (Nousheen & Kalsoom, 2022). The
control group also showed an increase in sustainability consciousness, but the change
was less pronounced, with mean scores rising from M = 3.16 (pre-test) to M = 3.64
(post-test) (Nousheen & Kalsoom, 2022). The results suggest that the sustainability
pedagogies used in the experimental group significantly enhanced their
knowingness, attitudes, and behaviors towards sustainability (Nousheen & Kalsoom,
2022). Pre-service teachers reported that activities like group discussions and case
studies were particularly effective in broadening their understanding of sustainability
issues(Nousheen & Kalsoom, 2022). Moreover, the qualitative data from interviews
with participants indicated that the course content and the pedagogical approaches
helped shape more sustainable behaviors (Nousheen & Kalsoom, 2022). The results
highlight the importance of using constructivist, student-centered pedagogies to
engage learners and facilitate the development of sustainability consciousness across
various dimensions, including knowingness, attitude, and behavior (Nousheen &
Kalsoom, 2022).

Chen et al. (2022) aimed to assess the sustainability literacy of 2,548 students
students from various universities across China, focusing on sustainability
knowingness, attitudes, and behaviors, The results revealed that sustainable
knowingness scores were highest in the social dimension, followed by environmental
knowingness and economic knowingness (Chenetal., 2022). In terms of sustainable
attitudes, students exhibited positive attitudes across all dimensions, with social

attitudes being the most favorable (Chen et al., 2022). Sustainable behavior was
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comparatively lower, with social behavior having the highest mean (Chen et al.,
2022). Regarding gender differences, male students demonstrated significantly
higher levels of economic knowledge compared to female students, however, female
students exhibited more positive attitudes toward environmental and social
sustainability, with significantly higher scores in Aenv and Asoc compared to male
students statistically significant (Chen et al., 2022). Moreover, significant gender
differences were found in sustainable behaviors. The study concluded that while
female students tended to have more positive attitudes toward sustainability, male
students demonstrated higher economic knowingness, but overall sustainability

behaviors were similar across genders (Chen et al., 2022).

Farliana, Hardianto, Rusdarti, and Sakitri (2023) explored the relationships between
sustainable knowingness, attitudes, behaviors, and the moderating role of locus of
control. The study applied the Theory of Planned Behavior (TPB) as a theoretical
framework. The model hypothesized that sustainable knowingness would positively
influence sustainable behavior and sustainable attitude would similarly influence
behavior, furthermore, the study explored how locus of control affects sustainable
knowingness, attitudes and behaviors (Farliana et al., 2023).. The study's findings
revealed that sustainable knowingness had a significant positive influence on
sustainability behavior. Similarly, sustainable attitude was found to significantly
impact sustainability behavior (Farliana et al., 2023). The locus of control variable
also played a significant role, affecting both sustainable knowingness and sustainable
attitude, however, locus of control did not directly influence sustainable behavior
(Farliana et al., 2023). The study also found that locus of control moderated the
relationship between sustainable knowingness and sustainable behavior (Farliana et
al., 2023). The model explained 71% of the variance in sustainable behavior (R? =
0.71) (Farliana et al., 2023). The results suggest that increasing sustainable
knowingness, fostering positive attitudes, and promoting a sense of control over
sustainable behaviors among university students (Farliana et al., 2023). These

findings underscore the application of the Theory of Planned Behavior in
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understanding how knowingness, attitudes, and perceived control shape SC in higher

education (Farliana et al., 2023).

Another study was conducted among 489 participants with various demographic
backgrounds, including differences in gender, age, occupation, income levels, and
prior exposure to the concept of SD in Turkey (Yakisik & Mustafazade, 2023). The
analysis revealed that SC significantly differed between male and female
participants, specifically, male participants showed higher levels of SC, with a mean
score of 4.06 compared to female participants (M=3.85) (Yakisik & Mustafazade,
2023). The findings revealed that SC varied across different demographic
characteristics such as gender, age, occupation, income level. On the other hand,
factors like educational status, place of upbringing, marital status, and the current
educational institution were not found to be significant differentiators in SC.
(Yakisik & Mustafazade, 2023)

Chukwu et al. (2024) investigated the SC of 147 university students from various
academic levels by using SCQ in Nigeria. The findings showed that students
demonstrated significant sustainable knowingness. The study also found higher
sustainable attitude. students demonstrated significant sustainable behavior
(Chukwu et al., 2024). Additionally, the study compared the sustainability
consciousness of final-year students with those in earlier academic stages. Final-year
students showed a higher SC compared to students in other years, with significant

differences found in attitudes and behaviors (Chukwu et al., 2024).

Nousheen and Tabassum (2024) investigate the relationship between students” SC
and the perceived teaching styles of their instructors. Researchers used SCQ and
Grasha’s (1996) Teaching Styles Inventory which classifies teaching styles into five
categories: expert, formal authority, personal model, facilitator, and delegator
(Nousheen & Tabassum, 2024). The study’s findings revealed that students’ Ksoc
was highest, followed by Kenv, and Keco (Nousheen & Tabassum, 2024). When it
came to sustainability attitudes, students scored highest on Aenv, followed by Asoc,

and Aeco. However, students’ scores on sustainable behavior were much lower, with
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Benv scoring the lowest, followed by Bsoc and Beco (Nousheen & Tabassum, 2024).
The overall SC score was M = 3.36, indicating that students in the Pakistani context
exhibited moderate levels of SC (Nousheen & Tabassum, 2024). The study also
found that the most prevalent teaching styles were expert (M = 4.19) and formal
authority (M = 3.48) (Nousheen & Tabassum, 2024). These teacher-centered
approaches were shown to significantly influence students’ knowingness and
attitudes but had no significant effect on their behavior. In contrast, the delegator
teaching style affected all three dimensions of SC (Nousheen & Tabassum, 2024).
The study’s findings suggest that while teacher-centered approaches may effectively
impart knowingness, but more interactive and student-centered approaches are
necessary to drive attitudinal and behavioral change in ESD (Nousheen & Tabassum,
2024).

Mohamed et al. (2024) conducted a study to assess sustainability consciousness (SC)
among nursing students at three Egyptian universities: Sohag, Damanhour, and
Alexandria. They used SCQ to measure students' knowingness, attitudes, and
behaviors regarding environmental, social, and economic sustainability (Mohamed
et al., 2024). The results showed that students from Sohag University demonstrated
the highest levels of sustainability consciousness across all areas, specifically, the
median scores for environmental knowledge (Kenv) were 23.0, social knowledge
(Ksoc) 33.0, and economic knowledge (Keco) 16.0, resulting in an overall
sustainability consciousness score of 195 (Mohamed et al., 2024). In contrast,
students from Alexandria University had the lowest median scores for sustainability
knowledge. When it came to sustainability attitudes, Sohag University students again
scored the highest, with environmental attitudes (Aenc) at 16.0, social attitudes
(Asoc) at 24.0, and economic attitudes (Aeco) at 16.0. The overall sustainability
attitudes score for Sohag students was 56.0. In terms of sustainability behaviors,
Sohag students also led with higher scores. (Mohamed et al., 2024). The median
scores for environmental behavior (Benv) were 27.0, social behavior (Bsoc) 24.0,
and economic behavior (Beco) 15.0, resulting in an overall sustainability behavior

score of 65.0 (Mohamed et al., 2024). Moreover, research revealed that students from
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rural areas, those with higher family incomes, and those familiar with the Sustainable
Development Goals (SDGs) exhibited higher levels of SC (Mohamed et al., 2024).
Regarding gender differences, female students generally scored higher in
sustainability knowingness, attitudes, and behaviors compared to male students
(Mohamed et al., 2024). However, these differences were not statistically significant,
indicating that while female students tended to have higher scores, the gender
differences were not meaningful in determining overall sustainability consciousness
(Mohamed et al., 2024).
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CHAPTER 3

METHODOLOGY

This chapter includes Design of the Study, Population and Sample, Data Collection
Tools, Validity and Reliability for pilot and main study, Data Collection Procedure,
Internal Validity, External validity, Data Analysis, Limitations of the Study.
Assumptions of the Study and Ethics within the Study.

3.1  Design of the Study

Associational research methodologies as correlational research and causal
comparative research was used in this study. Correlational research examines
relationships between two or more variables without attempting to manipulate them
(Fraenkel, Wallen & Hyun,2012). Causal-comparative research is a quantitative
research design that investigates cause-and-effect relationships by comparing groups
based on differences among variables such as gender, school type (Fraenkel et al.
2012)

3.2  Population and Sample

The target population of this study was all ninth-grade students in Turkey. Accessible
population of this study was all ninth-grade state students currently studying in state

schools the district of Sehitkamil in Gaziantep.

Convenience sampling method involves selecting individuals or units for a research
study based on their easy accessibility and availability (Babbie, 2016). Convenience
sampling method were used to select participants due to accessibility of the
participant. Data collected from two different type of school which are Anatolian
High School and Science High School.
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3.2.1 Sample for Pilot Study

Data for the pilot study was collected from 193 ninth-grade students currently
enrolled in two state Anatolian high schools located in the Sehitkamil district of
Gaziantep, selected through the convenience sampling method. Table 3.1 shows the

demographic information of participants which includes gender, age and school type.

Table 3.1 Demographic Characteristics of the Sample for Pilot Study

Variable Category f %
male 111 57,5

Gender  fomale 82 425
Total 193 100,0
13,00 4 2,1

Age 14,00 114 59,1
15,00 73 37,8
16,00 2 1,0
Total 193 100,0

Anatolian High 193 100,0
School  School

P ot 193 100,0

3.2.2 Sample for Main Study

Data for the main study was collected from 922 ninth-grade students currently

enrolled in five different state Anatolian high schools and two state Science high
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schools located in the Sehitkamil district of Gaziantep, selected through the
convenience sampling method. Table 3.2 shows the demographic information of

participants which includes gender, age and school type.

Table 3.2 Demographic Characteristics of the Sample for Main Study

Variable Category f %
male 524 56,8

Gender  temale 398 43,2
Total 922 100,0
13,00 5 5
14,00 447 48,5

Age
15,00 449 48,7
16,00 16 1,7
Missing 5 5
Total 922 100,0

Anatolian High 670 72,7

School
School  gejence  High 252 27,3
Type School

Total 922 100,0
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3.3 Variables

3.3.1 Exogenous Variable

Exogenous Variable of this study is sustainable knowingness.

3.3.2 Endogenous Variables

Endogenous Variables of this study are sustainable attitudes and sustainable

behavior.

3.4 Data Collection Tools

In the current study data was collected with a Demographic Information Form,

Sustainability Consciousness Questionnaire

34.1 Demographic Information Form

Demographic Information Form was used to collect demographic information from
ninth grade students. The form consists of three questions about gender, age, and

type of school students’ enrolled.

