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ABSTRACT

AN INVESTIGATION ON THE TURKISH SCIENCE TEACHERS’ VIEWS
RELATED TO EDUCATION FOR SUSTAINABLE DEVELOPMENT

Ozsoy, Rengin
M.S., Department of Elementary Science and Mathematics Education

Supervisor: Prof. Dr. Gaye Teksoz

October 2019, 125 pages

The main purpose of this study is to explore Turkish science teachers’ views on the
meaning of SD and the ESD content of Turkish Science Curriculum in terms of the
program content and the implementations. The study was conducted 27 middle
school science teachers working in Mamak district of Ankara in March 2016. The
data was gathered through semi-structured interviews with middle school science
teachers. The study comprised of teachers’ views on SD and ESD, and teachers’
suggestions and practices about ESD in science lessons. The result of the present
study showed that science teachers have a view on the content of the concept of SD.
However, the study showed that science teachers need to be supported by in-service
training on SD and ESD. It has been stated that it should also pay attention to
university education of science teachers for an effective ESD. In addition, the
teachers' views on the inclusion of ESD in the science curriculum were generally
positive. Due to the intense content of the science course, teachers stated that there
should be an additional elective course for ESD or that it should be integrated with
other courses as an interdisciplinary subject. In conclusion, this study aims to make

contributions to development of ESD in science education for a sustainable future.



Keywords: Sustainable Developments, Teachers’ View, Education for Sustainable

Development



0z

FEN BILIMLERI OGRETMENLERININ SURDURULEBILIR KALKINMA ICIN
EGITIM ILE ILGILI GORUSLERINE ILISKIN BiR INCELEME

Ozsoy, Rengin
Yiiksek Lisans, [Ikdgretim Fen ve Matematik Alanlar1 Egitimi

Tez Yoneticisi: Prof. Dr. Gaye Teksoz

Ekim 2019, 125 sayfa

Bu ¢aligmanin temel amaci, fen bilimleri 6gretmenlerinin SD anlamu ile ilgili ve Tiirk
Fen Bilimleri Ders Programi’nin ESD igerigi ve uygulamalart ile ilgili goriiglerini
incelemektir. Calisma, Mart 2016'da Ankara'nin Mamak il¢esinde ¢alisan 27
ilkdgretim fen bilgisi 6gretment ile yliriitiilmiistiir. Veriler, fen bilimleri gretmenleri
ile yar1 yapilandirilmis goriismeler yoluyla toplanmistir. Caligma, 6gretmenlerin SD
ve ESD hakkindaki goriislerini ve 6gretmenlerin ESD ile ilgili 6neri ve fen
derslerindeki uygulamalarini igermektedir. Bu ¢alismanin sonucu, fen bilimleri
ogretmenlerinin SD kavraminin igerigi hakkinda bir goriise sahip oldugunu
gostermistir. Ancak, calisma fen bilimleri 6gretmenlerinin SD ve ESD hakkinda
hizmet i¢1 egitimlerle desteklenmeleri gerektigini gostermistir. Etkili bir ESD i¢in fen
bilimleri 6gretmenlerinin liniversite egitimine de 6nem verilmesi gerektigi
belirtilmistir. Ayrica, arastirmadaki 6gretmenlerin, ESD’nin fen bilgisi miifredatinda
yer almasi konusundaki gortisleri genel olarak olumludur. Bununla birlikte,
ogretmenler fen bilimleri dersinin yogun igerigi nedeniyle, ESD i¢in ek bir se¢meli
ders olmasi gerektigini ya da disiplinlerarasi bir konu olarak diger derslerle
biitiinlestirilmesi gerektigini belirmislerdir. Sonug olarak, bu ¢alisma siirdiiriilebilir

bir gelecek icin fen egitiminde ESD'nin gelisimine katki saglamay1 amaglamaktadir.
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CHAPTER 1

INTRODUCTION

Since sustainable development concept has been launched by Brundtland Report in
1987, education has become one of the major areas of interest especially among
educators and decision makers. It was also reported in Brundtland Report (Our
Common Future, the Report of the World Commission on Environment and
Development, 1987) that “the world’s teachers ... have a crucial role to play” in
helping to bring about “the extensive social changes” needed along the pathway

towards a sustainable future (p. xiv).

As teachers play this role effectively, they require a commitment to the principles of
both sustainable development and education for sustainable development. That is
why Education for Sustainable Development has been integrated into education

systems of many countries so far.

As the first and basic definition of sustainable development implies, world’s resources
shall meet the needs without threatening the future demand. However, as reported by
Raven and Berg (2006) and as we experience all, world’s resources may seem
unlimited, but one day they will not be able to meet people's needs. Individuals need
to be educated from an early age in order to be aware of the sustainable use of resources
around the world before they encounter disasters. Therefore, the term sustainable
development is a possible starting point of an education policy that balances
competition between people and the environment (Cross, 1998). In addition, in a
educational panel report about sustainable development, ESD describes as “enables
people to develop the knowledge, values and skills to participate in decisions about

the way we do things individually and collectively, both locally and globally, that will



’

improve the quality of life now without damaging the planet for the future.’
(Sustainable Development Education Panel Report, 1998, p. 30)

Sustainable development, on the other hand, has three components as economic, social
and environmental. So, view the concept requires to be considered together these three
main components and the complex relationships between these components.
Apparently, these relationships can only be understood by gaining a holistic view of
individuals and critical appraisal. We cannot achieve sustainable development only by
producing technological solutions, by making political arrangements or by using
financial instruments. According to UNESCO, however, if we change our thinking and

behavior, we can achieve and achieve sustainable development.

When the concept of sustainable development was debated, it is come to light that
education is a key to sustainable development. According to UNESCO for example,
ESD is holistic and transformational learning that is pointed out the content and results
with the pedagogy and the learning environment. It reaches its goal by transforming
society. The basis for legitimizing the form of sustainable social change can be made
possible by the education provided in schools. So, going back to Brundtland Report
related to teachers’ role in bringing about changes, they are the main focus in ESD
research. Teachers have the responsibility to help students develop the knowledge
and skills to clarify the concept of SD and help to understand the challenges about
sustainability that facing by society (Hungerford, 2010).

What teachers know and think about SD and ESD are of significant concern among
researchers since 1990s. As Cross reported in 1998 for example, teachers from
Scotland and USA are actually worried about the interaction of people with the planet
and they are also willing to contribute to the regulation of public opinion. However,
they generally took the issue as superficially and did not know much about the
theoretical problems about sustainable development. Moreover, they either do not
have a clear view of how to contribute nor do not find the curriculum appropriate for
ESD. As Chatzifotiou (2006) reported however, English elementary school teachers’
knowledge is not enough to discuss either environmental issues nor sustainability

concept although those are included in the UK national curriculum since 1995.
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Moreover, science teachers have been investigated through their views related to SD
and ESD in 2000s, since science education has been thought to provide students
environmental literacy. Gayford (2002) made an investigation about environmental
literacy of 17 science teachers in England. As a result of the author reported four main
views of teachers: First of all, although they thought education for sustainable
development was necessary, they stated that the science curriculum was intense in
order to address this issue. They stated that the important aspects of education for
sustainable development can be taught in an appropriate way with the science
curriculum. However, the subject remained outside the area of expertise of teachers.
They stated that sustainable development is considered as the whole school's approach
to the environment in formal or informal form and it should have more precise and
clear boundaries in order to understand the subject. Teachers did not want to be
involved in the process of inculcating to students on the subject. They said that the
issue was controversial and they had to remind the students. According to Summers
and Childs (2007) on the other hand, 72 % of the science teachers in the UK perceive
SD through environmental, 53% economic and 31% through social components,

whereas 15% of them mentioned all three components.