3.4.2 Sustainability Consciousness Questionnaire

Michalos et al. (2012) created the Sustainability Consciousness Questionnaire (SCQ)
to assess knowledge, attitude, and behavior. Gericke et al. (2019) revised it based on
UNESCO subthemes (2006, 2015). SCQ can be used for people 15 years or old
(Gericke et al., 2019, p.39). In 2019, Yiiksel and Yildiz adapted SCQ into Turkish
and used it to detect high school students’ sustainability consciousness level. The

scale has 50 items and three factors (Knowledge, Attitude, and Behavior). Each
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factor has three subfactor: economic, social, and environmental. The scale is
structured as a 5-point Likert scale with responses ranging from “strongly agree” to
“strongly disagree”. Since there are seven negatively worded items in the scale
(items 4, 23, 33, 38, 41), their coding has been reversed. Items of factors and
subfactors have given in the Table 3.3 below. Based on reliability and validity issues,

some items were removed from the scale

Table 3.3 Factors, Subfactors and Item Numbers of SCQ

Factors subfactors item

Knowledge economic 1,11, 14,15, 17
social 2,5,6,7,8,9, 10, 13, 18
environmental 3,4,12,16,19

Attitude economic 22,25, 26, 31
social 20, 21, 28, 29, 30, 32
environmental 23,24, 27, 33

Behaviour economic 39,42, 44,49
social 37, 38, 46, 47, 48, 50
environmental 34, 35, 36, 40, 41, 43, 45

Based on reliability and validity issues, some items were removed from the scale
(discussed in detail validity and reliability section). Last version of the scale given in the
Table 3.4.
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Table 3.4 Items which were used in main study.

Factors subfactors item

Knowledge economic 11, 14,15
social 56,7,8,9,10,13
environmental 12, 16, 19

Attitude economic 22, 25, 26, 31
social 20, 21, 28, 29, 30, 32
environmental 23,33

Behaviour economic 39, 44
social 37, 47
environmental 34, 35, 36, 40, 43, 45

3.4.3 Validity and Reliability for Pilot Study

A pilot study was conducted to assess the suitability of each questionnaire and to
allow for necessary corrections and revisions based on reliability and validty
findings. To address reliability concerns before Cronbach’s alpha of overall scale
and subscale were calculated. To address validity, exploratory factor analysis was

conducted.

Before Cronbach’s alpha of overall scale and subscale were calculated, item total
correlation for each item was calculated to ensure that each item on a test contributes
effectively to the overall scale (Cohen, Swerdlik, & Sturman, 2018). Item-Total
Correlation is a statistic which shows the correlation between each item in a scale
and the total score of the scale (DeVellis, 2016). Moreover, it indicates how well the
item aligns with the overall structure of the scale essentially measuring its
discriminative power (Field, 2018). According to Nunnally and Bernstein (1994) , a
high item-total correlation implies that the item contributes positively to the overall
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purpose of the scale , while a low or negative correlation indicates that the item may
be misaligned with the scale and could reduce its reliability. In item analysis, to
improve the scale’s coherence and reliability items with low correlations should be
revised or removed (Nunnally & Bernstein, 1994). Removing or revising poorly
correlated items at this stage increases internal consistency of the scale, ultimately
leading to a more accurate Cronbach’s alpha result, which measures the overall
reliability of the test (Field, 2018). According to Ebel and Frisbie (1991) Items with
a discrimination value of .40 or higher are considered very good and should be
included in the scale without any modifications. Items with values between .30 and
.39 are accepted quite good and can also be included but they might still benefit from
some improvement (Ebel & Frisbie, 1991). Items with values between .20 and .29
may be included in the scale but should be revised or improved to enhance their
quality (Ebel & Frisbie, 1991). Lastly, items with values of .19 or lower are
considered too weak and should be excluded, as they do not significantly contribute
to reliability of the scale (Ebel & Frisbie, 1991). Therefore, item total correlation for

each item was calculated shown in the table below.

Table 3.5 Item-total correlation values

Item-total correlation

ql* 0.10
g2 0.43
g3 0.41
q4* 0.14
g5 0.48
q6* 0.18
q7 0.42
q8 0.46
q9 0.56
q10 0.30
qll 0.44
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Table 3.5 Item-total correlation values

Item-total correlation

ql2 0.52
q13 0.44
qld 0.60
ql5 0.37
ql6 0.48
ql7 0.31
q18 0.46
ql9 0.46
q20 0.63
q21 0.46
q22 0.45
q23 0.31
q24* 0.18
925 0.41
q26 0.41
q27* 0.19
q28 0.54
q29 0.45
g30 0.41
q31 0.44
q32 0.43
q33 0.33
q34 0.30
q35 0.31
q36 0.36
q37 0.32
q38* 0.01
q39 0.38
q40 0.35
q41* 0.18
q42* -0.09

43 0.34



Table 3.5 Item-total correlation values

Item-total correlation

q44 0.38
q45 0.52
q46 0.32
q47 0.35
q48 0.32
q49* 0.24
q50* 0.19

According to the table, Item 1 was removed from the scale since its item total
correlation value is 0.10. This item could not be revised because Ebel and Frisbie
(1991) states items with values of 0.19 or lower are considered too weak and should
be excluded due to not significantly contributing to reliability of the scale. Similar
result also has been seen in the study which is “’Exploring the role of the economy
in young adults’ understanding of sustainable development’’ conducted by Berglund
and Gericke (2018). They state that ‘’some students are not aware of the
multidimensional nature of the concept of SD. They may perceive SD as a strictly
environmental concept. If so, they would not consider economic growth, economic

development, and SD to relate theoretically’” (Berglund & Gericke, 2018, p. 13).

Item 4 was removed from the scale since its item total correlation value is 0.14. This
item is a reverse coded item, and reverse-coded items can sometimes present
challenges, such as lower item discrimination (Wong, Rindfleisch, & Burroughs,
2003). However, this item could not be revised because Ebel and Frisbie (1991)
states items with values of 0.19 or lower are considered too weak and should be

excluded due to not significantly contributing to reliability of the scale.

Item 6 was removed from the scale since its item total correlation value is 0.18009.
Waste refers to anything unnecessary or discarded, but in specialized fields, it
includes specific categories like recyclable materials, hazardous waste, and
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inefficiencies in lean manufacturing (Thiirer, Tomasevi¢, & Stevenson, 2017. This
complexity may cause interpretative challenges in scales since respondents may
perceive its meaning differently. However, this item could not be revised because
Ebel and Frisbie (1991) states items with values of 0.19 or lower are considered too
weak and should be excluded due to not significantly contributing to reliability of

the scale.

Item 24 was removed from the scale since its item total correlation value is 0.18. The
concept of laws and regulations can mean different things to different participants.
Some may think that current environmental regulations are sufficient, while others
may be concerned about the economic costs of stricter regulations. The term
“stricter” can be unclear and can be interpreted differently by participants. Some may
think of it as increasing penalties, while others may see it as enacting new laws and
regulations. However, this item could not be revised because Ebel and Frisbie (1991)
states items with values of 0.19 or lower are considered too weak and should be
excluded due to not significantly contributing to reliability of the scale.

Item 27 was removed from the scale since its item total correlation value is 0.19.
phrase "something is done,” which can lead to different interpretations among
participants. For example, some may think of individual actions (such as energy
conservation), while others might think of government policies or international
cooperation. However, this item could not be revised because Ebel and Frisbie
(1991) states items with values of 0.19 or lower are considered too weak and should
be excluded due to not significantly contributing to reliability of the scale.

Item 38 was removed from the scale since its item total correlation value is 0.01. This
item is a reverse coded item, and reverse-coded items can sometimes present
challenges, such as lower item discrimination (Wong et al., 2003). However, this
item could not be revised because Ebel and Frisbie (1991) states items with values
of 0.19 or lower are considered too weak and should be excluded due to not
significantly contributing to reliability of the scale.
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Item 41 was removed from the scale since its item total correlation value is 0.18.
This item is a reverse coded item and reverse-coded items can sometimes present
challenges, such as lower item discrimination (Wong, Rindfleisch, & Burroughs,
2003). However, this item could not be revised because Ebel and Frisbie (1991)
states items with values of 0.19 or lower are considered too weak and should be

excluded due to not significantly contributing to reliability of the scale.

Item 42 which is was removed from the scale since its item total correlation value is
-0.09. In Turkey, the preference for second-hand products is generally low, often due
to cultural factors, social stigma, and a preference for new products (Altay, 2021).
This reason may cause that item total correlation value is too low. Item 42 removed
from the scale since its item total correlation value is under 0.19 (Ebel & Frisbie,
1991).

Item 49 was removed from the scale. It could be revised for the main study since its
item total correlation value is 0.24 however this sentence include two different
statement as Following economy-related programs and Following newspaper
articles. Making two different item such as "I watch economy-related TV programs”
and "I read economy-related newspaper articles” can alter the structure of the scale
and compromise the construct validity. Therefore item 49 was removed from the

scale.

Item 50 was removed from the scale since its item total correlation value is 0.19. This
study was conducted in Gaziantep which is a city where the patriarchal social
structure is dominant (Ozsoy & Sipahi, 2016). The lower item total correlation scores
of the participants may be linked to traditional gender roles, which could have caused
them to respond more reserved or cautious, especially when discussing gender
sensitivity or personal opinions on social issues. Item 50 was removed from the scale
without doing any revision since its item total correlation value is under 0.19 (Ebel &
Frisbie, 1991).
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After removing item 1, item 4, item 6, item 24, item 27, item 38, item 41, item 42,
item 49, and item 50 from the scale, Cronbach’s alpha coefficients of the overall
scale was calculated and found to be 0.89 for sustainability consciousness
questionnaire. Cronbach’s alpha coefficients of the Knowingness, Attitude and
behaviour factors were found to 0.85, 0.78 and 0.78 respectively. Cronbach’s alpha
coefficients of the Knowingness economic (Keco) subfactor was calculated as 0.55,
Knowingness social (Ksoc) subfactor was calculated as 0.73, Knowingness
environmental (Kenv) subfactor was calculated as 0.62. Cronbach’s alpha
coefficients of the Attitude economic (Aeco) subfactor was calculated as 0.55,

Attitude social (Asoc) subfactor was calculated as 0.72.

Generally, Cronbach's Alpha requires three or more items to provide meaningful
results (Field, 2018). According to Tavakol and Dennick (2011), when only two
items remain in a subscale, Cronbach’s Alpha reliability coefficient is not feasible or
do not provide reliable results. Therefore, subfactors with two items, Cronbach’s
alpha coefficients were not calculated. After removing item 24 and item 27, Attitude
environmental (Aenv) subfactor remained with two items therefore Cronbach’s
alpha coefficient was not calculated. After removing item 42 and item 49, Behaviour
economic (Beco) subfactor remained with two items therefore Cronbach’s alpha
coefficient was not calculated. Cronbach’s alpha coefficient of Behaviour social
(Bsoc) subfactor was calculated as 0.56, Behaviour environmental (Benv) subfactor
was calculated as 0.70. Generally, Cronbach Alpha value is .70 or greater accepted
as reliable (eg. Nunnally, 1978; Field, A., 2018). However, Kline (1999) states that
Cronbach’s Alpha values between 0.60 and 0.70 are regarded as minimally
acceptable. Except for Keco, Beco, Bsoc, all factors, subfactors and overall
Cronbach’s Alpha values are greater than .60 which are acceptable value. Berglund
and Gericke (2015) states that > The Cronbach’s Alpha value also depends on the
number of items reflecting the construct: increasing the number of items for a
construct generally increases its Cronbach’s Alpha value’’ (p.1124). Moreover,

Berglund and Gericke (2018) have found low Cronbach’s Alpha value (.58) for some
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subdimensions of SCQ and they state that SCQ are composed of numerous few items

and this explains why some subfactors have low Cronbach’s Alpha value.