In Turkey, on the other hand, although science curriculum has been revised in 2013
and 2018 as to contain SD concept, there has been no attempt in developing teachers’
view on implementing the concept or on ESD. Environmental issues are contained in
the Turkish science curriculum as scattered within the subjects. Besides, studies
about ESD in Turkey have been carried out to reveal pre-service teachers' view. In
2010 for example, environmental literacy level of pre-service science teachers was
found as insufficient by Teksoz et all. Similarly, Cobanoglu & Tiirer reported in
2015 that, pre-service science teachers’ knowledge on SD is inadequate and the
reason was that SD and/or ESD is not contained in teacher education programs in
Turkey. However, as Aydin & Kiling reported in 2013, although they do not have a
strong background, pre-service science teachers defined SD in terms of environment,
technology, society, economy, politics, energy and education. Existing ideas to raise
awareness of the diversity of SD concepts and ESD programs in teacher education

should be made more adequate (Aydin & Kilinc, 2013).

3



When we look at the studies in the literature from past to present, most of the studies
(Cross, 1998; Gayford, 2002; Summers & Childs, 2007; Evans et all., 2012; Anyola
et all., 2018) conducted with teachers' SD/ESD perceptions are qualitative studies. In
these studies, in general, teachers' self-assessment, views on SD/ESD, practices in
their lessons and needs for ESD were discussed. The self-assessment described as
“The evaluation or judgment of ‘the worth’ of one’s performance and the
identification of one’s strengths and weaknesses with a view to improving one’s

learning outcomes.” (Klenowski, 1995, p. 145)

Cross (1998) stated that teachers 'views are sensitive to social impacts and that these
effects will affect teachers' lives and thus their teaching. Therefore, Cross, in his
study, decided to examine teachers 'views on sustainable development, considering
that teachers' view of sustainable development was influenced by informal learning.
Moreover, teachers' views about ESD are of great importance in teaching students
the future and preparing them for the future (Anyolo et all., 2018). For these reasons,
it is important to investigate the views of teachers, to reveal their ideas and to shed

light on the future about ESD.

Tilbury (2011) reported that learning for ESD is often interpreted as the acquisition
of knowledge and skills related to sustainable development, but ESD learning also

referred to:

learning to ask critical questions;

learning to clarify one’s own values;

learning to envision more positive and sustainable futures;
learning to think systemically;

learning to respond through applied learning; and,

learning to explore the dialectic between tradition and innovation.

(Tilbury, 2011)

Learnings that Tilbury (2011) has mentioned concerns teachers' practices while
dealing with ESD in their classes. Therefore, it is important for the future of ESD to

reveal teachers' practices and suggestions regarding ESD.

Determining a sustainable lifestyle and developing new priorities in accordance with

this lifestyle is one of the most important needs of today. According to UNESCO
4



(1992), education is critical to encourage people for sustainable development and to
enhance their capacity to address the concepts of environment and development.
When we consider the definition of the concept of sustainable development with
education, we can say that education for sustainable development is an inevitable

need to meet our needs today and in the future.

1.1 Purpose

The aim of ESD is to educate students through social learning to make sustainable
decisions in the future (Wals, 2011). Teachers should provide students with the
necessary knowledge and skills to help them understand and develop sustainable
development issues (Hungerford, 2010). If we want to create an effective ESD within
the scope of science course, first of all it is necessary to determine the science
teachers' views of SD and ESD. Developments in the light of the views of science
teachers may provide more solid ideas about ESD in the science curriculum. In line
with the above mentioned, the purpose of this study is to explore Turkish science
teachers’ views on the meaning of SD and the ESD, and to explore their suggestions

and practices on ESD.
Accordingly, the research questions of the study are set as follows:
RQ1: What are the science teachers’ views on Sustainable Development?

RQ2: What are the science teachers' views of Education for Sustainable

Development?

RQ2a: What are the science teachers’ suggestions for a more useful

implementation of Education for Sustainable Development?