Table 3.6 Cronbach’s Alpha Values of SCQ for Pilot Study

Factors subfactors Cronbach’s alpha value
economic 0.55
Knowingness social 0.73
environmental 0.62
overall 0.85
economic 0.55
Attitude social 0.72
overall 0.78
Behaviour social 0.56
environmental 0.70
overall 0.78
Overall 0.89

To evaluate the construct validity of the sustainability consciousness questionnaire,
exploratory factor analysis was employed to examine the factor structure. To ensure
the conditions for factorability in the current research, the Kaiser-Meyer-OIkin
(KMO) measure and Bartlett’s test of sphericity were applied to the pilot study. The
Bartlett’s test of sphericity yielded a significant result (p = .000), and the KMO
value was calculated to be .82 , which is considered acceptable. Moreover, Varimax
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rotation was applied, and factors explained 64.51% of the total variance. As a result
of the exploratory factor analysis, the Knowingness subscale explained 60,44% of
the total variance, the Attitude subscale explained 52,62% of the total variance,
behaviour subscale explained 59,02% of the total variance respectively. It is
sufficient that 40%-60% of the variance explained in multiple factorial scales (Hair
et al., 2010). The total variance values are consistent with those found by Yiiksel and
Yildiz (2019), who adapted the scale into Turkish. According to their study, the
Knowingness subscale explained 62.43% of the total variance, the Attitude subscale
explained 59.49% of the total variance, behaviour subscale explained 60.76% of the
total variance respectively. Matsunaga (2010) states that factor loading of items with
40 or greater are acceptable for EFA. EFA have shown that all items had factor

loading score more than 0.40.

3.4.4 Validity for Main Study: CFA Result of Sustainability Consciousness

Questionnaire

Confirmatory Factor Analysis (CFA) is a statistical technique used to verify the
factor structure of a set of observed variables to examine construct validation
(Harrington, 2009; Brown & Moore, 2012). Mplus 7.4 was used to conduct
Confirmatory Factor Analysis to test construct validity for Sustainability consciousness

questionnaire for the main study.

McNeish, An, and Hancock (2017) viewed factor loading of items .40 or greater as
acceptable for CFA. Based on CFA items 2, item 3, item 17, item 18, item 46 and item
48 were removed from the scale since loading are smaller than .40 (McNeish, An, &
Hancock, 2017). Items that are removed from the scale have not been examined to go
under other constructs since authors state that ‘’the model that was built through theory

and intended to show the factor structure as hypothesized’’ (Gericke et al., 2019, p.42).

Several model fit indices were used to assess goodness of fit of the CFA indicating the
validity of the factor structure, such as CFI, TLI, RMSEA, and SRMR . The CFI and
TLI values are greater than 0.90, whilst the RMSEA and SRMR values are less than
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0.08, which indicates that the model has an acceptable level (Kline, 2012). Siimer (2000)
suggested that the value of y2/df is between 2 and 3. However, Erkorkmaz et al. (2013)
suggested value less than 5 is acceptable. The results of the model fit indices obtained
from CFA indicated that the model acceptable fit the data for this sample (y2/df = 2.16,
CFI = .91, TLI=.90, RMSEA = .04, SRMR = .04). Figure 1 presents an illustration of

the CFA model for the sustainability consciousness questionnaire.
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Figure 3.1 CFA Model for SCQ

As shown in Figure, the error covariances between the variables were added to the model

because the model presented a good-fit to the data with the acceptable fit indices

applying the modification index (MI). Modification indices are a valuable resource for
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identifying model misspecifications (Kline, 2012). So, two correlated-error terms had
modification index greater than 10 (p < 0.05): q15 — g25, q11 — q14, 98 — q32, q14 —
915, q16 — 928, q7 — q30, g22 — 925, q14 — 925, q10 — g15, q39 — 944, g15 — 926, q10
—025, q11 — q15, q14 — 925, 22 — 929, q40 — 945, 98 — 920, 11 — q13, q13 —g47, q30
—031, g9 — g13, and g8 — g9. As shown in the figure, generally, similar subdimensions

are interconnected among themselves.

3.45 Reliability for Main Study

Reliability is crucial in ensuring the dependability of research findings, as it reflects
the consistency and stability of the measurement tool (Creswell, 2014). For
sustainability consciousness questionnaire, Cronbach’s alpha values have been
calculated. Cronbach's Alpha requires three or more items to provide meaningful
results (Field, 2018). According to Tavakol and Dennick (2011), when only two
items remain in a subscale, Cronbach’s Alpha reliability coefficient is not feasible or
do not provide reliable results. Therefore, subfactors with two items, Cronbach’s
alpha coefficients were not calculated. After removing item 46 and item 48 based
on CFA, Bsoc subfactor remained with two items therefore Cronbach’s Alpha was
not calculated. Overall, Bsoc, Aenv and Beco subfactors remained with two items
therefore Cronbach’s Alpha were not calculated. other subfactors and overall
Cronbach’s Alpha values are 0.60 and greater which are acceptable value
(Kline,1999).
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Table 3.7 Cronbach’s Alpha Values of SCQ for Main Study

Factors subfactors Cronbach’s alpha value
Knowledge economic 0.61
social 0.73
environmental 0.60
overall 0.84
Attitude economic 0.60
social 0.72
overall 0.80
environmental 0.71
Behaviour overall 0.77
Overall 0.89
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3.5 Internal Validity

Internal validity refers that “observed differences on the dependent variable are
directly related to the independent variable, and not due to some other unintended
variable” (Fraenkel, Wallen & Hyun, 2012, p. 166). The study employed
associational research methodologies, including correlational and causal-
comparative research, thus only the threats which is mentioned below can be threat

for this study.

In current study, subject characteristics might be threat for internal validity.
According to Fraenkel et al, (2012) participants’ age, ethnicity, gender might affect
the outcomes of the research. Only ninth grade Turkish students participated to this
study so age and ethnicity cannot be threat. Moreover, results were analysed in terms

of gender.

Location also can be a threat for current study since data will be collected in different
high schools and location could not be hold constant (Fraenkel et al, 2012). However,
all participants responded the instruments from the similar classes by sitting at their
desks. Thus, we can assume that participants respond the questions to similar

environments and conditions.

All data were collected by the same person which is researcher thus data collector

characteristics cannot be threat for this study (Fraenkel et al, 2012).

History threat cannot be threat for this study because during the data collection

process an unforeseen or unplanned event did not occur (Fraenkel et al, 2012).
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3.6 External Validity

External validity refers to the extent to which a study's findings and conclusions can
be extrapolated to a larger population than the participants in the study (Fraenkel et
al, 2012). Convenience sampling involves a convenient selection of participants,
which limits the study's generalizability to a larger population. (Fraenkel et al, 2012).
It is critical for generalizability to provide the generalizability of the population by
using a representative sample. The convenience sampling approach, however, were
utilized to select participants of study. Therefore, the findings of this study may only

be generalizable to other groups with similar characteristics to the current sample.

3.7 Data Collection Procedure

3.7.1 Pilot Study

Data for pilot study were collected of the second term of 2023-2024 academic year
from 193 ninth grade students. The consent form was distributed to both students
and parents. Only students whose permission form was approved by their families
and students who volunteered participated in the study. Data collector informed the
participants about the purpose of the study before she disturbed the instruments and
stated both verbally and then written that this study is being conducted on a volunteer
basis and participants may withdraw from the study at any time.

3.7.2 Main Study

After the results of pilot study, it was shown that instruments are valid and reliable.

Therefore, without doing any changing, instruments were used in main study. For
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main study, data were collected of the second term of 2023-2024 academic year. The
consent form was distributed to both students and parents. Only students whose
permission form was approved by their families and students who volunteered
participated in the study. Data collector informed the participants about the purpose
of the study before she disturbed the instruments and stated both verbally and then
written that this study is being conducted on a volunteer basis and participants may

withdraw from the study at any time.

3.8  Data Analysis

The data acquired from the scales filled out by the students were used in the current
study. To analyse the current data, the SPSS 25.0 and Mplus 7.4 statistical program
performed both descriptive and inferential statistical analyses, including Path

Analysis.

3.9 Limitations of the Study

Limitations of this study are:

1. Present study conducted with to 7 state high schools from Sehitkamil District
of Gaziantep. Therefore, the results of this study may not be generalizable to
the broader population

2. Generalizability might be limitation of this study since selection of sample is
convenience sampling method. Thus, findings of the study only be
generalized to other ninth grade students with similar characteristics to the

present sample.
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3.10 Assumptions of the Study

Assumptions of this study are:

1. All respondents responded to the instruments honestly and seriously.
2. The study sample were considered a representation of the actual population.
3. Itis assumed that all participants responded to the instruments under

standard conditions and in similar environments.

3.11 Ethics within the Study

Permissions were obtained by adapters of Turkish version of Sustainability
Consciousness Questionnaire (Yiiksel & Yildiz, 2019) via e-mail. Then, to conduct
this research received an approval from the METU's Human Subjects Ethics
Committee (Appendices C). Since the participants of this study were ninth grade
high school students received approval from the Ministry of National Education
(Appendices D). Both parents and pupils signed the consent form. All ninth-grade

students took part in the stud on a voluntary basis.
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CHAPTER 4

RESULTS

4.1 Missing Data

Firstly, Little’s MCAR test was applied to each scale to determine if the data were
missing completely at random (Little, 1988). The significance values, which were
greater than 0.05, suggest that the missing values were distributed randomly.
However, in this study, significance values of each scale, gender, age and school
type are less than 0.05. Tabachnick and Fidell (2013) noted that in a large data set,
if 5% or fewer data points are randomly missing, the issues are less significant, and
nearly all methods for handling missing data produce comparable outcomes.
Therefore, missing values of each scale and age variable were replaced with the
series mean of the items. However, gender and school type are categoric variables,
they replaced with the mode since the common method for filling missing data in
categorical variables is to impute the missing values with the mode, which is the
most frequently occurring category (Acock, 2005).

4.2  Descriptive Statistics

In this section, frequencies, mean scores, and standard deviation of each scale were

represented. Descriptive statistics were used to address the first research question.

4.2.1 Sustainability Consciousness levels of high school students

Research Question 1: What are the Sustainability Consciousness levels of high

school students?
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Table 4.1 Descriptive Statistics for SC and Associated Variables (n=922)

Mean Median SD Minimum Maximum

Knowingness 4.40 4.50 0.54 1.25 5.00
Kenv 4.51 4.67 0.57 1.67 5.00
Ksoc 4.35 4.50 0.63 1.00 5.00
Keco 437 4.67 0.67 1.00 5.00
Behaviour 3.47 3.50 0.66 1.10 5.00
Benv 3.31 3.33 0.72 1.00 5.00
Bsoc 3.85 4.00 1.04 1.00 5.00
Beco 3.56 3.50 0.93 1.00 5.00
Attitude 4.29 4.42 0.55 1.58 5.00
Aenv 4.44 5.00 0.82 1.00 5.00
Asoc 4.29 4.33 0.63 1.50 5.00
Aeco 421 4.25 0.66 1.75 5.00
SC 4.09 4,15 0.48 1.59 5.00
5

4

3

2

1

0

Knowingness Kenv Ksoc Keco

Figure 4.1 Mean Scores of Sustainable Knowingness and its subdimensions
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Figure 4.3 Mean Scores of Sustainable Attitude and its subdimensions
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Descriptive statistics were calculated for the variables in the study, and the results
are presented in terms of means, medians, standard deviations (SD), and ranges
(minimum and maximum values). Participants' overall Sustainable Knowingness
was found Md = 4.50, M = 4.40, SD = 0.54. Among the sub-dimensions,
environmental knowingness (Kenv: M =4.51, Md = 4.67, SD = 0.57) had the highest
mean, followed by economic knowingness (Keco: M = 4.37, Md = 4.67, SD = 0.67)
and social knowingness (Ksoc: M = 4.35, Md = 4.50, SD = 0.63). In terms of
behavior, overall Behavior was found Md = 3.50, M = 3.47, SD = 0.66.
Environmental Behavior (Benv: M = 3.31, Md = 3.33, SD = 0.72) had the lowest
mean, followed by Economic Behavior (Beco: M = 3.56, Md = 3.50, SD = 0.93)
while social Behavior (Bsoc: M = 3.85, Md = 4.00, SD = 1.04) showed the highest
mean. Moreover, Participants' overall Sustainable Attitude was found M =4.29, Md
=4.42, SD = 0.55), with environmental attitude (Aenv: M = 4.44, Md =5.00, SD =
0.82) having the highest mean followed by Social Attitude (Asoc: M = 4.29, Md =
4.33, SD = 0.63) while economic Attitude (Aeco: M =4.21, Md = 4.25, SD = 0.66)
had the lowest mean, Finally, participants' Sustainability Consciousness (SC) level
was found M = 4.09 ,Md = 4.15, SD = 0.48. The sample size for all variables was
922.