RQ2b: How science teachers implement Education for Sustainable
Development context of the 2013 Turkish Middle School Science

Curriculum?



1.2 Significance of the Study

The concept of sustainable development was approved for the first time in 1987 at
the United Nations General Assembly, and immediately after that, a concept of
education parallel to the sustainable development was started to be explored to
support SD. The concept of sustainable development developed until Agenda 21 was
written from 1987 to 1992. In 1992, the UN Conference on Environment and
Development (UNCED), called Earth Summit, in Rio de Janeiro, Brazil was an
international event in which the concept of sustainable development was discussed.
The common feature of the Rio Declaration, Agenda 21 and the Commission on
Sustainable Development, as key outputs of the conference, is that they are interested
in sustainable development. Thus, the concept of sustainable development reaches
the international stage (Bac, 2008). Moreover, Agenda 21 emphasizes the importance
of training programs for raising awareness, implementing and promoting on
sustainable development (UNDSD, 1992). As the concept of sustainable
development was discussed and formulated in international committees, it became
apparent that education is key to sustainability. Education has the potential to
reinforce every priority for a sustainable world (Calder&Clugston, 2003). However,
applying globally defined ESD concepts to school curricula will be a long and
challenging process. The need for well-equipped teachers to create and implement
ESD curricula is inevitable. In order to build the ESD curricula to be built on the
solid ground, teachers' views on SD and ESD are important. It is assumed that
teachers as informed citizens are sensitive to some of the public problems (Cross,
1998). The fact that the present study was conducted with science teachers is that
teachers could make it easier for SD subjects to be conveyed to students. It is
important how teachers convey SD issues to students. What makes this study
significance is that it is included that science teachers' self-evaluations of SD;
teachers' views on SD and ESD; and teachers’ ESD related practices and
suggestions. Besides, giving place to teachers' practice will facilitate the

determination of the current situation in Turkey related to ESD. Moreover, giving



place to teacher’s suggestions on ESD can provide ideas about the development of

ESD and shed light on future studies.

While this study was conducting, 2013 Middle School Science Curriculum was used
and 2018 Middle School Science Curriculum was about to be used. When the
objectives of the science course related to sustainable development and aims of the
middle school science curriculum were examined, there was no sharp difference
between the two curricula. Therefore, 2013 Middle School Science Curriculum was

taken into consideration in the interviews with teachers.

This qualitative study is thought to fill the gap in the literature with the views,
practices and suggestions of in-service science teachers about SD and ESD. The
information obtained in the present study is expected to shed light on the
development of ESD in Turkey. In this way, a good education for sustainable
development will educate students as individuals who think about present and future
generations, who are sensitive to the environment and nature and who adopt a

sustainable lifestyle.



CHAPTER 2

REVIEW OF THE LITERATURE

This chapter of this thesis presents a review of the literature on Education for
Sustainable Development and teachers’ views, understanding on both SD and ESD
concepts. Accordingly, the chapter is designed as comprised of six headings as: SD/
ESD and Science Education, Science teachers' role in ESD, Science teachers' views
related to ESD, ESD content of Turkish Middle School Science Curriculum and
Turkish practice on ESD.

2.1 Sustainable Development, Education for Sustainable Development and

Science Education

This part of the introduction presents a review of Sustainable Development,

Education for Sustainable development and science education.

2.1.1 Sustainable Development

Sustainable development was defines as

One of the most important aspects and methods used to conserve natural
resources. As a principle, it recognizes that growth must be both inclusive and
environmentally sound to reduce poverty and also build prosperity for the
present population in addition to meeting the needs of future generations.

(Muralkrishna and Manickam, 2017, p.5)



The concept of sustainable development was first seen in Our Common Future
report, also known as the Brundtland Report, and then began to become widely
accepted in the late 1980s. In the Brundtland Report, it is emphasized that sustainable
development is a process of change that takes future into account: “A process where
the exploitation of resources, the orientation of technological development and
institutional change, are made consistent with future as well as present needs.”