4.3 Inferential Statistics

4.3.1 Gender Difference in Sustainability Consciousness

Research Question 2: Is there a statistically significant difference in Sustainability

Consciousness level with respect to gender (male, female)?

To decide whether to use a parametric or non-parametric test for a research question,
the following assumptions were checked. Independent samples t-test is used when
comparing the means of two independent groups to determine if there is a statistically
significant difference between them (Field, 2013). Initially, assumptions were
checked.
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Assumptions
Independence of observation : It was assumed that each group is independent

Normality: To check normality skewness and Kurtosis values were calculated.
Table... shows that skewness and kurtosis values were admissible which were
between -2 and +2 interval (Gravetter & Wallnau, 2014). According to the table,
except for knowingness, Ksoc and Aenv the skewness and kurtosis values of the
others are between -2 and +2, that’s why for knowingness, Ksoc and Aenv, the

Mann-Whitney U test were applied which is a non-parametric test.

Table 4.2 the skewness and kurtosis values of SCQ

Skewness Kurtosis

Skewness SE Kurtosis SE
Knowingness -1.4710 0.0805 3.09366 0.161
Kenv -1.3401 0.0805 1.88523 0.161
Ksoc -1.5257 0.0805 3.10150 0.161
Keco -1.2938 0.0805 1.79652 0.161
Behaviour -0.2110 0.0805 0.10371 0.161
Benv -0.0246 0.0805 -0.03241 0.161
Bsoc -0.8776 0.0805 0.21426 0.161
Beco -0.4662 0.0805 0.00365 0.161
Attitude -1.0598 0.0805 1.19331 0.161
Aenv -1.7982 0.0805 3.27640 0.161
Asoc -1.1194 0.0805 1.26380 0.161
Aeco -0.9776 0.0805 0.94406 0.161
SC -0.9743 0.0805 1.45630 0.161
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Level of Measurement: It was assumed that Sustainability Consciousness level

was continuous.

Homogeneity of Variances:

Table 4.3 Homogeneity of Variances Test (Levene's)

F df df2 p
Knowingness 35.47 1 920 <0.01
Kenv 27.07 1 920 <0.01
Ksoc 41.01 1 920 <0.01
Keco 34.13 1 920 <0.01
Behaviour 23.88 1 920 <0.01
Benv 8.98 1 920 <0.01
Bsoc 26.97 1 920 <0.01
Beco 16.74 1 920 <0.01
Attitude 27.42 1 920 <0.01
Aenv 38.45 1 920 <0.01
Asoc 3241 1 920 <0.01
Aeco 21.40 1 920 <0.01
SC 35.62 1 920 <0.01

Note. A low p-value suggests a violation of the assumption of equal variances

According to Table 4.3, the homogeneity test for Knowingnes, Kenv, Ksoc, Keco,

Behaviour, Benv, Bsoc, Beco, Attiitude, Aenv, Asoc, Aeco and SC was found to be
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significant (p< 0.05), indicating that these distributions are not homogeneous.
Therefore, the Mann-Whitney U test, a non-parametric test, was applied, and the
results are shown in Table 4.4, Table 4.5, Table 4.6, Table 4.7 for each factor and
subfactors.

Table 4.4 Mean, Median and the Mann-Whitney U test scores of Sustainable
Knowingness and its subdimensions

Variable Group N Mean Median SD Mann- Cohen’s d
Whitney
U

Knowingness Male 524 452  4.58 0.44  73984** 0.29

Female 398 4.25 4.33 0.61

Kenv Male 524 4.44 4.67 0.50 87679** 0.16
Female 398 4.14 4.67 0.64

Ksoc Male 524 3.40 4.67 0.52 72216** 0.31
Female 398 3.24  4.33 0.71

Keco Male 524 414 4.67 0.56  84277** 0.19

Female 398 3.89 433 0.77

Note. * p <0.05, ** p < 0.01

Mann-Whitney U tests were conducted to compare median scores between male and
female participants for Knowingness, Kenv, Ksoc, and Keco. For Knowingness,
males (Md = 4.58, M = 4.52, SD = 0.44, N = 524) scored significantly higher than
females (Md = 4.33, M = 4.25, SD = 0.61), U = 73984, df = 920, p < 0.01, with a
small effect size (d = 0.29). For Kenv, males (Md = 4.67, M =4.44, SD = 0.50, N =
524) also had higher scores than females (Md = 4.67, M = 4.14, SD = 0.64), U =
87679, df = 920, p < 0.01, with a small effect size (d = 0.16). For Ksoc, males (Md
=4.67, M = 3.40, SD = 0.52, N = 524) scored significantly higher than females (Md
=4.33,M=3.24,SD =0.71), U = 72216, df = 920, p < 0.01, with a small effect size
(d=0.31). Finally, in Keco, males (Md =4.67, M =4.14, SD = 0.56, N = 524) scored
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significantly higher than females (Md = 4.33, M = 3.89, SD = 0.77), U = 84277, df
=920, p <0.01, with a small to medium effect size (d = 0.19). These results indicate
statistically significant differences in Knowingness, Kenv, Ksoc, and Keco scores
between male and female groups, with males generally scoring higher than females
in these variables.

Table 4.5 Mean, Median and the Mann-Whitney U test scores of Sustainable
Behavior and its subdimensions

Variable Group N Mean Median SD Mann- Cohen’s
Whitney d
U
Behavior Male 524 357 3.60 0.58  84014** 0.19
Female 398 334 331 0.72
Benv Male 524 335 3.33 0.68 96956 0.07
Female 398 3.27 3.17 0.76
Bsoc Male 524 410 4.00 091 71039** 0.32
Female 398 351 3.50 1.11
Beco Male 524 371  3.89 0.82  84515** 0.19

Female 398 336 3.50 1.02

Note. * p < 0.05, ** p<0.01

Mann-Whitney U tests were conducted to compare median scores between male and
female participants for Behaviour, Benv, Bsoc, and Beco. For Behaviour, males (Md
=3.60, M =3.57, SD = 0.58, N = 524) scored significantly higher than females (Md
=3.31,M=3.34, SD =0.72), U = 84014, df = 920, p < 0.01, with a small effect size
(d =0.19). For Benv, males (Md = 3.33, M = 3.35, SD = 0.68, N = 524) showed no
significant difference compared to females (Md = 3.17, M = 3.27, SD = 0.76), U =
96956, df = 920, p = 0.067, with a very small effect size (d = 0.07). For Bsoc, males
(Md =4.00, M =4.10, SD = 0.91, N = 524) scored significantly higher than females
(Md = 3.50, M = 3,51, SD = 1.11), U = 71039, df = 920, p < 0.01, with a medium
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effect size (d = 0.32). Finally, in Beco, males (Md =3.89, M =3.71,SD =0.82, N =
524) scored significantly higher than females (Md = 3.50, M = 3.36, SD = 1.02), U
= 84515, df = 920, p < 0.01, with a small to medium effect size (d = 0.19). These
results indicate statistically significant differences in Behaviour, Bsoc, and Beco
scores between male and female groups, with males generally scoring higher in these
variables, while no significant gender differences were found for Benv.

Table 4.6 Mean, Median and the Mann-Whitney U test scores of Sustainable
Attitude and its subdimensions

Variable Group N Mean Median SD Mann- Cohen’s
Whitney d
)
Attitude Male 524 442 450 0.47  73173** 0.30
Female 398 4.12 4.25 0.60
Aenv Male 524 456  5.00 0.73  86071** 0.17
Female 398 4.28 4.50 0.91
Asoc Male 524 4.44 4.50 0.53 72414** 0.31
Female 398 4.09 4.17 0.70
Aeco Male 524 431 427 0.59  86543** 0.17

Female 398 4.09 4.25 0.73

Note. * p <0.05, ** p < 0.01

Mann-Whitney U tests were conducted to compare median scores between male and
female participants for Attitude, Aenv, Asoc, and Aeco. For Attitude, males (Md =
450, M =4.42, SD = 0.47, N = 524) scored significantly higher than females (Md =
4.25, M =4.12, SD = 0.60), U = 73173, df = 920, p < 0.01, with a medium effect
size (d = 0.30). For Aenv, males (Md = 5.00, M = 4.56, SD = 0.73, N = 524) also
had significantly higher scores than females (Md = 4.50, M = 4.28, SD = 0.91), U =
86071, df =920, p < 0.01, with a small effect size (d = 0.17). In Asoc, males (Md =
4.50, M =4.44, SD = 0.53, N = 524) scored significantly higher than females (Md =
417, M = 4.09, SD = 0.70), U = 72414, df = 920, p < 0.01, with a medium effect
size (d = 0.31). Finally, for Aeco, males (Md =4.27, M =4.31, SD = 0.59, N = 524)
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scored significantly higher than females (Md = 4.25, M = 4.09, SD = 0.73), U =
86543, df = 920, p < 0.01, with a small effect size (d = 0.17). These results indicate
statistically significant differences in Attitude, Aenv, Asoc, and Aeco scores between
male and female groups, with males generally scoring higher in these variables.

Table 4.7 Mean, Median and the Mann-Whitney U test scores of Sustainability
Consciousness

Variable Group N Mean Median SD Mann- Cohen’s
Whitney d
U

SC Male 524 420 424 0.39 71654** 0.31

Female 398 393 4.00 0.53

Note. * p <0.05, ** p < 0.01

Mann-Whitney U tests were conducted to compare median scores between male and
female participants for Sustainability Consciousness (SC). For SC, males (Md =
4.24, M = 4.20, SD = 0.39, N = 524) scored significantly higher than females (Md =
4.00, M = 3.93, SD = 0.53), U = 71654, df = 920, p < 0.01, with a medium effect
size (d = 0.31). These results indicate a statistically significant difference in SC
scores between male and female groups, with males generally scoring higher in this

variable

4.3.2 Result of Path Analysis: Predictors of Sustainable Behavior
Research Question 3: What is the relationship between sustainable behaviour,
sustainable knowingness and sustainable attitude?

a) To what extent can students’ sustainable behaviour level be predicted by

sustainable knowingness and sustainable attitude level?

b) To what extent can students’ sustainable attitude level be predicted by

sustainable knowingness level?
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Sarwono (2022) states that path analysis is an extension of multiple linear regression
therefore before conducting path analysis assumptions of multiple linear regression
are met. Assumptions of multiple linear regression were checked for the
hypothesised model below before conducting path analysis. The hypothesized model
was tested by using MPLUS 7.4.