(Brundtland Commission Report, 1987, p. 9)

Accordingly, sustainable development was defined as "Development that meets the
needs of the present without compromising the ability of future generations to meet
their own needs.” (World Commission on Environment and Development, 1987,
p.43). There are two main concepts in this definition: the concept of "needs" which
should be given priority, the idea of limiting technology and social uses to meet the
needs of the environment in our present and future (Bac, 2008). The report prepared
by the United Nations (UN) stated that we should review life styles and its
management as soon as possible in order to proposing a "global agenda for change"
in the concept of development (OECD, 2008). In 1992, the UN Conference on
Environment and Development (UNCED), called Earth Summit, in Rio de Janeiro,
Brazil was an international event in which the concept of sustainable development
was discussed. The common feature of the Rio Declaration, Agenda 21 and the
Commission on Sustainable Development, as key outputs of the conference, is that
they are interested in sustainable development. Thus, the concept of sustainable

development reaches the international stage (Bac, 2008).

As reported by Dernbach (2003) and Stoddar (2011), the key principle of sustainable
development is that, it requires to integrate environmental, social, and economic

aspects into decision making.

Therefore, sustainable development definition implies that, development must be
environmentally sound and to continue to meet the needs of future generations.
Therefore, there are three components of sustainable development: economic growth,

environmental stewardship, and social inclusion (Figure 2.1.).



Sustainable development
[ ] [ ] ( ,

Social

Environment
Economy

Figure 2.1. Components of sustainable development

Economical component is about giving people what they need ensuring quality of
life. Social component is about raising awareness to participate in environmental
sustainability and teaching environmental protection. Environmental component is
the need for protecting environment. Environmental component is the primary
concern of the sustainable future of humanity. By this component, it is defined to
protect ecosystems, air quality, integrity, and sustainability as well as to concern

future and technology that is key to sustainability (Shah, 2008).

Moreover, Agenda 21 emphasizes the importance of training programs for raising
awareness, implementing and promoting on sustainable development (UNDSD,
1992). The term sustainable development is a possible starting point of an education
policy that balances competition between people and the environment (Cross, 1998).
Thus, it is accepted internationally that, sustainable development cannot be achieved
only through technological solutions, political regulations or financial instruments;

we must change our way of thinking and acting (UNESCO, 2002). Therefore, when
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the concept of sustainable development has been debated, it is come to light that

education is a key to a sustainable future.

2.1.2 Education for Sustainable Development and Science Education

The world’s resources may seem unlimited, but one day they will not be able to meet
people's needs. Individuals need to be educated from an early age in order to be
aware of the sustainable use of resources around the world before they encounter
disasters (Raven and Berg, 2006). This need is believed to be achieved through
environmental education in 1970s. Thus, the foundations of environmental education
were first introduced in 1972 with the Stockholm Conference, and environmental
education was mentioned for the first time as legal, economic and technological
importance as solution of environmental problems. Purpose and scope of
environmental education was defined through Tbilisi Declaration (UNESCO, 1977)
and in 1977 environmental education was considered as an important means for

sustainable development (UNESCO, 1977).

In the document Caring for the Earth (IUCN, UNEP & WWF, 1991), which is a
strategy for sustainable living was introduced by IUCN/UNEP/WWF, emphasized
the role of education in bringing sustainable changes to lifestyles. This document
targeted environmental education and strengthened education for sustainable
development (Tilbury, 1995). In 1991, international organizations such as [UCN,
UNEP and WWF declared that, it is needed to be sure that training programs reflect

the importance of education for sustainable development.