Sustainable Attitude
H 1 H 2

Sustainable Knowingness Sustainable Behavior

Ho 3

Figure 4.4 Hypothesised Model for Current Study

Assumptions;

Sample size: Tabachnick and Fidell (2013) stated that N > 50 + 8m for multiple
regression where m represents the number of independent variables. There are two
independent variables which are sustainable knowingness and sustainable attitude so
minimum sample size calculated as 66. Since this study were conducted with 922

ninth grade student, this assumption was met.

Multicollinearity and Singularity: To meet the multicollinearity assumption,
Tabachnick and Fidell (2013) stated that bivariate correlation between two variables
should be less than 0.90 (r < 0.90) . Moreover, VIF values should be less than 10
but higher than 0.10 (Pallant, 2011). According to table below, correlations between
the variables are not higher than 0.90. VIF value also 2.10 with an acceptable value.

Therefore, this assumption was met.
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Table 4.8 Pearson product-moment correlations of variables in the model

Knowingness Attitude Behaviour

Knowingness  Pearson'sr —
Attitude Pearson'sr  0.72 ** —

Behaviour Pearson'sr  0.39 ** 0.43 **

Note. * p < 0.05, ** p<0.01

Table 4.9 Collinearity Statistics

VIF  Tolerance

Knowingness 2.10 0.47

Attitude 210 047
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Normality, Linearity, Homoscedasticity of Residual; Normality was checked by
examining histogram and P-P plot. As shown in Figure 4.2 , histogram of residuals
and Figure 4.3 , P-P plot, this assumption was met due to normally distributed.
Moreover, straight line in P-P plot shows that linearity assumption was also satisfied.
Moreover, for Homoscedasticity Residual vs. Fitted Plot was checked shown in the
figure. the residuals appear to be scattered randomly around the zero line without

any clear pattern. Therefore, this assumption was also satisfied.

density
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Figure 4.5 Histogram Graph
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Figure 4.6 P-P Plot
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Figure 4.7 Homoscedasticity Residual vs. Fitted Plot

No Autocorrelation: The Durbin-Watson Test is used to detect autocorrelation in the
residuals of a regression analysis . as in the table below, value is 1.96 indicates that

this assumption was also satisfied.

Table 4.10 Durbin—Watson Test for Autocorrelation

Autocorrelation DW Statistic p

0.0197 1.96 0.552

After checking all the assumptions, path analysis was conducted.
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43.2.1 Model Fit Information of Hypothesized Model

Model fit indices of hypothesized models were examined to detect if the models fit

the data or not.

x2/df value between 1 and 3 is generally considered to indicate a good fit (Kline,
2012). Moreover, the CFI and TLI values are greater than 0.90, whilst the RMSEA
and SRMR values are less than 0.08, which indicates that the model has an
acceptable level (Kline, 2012). The model fit indices suggest a good fit for the path
analysis model: ¥2(497) = 1069.441, p< 0.01; ¥2/df=2.15; RMSEA = 0.039, 90% ClI
[0.036, 0.042], The RMSEA 90% confidence interval ranges from 0.036 to 0.042.
RMSEA values are typically considered good if they are 0.05 or lower (Browne &
Cudeck, 1993). Therefore, the estimated RMSEA value of 0.039 and its confidence
interval suggest that the model demonstrates a good fit. Probability RMSEA < 0.05
=1.000; CFI =0.90; TLI=0.90; SRMR = 0.05. These results indicate that the model

fits the data well.

4.3.2.2  Results of Direct, Indirect, and Total Effects of hypothesized model

Cohen’s criteria is used when interpreting path coefficients (Cohen, 1988). Cohen
(1988) states that standardized path coefficient (B) value less than 0.10 may indicate
small effect; 0.30 indicates medium effect and values higher than 0.50 indicate large

effect.

Table 4.11 Direct, indirect and total path coefficients for Hypothesised Model

SA SB
Direct Indirect Total Direct Indirect Total
SK 0.88 - 0.88 -0.06 0.61 0.55
SA - - - 0.69 - 0.69
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Sustainable Attitude

Sustainable Knowingness Sustainable Behavior

-.06

Figure 4.8 Path Coefficients of Hypothesised Model

4.3.2.2.1 Direct Effects

e Ho I: There is no significant effect of Sustainable Knowingness on

Sustainable Behavior .

Analysis indicates p=—-0.06, p=0.07. Ho_1 was not rejected. This suggests that the
effect of Sustainable Knowingness on Sustainable Behavior is not statistically

significant.

e Ho 2 : There is no significant effect of Sustainable Knowingness on
Sustainable Attitude .

Analysis indicates f=0.88, p<0.01. Ho 2 was rejected. This suggests that Sustainable
Knowingness has a significant direct effect on Sustainable Attitude

e Ho 3: There is no significant effect of Sustainable Attitude on Sustainable

Behavior
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Analysis indicates B=0.69, p<0.01. Ho 3 was rejected. This suggests that

Sustainable Attitude have a significant direct effect on Sustainable Behavior.

This suggests that while sustainable knowingness directly influences sustainable
attitudes, it does not have a direct effect on sustainable behavior at a statistically
significant level. However, students' sustainable attitudes do have a significant direct

effect on their sustainable behaviors.

4.3.2.2.2 Indirect Effects

There was a significant indirect effect of SK on SB through SA (B = 0.61, p<0.01).
This indicates that SK influences SB indirectly via its impact on SA. It means that
the effect of sustainable knowingness on sustainable behavior is mediated by
sustainable attitudes.

4.3.2.2.3 Total Effects

the total effect of SK on SA was significant (B = 0.88, p<0.01). The total effect of
SK on SB was positive and significant (f = 0.55, p<0.01)), and the total effect of SA
on SB was significant (B = 0.69, p<0.01). It means that students’ sustainable
knowingness and attitudes collectively contribute to their sustainable behaviors.

To conclude path analysis model demonstrated a good fit to the data (%2(497) =
1069.441, p<.001; x2/df=2.15 ; RMSEA = 0.039, 90% CI [0.036, 0.042], Probability
RMSEA < .05 =1.000; CFI =0.90; TLI = 0.90; SRMR = 0.05).

The analysis indicated that Sustainable Knowingness significantly predicts
Sustainable Attitude (= 0.88, p <0.01) but does not significantly predict Sustainable
Behavior (f =-0.06, p =0.07) directly. Indirect effects on Sustainable Behavior were
observed through Sustainable Attitude (f = 0.61, p < 0.05). The indirect effect of
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Sustainable Knowingness on Sustainable Behavior through Sustainable Attitude was
significant. The total effect of Sustainable Knowingness on Sustainable Behavior
was positive and significant (f = 0.55). The model explained 40% of the variance in
the relationships between the variables (R? = 0.40). It means Sustainable
Knowingness and Sustainable Attitude together explain 40% of the variance in
Sustainable Behavior. Non-significant effects were removed from the hypothesized

model and the model was retested.

4323 Model Fit Information of Corrected Model

The model fit indices suggest a good fit for the path analysis model: 42(498) =
1069.599, p<.001; y2/df=2.15 ; RMSEA = 0.037, 90% CI [0.036, 0.042], with a
probability of RMSEA <0.05 equal to 1.000, indicating a good fit. The CFI and the
TLI were both 0.90, suggesting an acceptable fit. The SRMR was 0.05, also

indicating a good fit.

4324 Results of Direct, Indirect, and Total Effects of Corrected Model

The path analysis revealed several significant direct and indirect effects, providing

insights into how these constructs interact to influence sustainable behavior.

Table 4.12 Direct, indirect and total path coefficients for Corrected Model

SA SB
Direct Indirect Total Direct Indirect Total
SK 0.88 - 0.88 - 0.56 0.56
SA - - - 0.63 - 0.63
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Figure 4.9 Path Coefficients for Corrected Model

4.3.2.4.1 Direct Effects

There was a significant direct effect of SK on SB (B = 0.88, p < 0.01). This finding
indicates that sustainable knowingness has a direct influence on sustainable

behavior

4.3.2.4.2 Indirect Effects

There was also a significant indirect effect of SK on SB through SA (f = 0.56, p <
0.01). This suggests that SK influences SB indirectly via its impact on SA. In other
words, the effect of sustainable knowingness on sustainable behavior is mediated

by sustainable attitudes.

4.3.2.4.3 Total Effects

the total effect of SK on SA was significant (f = 0.88, p<0.01).The total effect of SK
on SB was significant (f = 0.56, p < 0.01), showing that indirect pathways contribute
to the influence of sustainable knowingness on sustainable behavior. Additionally,
SA had a total effect on SB ( = 0.63, p < 0.01), emphasizing the role of sustainable
attitudes in promoting sustainable behavior. It means that students’ sustainable

knowingness and attitudes collectively contribute to their sustainable behaviors.
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To conclude path analysis model demonstrated a good fit to the data (¥2(498) =
1069.599, p<0.01; ¥2/df=2.15; RMSEA = 0.037, 90% CI [0.036, 0.042], Probability
RMSEA < .05 = 1.000; CFI = 0.90; TLI = 0.90; SRMR = 0.05). The analysis
indicated that Sustainable Knowingness significantly predicts Sustainable Attitude
(B=0.88, p<0.01) directly. Indirect effects on Sustainable Behavior were observed
through Sustainable Attitude (p = 0.56, p < 0.01). The indirect effect of Sustainable
Knowingness on Sustainable Behavior through Sustainable Attitude was significant.
the total effect of SK on SA was significant (f = 0.88, p < 0.01).The total effect of
Sustainable Knowingness on Sustainable Behavior was positive and significant (p =
0.56 p < 0.01). and the total effect of SA on SB was significant (f = 0.63, p < 0.01))
The model explained 41% of the variance in the relationships between the variables
(R? = 0.41). This means that Sustainable Knowingness and Sustainable Attitude

together explain 41% of the variance in Sustainable Behavior.
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CHAPTER 5

DISCUSSION, CONCLUSION AND IMPLICATIONS

The aim of this study was to examine sustainability consciousness levels of ninth-
grade students in Turkey and how well students’ sustainable behavior levels can be
predicted using sustainable knowingness and sustainable attitude levels.Three
research questions guide this study. In the following chapter, results of the research
were discussed based on the related literature. Moreover, implications and

recommendations for the further research were presented.

5.1 Conclusion and Discussion of the Results

To begin with, SCQ was adapted to Turkish by Yiiksel and Yildiz (2019) used to
assess ninth grade students’ SC. Yiiksel, and Y1ldiz (2019) conducted CFA for each
factor separately adapting SCQ in Turkish to ensure validity. However, in original
scale CFA was conducted in one model for all factors and subfactors. Since original
developers of the questionnaire emphasised “the model that was built through theory
and intended to show the factor structure as hypothesized’’ (Gericke et al., 2019, p.42).
Therefore, in this study, factor structure was used in the original scale as hypothesized
by Gericke et al. (2019). Moreover, Yiiksel and Yildiz (2019) conducted research to
adapt SCQ in Black Sea region of Turkey with 1085 students in different grades from
four different type of school which are medical high school, vocational high school,
science high school and Anatolian high school. However, this study conducted in
Southeastern Region of Turkey with 922 high school students in ninth grade from

two different type of school which science high school and Anatolian high school.
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Therefore, the context and characteristics of the samples in the two studies are quite
different, which can affect the results and the need for modifying the scale. Yiiksel
and Yildiz (2019) used the full scale without removing any items, likely because
their sample was more diverse in terms of school types and grade level. However, in
our study, it is conducted with ninth graders and more specific sample from only two
school types which may have required adjustments to ensure the scale's validity and
reliability for the targeted population. Additionally, while no items were removed in
Yiiksel and Yildiz's adaptation, the characteristics of our sample such as regional
differences, school types and grade levels necessitated the removal of certain items

to ensure the scale’s validity and reliability.

In this study, the sustainability consciousness dimensions of knowingness, attitude,
and behavior were examined. The highest mean value was found in the knowingness
dimension (M = 4.40), followed by the attitude dimension (M = 4.29), with the
behavior dimension exhibiting the lowest mean (M = 3.47). Among the sub-
dimensions, environmental knowingness (Kenv: M = 4.51) had the highest mean,
followed by economic knowingness (Keco: M = 4.37) and social knowingness
(Ksoc: M = 4.35). Regarding the behavior sub-dimensions, environmental behavior
(Benv: M = 3.31) had the lowest mean, followed by economic behavior (Beco: M =
3.56), while social behavior (Bsoc: M = 3.85) had the highest mean. Furthermore, in
the attitude sub-dimensions, environmental attitude (Aenv: M = 4.44) was the
highest, followed by social attitude (Asoc: M = 4.29), with economic attitude (Aeco:
M = 4.21) having the lowest mean. Finally, participants' overall sustainability
consciousness (SC) level was found to be M = 4.09.

These findings align with those of Michalos et al. (2015), who conducted a similar
study with tenth-grade students, reporting the highest mean scores on the knowledge
index (M = 4.04) and the lowest on the behavior index (M = 3.34). Additionally, the
current results are consistent with Kalssom et al. (2017), who explored sustainability
consciousness among pre-service teachers in Pakistan. In that study, pre-service
teachers scored M = 3.48 in the knowledge dimension, M = 3.40 in the attitude
dimension, and M = 3.25 in the behavior dimension, with an overall SC value of M
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= 3.38, while humanities students scored slightly higher across all dimensions
(knowledge: M = 3.60, attitude: M = 3.40, behavior: M = 3.24, SC: M = 3.42).

Similarly, the results of this study are consistent with the ranking of knowingness,
attitude, and behavior dimensions in a study by Nousheen and Tabassum (2024),
which was conducted in Pakistan. Their findings indicated an overall sustainability
knowingness of M = 4.80, sustainability attitude of M = 3.65, and sustainable
behavior of M = 2.95. In their study, the sub-dimensions of knowingness showed
Keco at M = 3.01, Ksoc at M = 3.94, and Kenv at M = 3.50. These results contradict
the present study, where Kenv had the highest mean, followed by Keco and Ksoc. In
terms of attitudes, the highest mean was found in Aenv (M = 3.67), followed by Asoc
(M = 3.62) and Aeco (M = 3.65). Similarly, the behavior sub-dimensions revealed
Bsoc (M = 3.10) had the highest mean, followed by Beco (M = 3.02) and Benv (M
= 2.74), in contrast to the current study's ranking of Bsoc, Beco, and Benv.
Furthermore, Nousheen and Tabassum (2024) calculated the overall SC for their
participants as M = 3.36, which is lower than the SC value found in this study.

Moreover, findings from Berglund et al. (2019), who compared sustainability
consciousness between students from Taiwan and Sweden, show that both groups
scored highest in attitudes (Taiwan: M = 4.13, Sweden: M = 4.49), followed by
knowingness (Taiwan: M = 3.94, Sweden: M = 4.18), with behavior ranked third
(Taiwan: M = 3.89, Sweden: M = 3.23). Similarly, Vegel (2021) studied
sustainability consciousness among undergraduate and graduate students in Spain,
finding that the attitude dimension ranked highest (undergraduates: M = 4.71,
graduates: M = 4.64), followed by knowingness (undergraduates: M = 4.44,
graduates: M = 4.38), and behavior in third place (undergraduates: M = 3.86,
graduates: M = 3.96).

Chukwu et al. (2024) investigated the sustainability consciousness of pre-service
teachers, reporting that pre-service teachers scored M = 3.68 in the knowledge
dimension, M = 4.06 in the attitude dimension, and M = 3.96 in the behavior

dimension, with an overall SC value of M = 3.77. Marcos-Merino et al. (2020)
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assessed sustainability across environmental, social, and economic dimensions
among Spanish pre-service primary teachers, finding that social knowingness (Ksoc:
M = 4.60) was highest, followed by environmental knowingness (Kenv: M = 4.41)
and economic knowingness (Keco: M = 4.32). Their attitude results were similarly
highest in the social dimension (Asoc: M = 4.83), followed by environmental attitude
(Aenv: M = 4.69) and economic attitude (Aeco: M = 4.70), which contradict the
findings of this study where Aenv had the highest mean. In terms of behavior, Beco
had the lowest mean (M = 3.01), while Bsoc (M = 3.98) and Benv (M = 3.88) were
ranked higher, again contrasting with the findings of the present study, where Bsoc
had the highest mean. These results indicate that an increase in the level of
knowingness and attitude may not necessarily translate into a corresponding increase

in behavior.

In the current research, sustainability consciousness (SC) and its associated variables
were examined in terms of gender differences. Results indicate statistically
significant differences in sustainable knowingness (Kenv, Ksoc, Keco) between
male and female groups, with males generally scoring higher in these variables.
Additionally, statistically significant gender differences were observed in sustainable
behavior (Bsoc, Beco), with males again scoring higher. However, no significant
gender differences were found for environmental behavior (Benv). Furthermore,
significant differences were found in sustainable attitudes (Aenv, Asoc, Aeco), with
males generally scoring higher in these variables. Lastly, a statistically significant
difference in overall SC scores was found, with males scoring higher than females.
In summary, except for Benv, males scored higher than females across all

dimensions of SC.

Interestingly, many studies in the literature suggest that females tend to have higher
levels of SC and its associated variables compared to males. For example, Berglund
and Gericke (2016) conducted a study among Swedish upper secondary students,
involving 638 participants aged 18-19. The study revealed statistically significant
gender differences favoring females across all SC dimensions. In contrast, a study

by Yakisik and Mustafazade (2023) in Turkey, with 489 participants from diverse
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demographic backgrounds, found that male participants exhibited higher levels of

SC overall, although it did not examine the sub-dimensions of SC.

Marcos-Merino et al. (2020) assessed sustainability knowingness, attitudes, and
behaviors across environmental, social, and economic dimensions, revealing gender
differences in sustainability behavior, particularly in the economic dimension, where
male pre-service teachers reported higher levels of economic behaviors. However,
no significant gender differences were found in sustainability attitudes or
knowingness, as both male and female pre-service teachers demonstrated similar
levels across these dimensions. Similarly, Al-Nagbi and Alshannag (2017)
conducted research among university students and found gender differences favoring
females in knowingness, but no gender differences in attitude and behavior.
Mohamed et al. (2024), studying nursing students in Egypt, found that although
female students exhibited higher levels of SC compared to male students, these

differences were not statistically significant.

Chen et al. (2022) investigated sustainability literacy among university students in
China and found that male students had significantly higher levels of economic
knowledge (Keco), while female students exhibited more positive attitudes toward
Kenv and K soc, with significantly higher scores in Aenv and Asoc. However, gender
differences in sustainable behaviors were not statistically significant. In a similar
vein, Heeren et al. (2016) observed gender differences in sustainability knowledge,
with males scoring slightly higher, while females were more engaged in sustainable
behaviors. Abdul-Wahab and Abdo (2010) examined the role of gender in shaping
environmental awareness among Omani citizens and found gender differences

favoring males in environmental knowledge, attitude, and behavior.

This finding is consistent with the study by Yakisik and Mustafazade (2023), which
also revealed that male participants exhibited higher levels of SC overall, although
it did not explore the sub-dimensions. However, contrary to many other studies in

the literature, this finding contrasts with those of Berglund and Gericke (2016). They
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found that Swedish upper secondary students, aged 18-19, demonstrated gender

differences favoring females across all dimensions of SC.

In terms of sustainable behavior (Bsoc, Beco), the current study again showed that
males scored higher in both sub-dimensions, aligning with the results of Marcos-
Merino et al. (2020), who also reported that male pre-service teachers exhibited
higher levels of economic behaviors. However, the present study did not find
significant gender differences in environmental behavior (Benv), a finding which
diverges from Mohamed et al. (2024). Researchers noted that female students in
Egypt exhibited higher levels of sustainable behavior in general, although these

differences were not statistically significant.

Regarding sustainable attitudes (Aenv, Asoc, Aeco), the current research found
statistically significant differences favoring males, a result similar to the study by
Al-Nagbi and Alshannag (2017) which is conducted among university students.
However, unlike this study, Al-Nagbi and Alshannag (2017) observed gender
differences favoring females in sustainability knowledge, but no gender differences
in attitudes or behaviors. Furthermore, Chen et al. (2022) revealed that while male
students demonstrated higher economic knowledge (Keco), female students
exhibited more positive attitudes toward environmental and social sustainability,
which supports the current study’s finding of male dominance in environmental and
social attitudes but contrasts with the overall higher scores in sustainability

consciousness found among males in this study.

Interestingly, the study by Heeren et al. (2016) aligns with the current findings in
that gender differences were observed in sustainability knowledge, with males
slightly outperforming females, but females showed significantly higher engagement
in sustainable behaviors. This result is consistent with the findings of Abdul-Wahab
and Abdo (2010), who found males to score higher in environmental knowledge,
attitudes, and behaviors, especially in countries with a more patriarchal social

structure, like Omani society.
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Olsson and Gericke (2017) state that gender differences in SC can be explained by
using socialization theory. socialization theory posits that gender differences are not
innate but learned through a variety of social agents, including family, peers, and
media, all of which contribute to the reinforcement of traditional gender roles
(Risman, 2004). Olsson and Gericke (2017) highlighted that “the socially
constructed gender stereotypes expect girls to be nurturing, caregiving, and
cooperative, whereas boys are expected to be independent and competitive” (p.358).
Moreover, Abdul-Wahab and Abdo (2010) argued that much research revealed
female were more concerned about the environment than male since male
demonstrated a stronger concern for economic growth and economic issues. Abdul-
Wahab and Abdo (2010) revealed gender difference favoring males in environmental
knowledge, attitude, and behavior, moreover, they argue that this could be linked to
the fact that men are more engaged with community matters and tend to have higher
levels of education than women, particularly in science-related fields. Researchers
also highlighted that “the culture and traditional practices also influences the gender
differences between awareness levels if compared in cross-nation context” (Abdul-
Wahab & Abdo, 2010, p.398). This study conducted in Gaziantep, Turkey.
Gaziantep is a city where the patriarchal social structure is dominant (Ozsoy &
Sipahi, 2016). This might explain why male participants in this study exhibited
higher scores in all dimensions of SC except for environmental behavior. Moreover,
Gaziantep is a pivotal industrial and commercial center in Turkey, strategically
positioned as an export gateway to the Middle East (Ulusoy & Turan, 2016). This
city contributes significantly to Turkey's economy through its expanding export
activities (Ulusoy & Turan, 2016). Rich in cultural heritage and historical
significance, Gaziantep attracts visitors and investors alike, enhancing its touristic
appeal (Ulusoy & Turan, 2016). Socially, Gaziantep experiences considerable
migration from neighbouring provinces due to its rapid population growth and
abundant economic opportunities (Ulusoy & Turan, 2016). Despite the high rate of
young, workable population, problems such as income inequality and poverty still

exist in the region (Ulusoy & Turan, 2016). In the field of industry, Gaziantep has
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improved its production capacity with organized industrial zones and strong
logistics, significantly reducing unemployment (Ulusoy & Turan, 2016). Its modern
transportation network and border trade opportunities have made the city an
important center of international trade (Ulusoy & Turan, 2016). With all these
features, Gaziantep is in a key position both in Turkey's economic development and
in trade relations with the Middle East (Ulusoy & Turan, 2016). This result may align
with prior research indicating that the effects of gender on environmental behavior
and attitudes can vary depending on contextual factors (Steg, 2008). This

discrepancy may be attributed to different social contexts and cultural factors.

The current study investigated to what extent students' sustainable behavior levels
could be predicted based on their sustainable knowingness and attitudes, utilizing the
Knowledge-Attitude-Behavior (KAB) model as a framework. Results indicated that
Sustainable Knowingness significantly predicted Sustainable Attitude directly (B =
0.88, p < 0.01). Sustainable Attitude predicted sustainable behavior directly (f =
0.63, p < 0.01). Sustainable Knowingness significantly predicted Sustainable
behavior through sustainable attitude indirectly (B = 0.56, p < 0.01). However, the
analysis revealed no statistically significant direct effect of sustainable knowingness
on sustainable behavior. This might align with related literature since increase in
knowledge may not lead to sustainable behavior (Kollmus & Agyeman, 2002).
Moreover. Some studies examined the direct relationship between Sustainable
knowledge, sustainable knowingness and sustainable behavior. Leal et al. (2024)
explored sustainability perceptions among higher education students, focusing on the
relationship between their knowledge, attitudes, and behaviors regarding
sustainability by using KAB model. They used Sustainability consciousness
questionnaire. Leal et al. (2024) found that sustainable knowingness positively
predicted sustainable attitude directly (B = 0.91, p < 0.05), sustainable attitude
predicted sustainable behavior directly (B = 0.46, p < 0.05), sustainable knowingness
predicted sustainable behavior directly (B = 0.44, p =.017), sustainable knowingness
predicted sustainable behavior indirectly via sustainable attitude (B = 0.41, p =.009).
According to Dominguez-Valerio et al. (2019) conducted a study to detect high
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school students’ sustainable knowingness, sustainable attitude and sustainable
behavior by adapting SCQ and in the Dominican Republican and they found that
there was a significant direct effect sustainable knowingness on sustainable attitude
(B =10.65, p < 0.05) and sustainable attitude on sustainable behavior directly (p =
0.25, p < 0.05) , however, there was no significant direct effect of sustainable
knowingness on sustainable behavior (B = 0.39, p >0.05). Moreover, sustainable
knowingness significantly predicts sustainable behaviour through sustainable
attitude indirectly (B =0.16, p < 0.05).

Moreover, Seock, Shin, and Yoon (2024) conducted a study to examine the impact
of environmental sustainability consciousness on Generation Z and Millennial's slow
fashion behaviors by using KAB model. Study revealed that Environmental
knowingness (Kenv) predicted environmental sustainability attitudes (Aenv) directly
(B=0.68, p<0.05). Kenv predicted slow fashion behavior (8 =0.16, p < 0.05). Aenv
directly predicted slow fashion behavior (fp = 0.31, p < 0.05). Kenv predicted slow
fashion behavior through Aenv indirectly (Seock, Shin, & Yoon, 2024).

In another study which examine the relationship between environmental knowledge,
environmental attitude and pro environmental behavior, it was found significant
weak direct effect environmental knowledge on proenvironmental behavior (Dopelt,
Loren, Gapich, & Davidovitch, 2021). Moreover, there was significant direct affect
environmental knowledge on environmental attitude and environmental attitude on
pro environmental behavior, moreover, environmental behavior significantly
predicts environmental behavior through environmental attitude (Dopelt et al.,
2021).

To conclude, these findings underscore the importance of the mediating role of
sustainable attitudes in the Knowledge-Attitude-Behavior model. While
knowingness alone may not directly lead to sustainable behavior, fostering positive
attitudes appears to be a critical pathway for translating sustainable knowingness into

sustainable behaviors.
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5.2 Implications of the Study

The current study highlights sustainability consciousness and associated variables
which are sustainable knowingness, sustainable attitude and sustainable behavior of
ninth grade students in Turkey. Although there are many research conducted the
variables; environmental awareness, environmental attitude, environmental
knowledge and environmental behavior, there are few research which is conducted
to explain sustainable consciousness, sustainable knowingness, sustainable attitude
and sustainable behavior. Since sustainability consciousness, sustainable
knowingness, sustainable attitude and sustainable behavior includes three pillars of
sustainable development which are environment, social and economy. To achieve
sustainable development, it is crucial to recognize that sustainability is not limited to
the environmental dimension; economic and social dimensions are equally important
(UNESCO, 2005). Moreover, present study highlights how sustainable
knowingness, sustainable attitude predicts sustainable behavior. Due to the fact that
changing behavior is seen as only way to achieve sustainable development (Schultz,
201). Moreover, Education is seen as a crucial factor to achieve SD. UNESCO
(2005) emphasised “the need for more research, innovation, monitoring and
evaluation to develop and prove the effectiveness of ESD good practices” (p.10).
Therefore, SDGs emphasise the importance of education to achieve SD in goal 4.
Goal 4 states that "By 2030, ensure that all learners acquire the knowledge and skills
needed to promote sustainable development.”, moreover, "By 2030, eliminate gender
disparities in education and ensure equal access to all levels of education and
vocational training for the vulnerable, including persons with disabilities, indigenous
peoples and children in vulnerable situations." (United Nations, 2015, pp. 19-20).
Considering these aspects, this study also examines gender differences. Since gender
equality also seen as key goal to achieve SD (goal 5). Goal 5 states that “Achieve
gender equality and empower all women and girls” (United Nations, 2015, p.23).
Therefore, results of this study important to evaluate and critique current situation in

terms of SD and ESD in Turkey. The results indicate that achieving gender equality

104



and empowering all women and girls remains a critical challenge, as male
participants demonstrated a higher level of sustainable consciousness compared to

their female counterparts.

The findings of this study have important implications for addressing gender
disparities in sustainable development and education for sustainable development
(ESD). They emphasize the need to develop gender-sensitive policies, educational
programs, and community initiatives that can foster equitable sustainable
consciousness. By shedding light on these disparities, the study contributes to
Sustainable Development Goals (SDGs) 4 (quality education) and 5 (gender
equality), while also supporting efforts to promote more inclusive sustainability
practices. The direct and indirect paths observed in this study—where Sustainable
Knowingness predicts Sustainable Attitude and subsequently, sustainable
behavior—suggest that a comprehensive approach to ESD should not only focus on
knowledge but also aim to cultivate positive attitudes toward sustainability. The lack
of a direct effect of Sustainable Knowingness on Sustainable Behavior indicates that
attitude plays a mediating role. Therefore, this highlights the need to incorporate
attitude-based strategies into educational programs. These results align with
UNESCOQO’s (2005) call for “more research, innovation, monitoring and evaluation to
develop and prove the effectiveness of ESD good practices” (p. 10). Thus, the study
provides a foundation for improving ESD practices in Turkey and beyond,

encouraging a holistic approach to sustainability that includes everyone.

5.3 Limitations and Recommendation for Further Research

The current study presents sustainability consciousness of the ninth-grade students
in one of the largest cities in Turkey. Moreover, this study conducted in science high
schools and Anatolian high schools with a 922 sample. Further research may be
conducted in different cities, and different type of schools in Turkey. Due to selection
of convenience sampling method, which is a non-random sampling method, the

results of this study may not be generalizable to the broader population, as the sample
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may not be fully representative of the target population. Therefore, further research
can be conducted using random sampling method to enhance the representativeness

of the sample and improve the generalizability of the findings.

Moreover, in the current study SCQ were used to measure ninth grade students’ SC
which is adapted in Turkish by Yiiksel and Yildiz (2019). Reliability and validity
analysis for this study revealed that Turkish version of this scale can be revised and
developed for further research to obtain more accurate and consistent results,

enhancing its applicability across diverse populations and contexts.

In this study, Knowledge-Attitude-Behavior (KAB) model was used as a framework
to explain the determinants of sustainable behavior. Kollmus and Agyeman (2002)
argued that this model may not fully explain the relationship between knowledge,
attitude, and behavior. They pointed out that increased environmental knowledge
does not always lead to a positive attitude or behavior. Additionally, attitudes may
not always result in action. Moreover, in the literature there are various variable
effects sustainable behavior presented in different models. Therefore, different
models can be used in further research such as Models of predictors of environmental
behavior by Hines, Hungerford and Tomera (1987), The Value-Belief-Norm (VBN)
theory, The Theory of Reasoned Action (TRA) and Theory of planned behaviour

(TPB) to explain sustainable behavior comprehensively.
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APPENDICES

A. Data Collection Tools for the Present Study

Degerli Katilimeilar,
Bu calismamin amaci 21. Yiizyil Becerileri ve Sirdiriilebilir Bilince yonelik goras ve
digtincelerinizi almaktir. Birinci baliimde kisisel bilgilerinizi, diger béltimlerde ise yonergelert
okuyarak goriiglerinizi vertlen olcek fizerinde belirtmemz beklenmektedir. Anketin
tamamlanmasi yaklasik 20 dakikamzi alacaktir. Bu calismaya katkilariz goniilli olmaniza
bagl olup, goriisleriniz calismanmn sonuglandirilabilmes: acgismdan ¢ok degerlidir. Kisisel
bilgileriniz ve sorulara vereceginiz yamitlar, bilimsel amacl kullamlacak ve kesinlikle gizli
tutulacaktir. Katiliminiz ve katkilarimiz icin tesekkiir ederiz. Arastirma hakkinda daha fazla
bilg: almak 1¢m Melike ARAS (melike aras@metu.edu.tr) ile iletisim kurabilirsiniz.
KISISEL BILGILER OLCEGI
1. Cinsiyetiniz: ~ (JKadm O Erkek
2. Yasmiz: : 13 O14 O15 Q15 ve dsti
4. Ggrenim gorduglintz lise: : 1 Anadolu Lisesi

1 Anadolu imam Hatip Lisesi

2 Mesleki ve Teknik Anadolu Lisesi

1 Fen Lisesi
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A. Data Collection Tools for the Present Study

SURDURULEBILIR BILINC OLCEGI

SURDURULEEILIR BILINC OLCEGI £ g E| £ g

= = & ]
E ] ER E = =
EZ| =5 = E E
HEEEIR:
C |2 2| 2 |22

1. Siirdiiriilebilir gelisme icin ekonomik gelisme gerekdidir. 5 * P = B

2 Insan saglifim ve yvasam standartlann geligtirmel stirditiilebilir gelismeve katlada (5 & I R

bulunur.

3. Su tidketimnini azaltmak sirdiiriilebalir gelisme icin gereklidir. s o : B

4. Dogavi komumak stirdurilebilir gelisme icin serekli degildir. s ¢ = 1

5. Toplumlarda anlasmazliklarm barigcil bir sekilde ¢iziilmesi siirdiiriilebilir gelisme |5 & EE

igin gereblidir

6. Siirdiriilebilir geligme insanlarin her tiirden aftif: azaltmasin gereldinir. 5 & ]

7. Demokratik haklarym knllanan insanlar sirdinilebilir gelisme icin gereklidir. s R

(Ornegin secimlerde oy kullamrlar, sosyal sorunlarla ilgilenirler, fikirlerini ifads

ederler)

8. Tim dinyada kadm haklanm giiclendirmek siirdiimilebilir gelisme igin = 4 13 R |

gereklidir.

0. Insan haklanna sayg gostermek stirdiiriilebilir geliyme icin gereklidir. S i+ N

10. Siirdiiriilebilir gelismevi saglamak icin dinyadald tim insanlann ivi ve kaliteli |5 4 z

efitime nlasabilmes: gerelor.

11. Stirdiuriilebilir gelismevyi saglamalk icin girketler calizanlarnna miigterilerine ve = 4B B

tedarikei firmalara adil davranmalider.
5 4 B R

12. Dogadald tiir cegitliligind kornmak siirdiirilebilir gelisme icin gereldidir

13. Farkl kdiltiirlere sayen gdstermel: stirdiirtilebilir gelisme icin gereldidir. 5 il :

14. Siirdiiriilebilir gelisme diinyadals tilm insanlar arasinda gida ve saglik hizmeti 5 4 B E

mibi temel insani haklanno adil dagitlmason gerelotinr.

15. Diinyadaki yoksullugu bitirmek siirdiirilebilir gelisme igin gereklidir. S L

16. Siirdiirfilebilir gelisme yenilenebilir kaynaklara gecis vapmay: gereltinir s 4P 2R

(Yenilenebilir kaynaklar riizgdr enerjisi. giines panelleri, Bivo- atiklardan elds edilen

etanol gibi kaynaklar igerir)

17. Sturdiirilebilir gelisme insanlarin ekonominin nasil i3ledifind anlamasim = 4 13 EE |

gerektinit

18, Strdiirilebilir gelisme icin HIV/AIDS ve sitma gibi Snemli bulasica 5 4B RN

hastaliblarin vok edilmesini gereldinir.

19. Siirdiiriilebilir gelime i¢in, insanlarm dogal afetle re kars kendilerini nasil 5 4 B3 2 [

koruyacaklan konusunda egitilmelen gerekir.

20, Masil strdiutilebilir vasanacaZ konusunda herkese egitim verilmesi gereltifing 5 4 |3 T 1

diisiiniivorm

21. Bizden sonrakilerin de bugiin birim yasadifimiz kaynal: bolluguna sahip 5 4 B 20

olmalarimi saglamaliviz.

22, Sirketlerin ambalaj wve tek kullanimbik egya kullammim  azaltma B 4 13 2 N

soruminlugn oldufenn dilsinivorem.
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23. Dogal kaynaklan ihtiyacumizdan fazla kullanmak insan saglifmm veya 5 4 13 EE |

gelecekield refah seviyemizi tehdit etmez.

24, Cevreyi korumak icin daha kati kanun ve diizenlemelere ihtivacumiz olduguou |3 4 |3 R |

diisfiniiyormm.

25. Yoksullugn azaltmanin énemli oldofonu disiiniyonm. 5 4B 2

26. Biyiik irketlerin fakir iilkeelerdeki calizanlarma zengin filkelerdeliyle aym sartlan 5 4B L

saglamas: gerektigini dilgiiniyomm

27. Iklim defisikligi ile ilgili soronlar haklanda bir seyler vapilmasmin Snemli 5 4B -

oldugunm diisiiniiyorum.

28. Vatandaslann ¢evre dosto araglar almalan icin hilkdimetlerin finansal destelc = 4B R

saglamas: gerektiini dilgiiniiyormm.

29 Hiikiimetlerin tiim kararlanm sirdiirilebilir gelismevi 5n planda tutarak almas: B 4P =B

gerektifini didgiiniyomm

30. Toplumdaki bireylerin se¢imlerde oy kmllanmalarinm ve &nemli komularda 5 4B o

goriglerini ifade etmelerinin Gnemli oldugunn disiniyormm

31. Topragi. havayive suyu kirleten insanlann cevreye verdigibu zarara kargilik 5 4B B

ceza Gdemesi gereltiFini diigiiniiyorum.

32, Diinyamn her verinde kadm ve erkeklere esit efitim ve 13 olanag: 5 4B -

saglanmasi gerekiiFim dilgiiniiyorum.

33, Insanlarin istedilderi kadar su kullanmalannm scrun  olmadiFim 5 4 3 R |

diigiiniiyormm

34, Mimkiinse bir yere giderken bisikletle veya yiiriiyerek gitmeyi tercih 3 4 (3 Ei

ederim

35. Asla su israfi yapmam. 5 4 B

36. Olabildigince geri dénigiim yapryomm. 5 4 2

37. Bilgisavar veya telefonda sohbet edip, mesaj vazip, ovun oynarken karsimdaki]S 4B 2 fn

inzanlara gercek hayatta davrandifim gibi saveil davraninm.

38. SaghFm igin 1v1 olmayan sevlern sik sik yaparim. 5 4 2 n

39. Fakir insanlara yardimei olacak isler yaparim. 5 4 B .

40. Copleri gehir dizinda, piknik wve mesire alam gibi yerlerde de gSrsem H 4 |3 L |

toplarmm.

41. Yaptifaum geylerin gevreye zarar verip vermeyecegini diginmem. 5 4B L

42 Internetten veya magazadan sik sik iliinci el driin alwsm. 5 4 B !

43. Imkémm oldugunda evsel atiklan ayn ¢6p olarak ayinm. S 4B 2 n

44 Eah}aﬂlﬂrma ve ¢evreye kars: kot bir Gni olan firmalann dninlerim B 4 I3 ERI]

a ctan kacimirnm.

45. Daha az atik gikarmaya calijinm (daha az yiyecek atmak ve kit 1srafi 5 4 13 R |

vapmamalk gibi)

46. Okulda sosyal kuliiplerde calisinm. 5 S

47. Benden farkls bir kiltiire sahip olsa bile herkese aym sayg: ¢ergevesinde 5 3 o

davranirim.

48. Bir yardim organizasyonu veya ¢evre grubunmn desteldivorm. 5 3 R

49. Ekonomiyle ilgili programlar veya gazete malkalelerini takip ederim. 5 3 =t
= 3 20

50. Kadin ve erkeklere aym derecede sayg: gsteririm.
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B. Scale Usage Permission for Turkish version of Sustainability
Consciousness Questionnaire

SURDURULERBILIR BILING OLCEGI KULLANIM iZNi

Re: Siirdiiridlebilir Biling dlgegdi kullamm izni hakkinda

Yicel Yiksel gbndericisinden 2023-03-01 19:46 tarihinde
B Ayninuilar = Duz Metin

lyi glinler. Kullanabilirsiniz tabiki. Kolayhklar dilerim

1 Mar 20232 Gar 19:45 tarihinde 2204809 <melike.aras@metu.edu.tr> sunu yazdr:
Merhaba Sayin Hocalanm,

Ben Melike Aras, Ortadogu Teknik Universitesi Fen Egitiminde ylksek

lisans Sgrencisiyim. Tezimde sizin TUrkgeye adapte ettifiniz

SurdUrdlebilir Biling élgedini, sizin de izniniz olursa, kullanmak
istivorum.

Saygilanmila,
Melike Aras
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C. Ethical Permission From METU Human Subjects Ethics Committee

UYGULAMALI ETIK ARASTIRMA MERKEZ] | ORTA DOGU TEKNIK UNIVERSITESI
APPLIZR ETHICE REaEARCH CEN1ER >/ MIDDLE EAST TECHNICAL UNIVERSITY

DUMLUPINAR RUILVAR| 06800
CANKAYA, ANKARA/TURKEY
T: 490312 210 72 9y

F: +80 312 210 79 86
usam@Emetu. adi tr
www.ueam.metu.edu.tr

16 AGUSTOS 2023
Konu: Degerlendirme Sonucu

Gonderen: ODTU insan Arastirmalan Etik Kurulu (1AEK)

itg:: Insan Arastirmalan Etik Kurulu Basvurusu

Saymn Prof.Dr. Elvan SAHIN

Damsmam@im - yiruttiginiz  Melike ARAS'n “YENI NESILLERDE 27. Yizvit
BECERILER! VE SURDURULEBILIRLIK BiLINCI” baglikh arastirmamz Insan Aragtirmalan
Etik Kurulu tarafindan uygun goriilerek 0380-ODTUIAEK-2023 protokol numaras: ile

onaylanmstir,

Bilgilerinize saygilarimla sunarim.

Prof. Dr. §. Halil TURAN

Baskan
M /‘()
o ;—( 7
ProfDr. . Semih AKCOMAK Doc. Dr. Ali Emre Turgut
U Uye

Uye
Doc. Dr. Serife SEVING Dug.Dy Murat Perit CAKIR
Uye Uye

%

Dr. Ogretim Uyesi Mage GUNDIUIZ
Mye
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D. Ethical Permission From Ministry of Education

T.C.

GAZIANTEP VALILIGI
= Tumave -
i1 Milli Egitim Miudirlagi (- s m

Sayr :E-34659092-605.01-91778977 11/12/2023
Konu : Aragtirma izin Talebi
(Melike ARAS)

VALILIK MAKAMINA

ilgi: Orta Dogu Teknik Universitesi Rektorliigiiniin Bila tarihli ve 54850036 sayili yazisi.

Orta Dogu Teknik Universitesi Matematik ve Fen Bilimleri Egitimi Ana Bilim Dali Fen
Bilimleri Egitimi Yiiksek Lisans Programi Ogrencisi Melike ARAS"'WN, Prof. Dr. Elvan SAHIN
danigmanhginda yiiriittiigii "Lise Ogrencilerinin 21. Yiizyil Becerileri ile Siirdiiriilebilir Bilinci Seviyeleri
Arasindaki Tliski" konulu anket uygulama istegi kapsaminda, Miidiirliigiimiize ba@h bulunan Liselerde
Sgrenim goren d@rencilere yonelik Anket Uygulama Istegi, ilgi yazida belirtilmektedir.

Bu kapsamda bahsi gegen Anket Uygulama istegi, Bakanhgimiz Yenilik ve Egitim Teknolojileri
Genel Midirligiiniin 21.01.2020 tarihli ve 2020/2 sayili genelgesi kapsaminda degerlendirilmis olup;
aragtirmacinin, arastirmasinin bitiminden itibaren 15 giin i¢gerisinde aragtirma sonuglarimi 2 kopya halinde
CD igerisinde Mudiirligiimiize bildirmesi sartiyla, Miidiirliiglimiize bagh bulunan Liselerde égrenim
goren 6grencilere yonelik anket uygulama isteginin, egitim Ogretimi aksatmayacak gekilde goniilliiliik
esasina gore uygulanmasi Miidirligiimiiz Ar-Ge biirosu biinyesinde olusturulan komisyonun uygunluk
raporu dogrultusunda uygun miitalaa edilmektedir.

Makaminizca da uygun goriildiigii takdirde: Olurlarimza arz ederim.

Yasin TEPE
i1 Milli Egitim Miidiirii

OLUR
Murat AKYUZ
Vali a.
Vali Yardimcisi

Bu belge givenli elektronik imza ile imzalanmistr
Adres : Pancarl Mah. Ketaylin Biiylikbese Sk, No:8 Belge Dogrulama Adresi @ https:/www. turkiye.gov.ur/meb-cbys
Schitkamil/Gaziantep Bilgi igin: A. KOCAK. Mid. Yrd M.AL TIRYAKIOGLU.Sef E.YILDIRIM
Telefon No : 0 (342) 280 27 82 Unvan : Memur B
E-Posta: stratejigelistirme2 7@ meb.gov.tr Internet Adresi: gaziantep.meb.gov.tr Faks: 3422802847

bie kep.t

AA0A-hfra9-3260-92c9-R76F Lo
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