Then, AGENDA 21 of the United Nations Conference on Environment and
Development (UNCED, 1992), added a new perspective to environmental education.
Therefore, the first thoughts on Education for Sustainable Development (ESD) were
covered under Agenda 21 under the heading "Education, Public Awareness and
Education Promotion" (McKeown, 2002). The importance of Education for

Sustainable Development was reported in the Chapter 36 of Agenda 21 as follows:
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Education is critical for promoting sustainable development and improving
the capacity of the people to address environment and development issues.
While basic education provides the underpinning for any environmental and
developmental education, the latter needs to be incorporated as an essential
part of learning. Both formal and non- formal education is indispensable to
changing people's attitudes so that they have the capacity to assess and
address their sustainable development concerns. It is also critical for
achieving environmental and ethical awareness, values and attitudes, skills
and behavior consistent with sustainable development and for effective public
participation in decision-making. To be effective, environment and
development education should deal with the dynamics of both the
physical/biological and socio-economic environment, and human (which may
include spiritual) development should be integrated in all disciplines and
should employ formal and non-formal methods and effective means of
communication.

(UNCED, 1992, p.320)

At the end of the Rio Declaration (1992), it was stated that people should be made
aware of environmental pollution as well as other global issues such as food and
agriculture and biodiversity. Environmental education is the mean to cover complex

relationships between the issues (Tilbury,1995).

Developing new priorities and adopting a sustainable lifestyle is one of the most
important needs today. UNESCO states that education plays an important role in
encouraging people for sustainable development, as well as enhancing and improving

people's ability to address environmental and development issues.

In 1998, a report about Education for Sustainable Development (ESD) in the schools
is published by Panel for Education for Sustainable Development (PESD) (Council
for Environmental Education, 1998). The ESD is defined in the report as:

Education for sustainable development enables people to develop the
knowledge, values and skills to participate in decisions about the way we do
things individually and collectively, both globally and locally, that will
improve the quality of life now and without damaging the planet for the
future.

(PESD, 1998, p.4)

12



The basis for legitimizing the form of sustainable social change can be made possible
by the education provided in schools. Science education is mainly focused on
environmental components, such as the causes of global climate change, the behavior

of ecosystems, the nature of chemical pollution (Summers & Childs, 2007).
Accordingly, ESD is defined UNESCO as:

ESD empowers learners to take informed decisions and responsible actions
for environmental integrity, economic viability and a just society, for present
and future generations, while respecting cultural diversity. It is about lifelong
learning and is an integral part of quality education. ESD is holistic and
transformational education which addresses learning content and outcomes,
pedagogy and the learning environment. It achieves its purpose by
transforming society.

(UNESCO, 2005)

Moreover, learning content is defined as integrating critical issues into curriculum;
like, climate change, biodiversity, sustainable consumption and production.
Pedagogy and learning environments, on the other hand defined as comprised of
revising teaching and learning in an interactive, learner-centered way. Strengthening
students to transform themselves to the 21st century issues and the society they live

in however 1s defined as societal transformation.

2.2 Science Teachers' Role in ESD

The main role of science and technology in sustainable development in modern
societies reveals the important role of science education in ESD (Bradley, 2005). The
aim of ESD is to educate students to make sustainable decisions in the future (Walls,
2011). This will be achieved by the correct transfer of the correct information by the
teachers to the students. Science education, at all levels of education, aims to ensure
that young generations become responsible citizens and to promote sustainable
development in our world (Eilks, Nielsen & Hofstein, 2014). At this point, teachers'

views about ESD are of great importance in teaching students the future and
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preparing them for the future (Anyolo, Kérkkédinen & Keinonen, 2018). Moreover,
developments in science and technology and decisions about them related to
economic, environmental and social influences. Therefore, science education also
has great potential in developing students' knowledge and skills related to
participatory learning (Eilks et all., 2014). In addition to these, Nikoloski (2017),
stated that as one of the three pillars of sustainable development is the environment,
science teachers have the most intense role in ESD. Considering the subjects of the
science course, there are many points to address sustainable development. Therefore,
science teachers' views on this issue are important in order to develop and implement
education for sustainable development and to provide students with ESD-related

objectives.

2.3 Science Teachers' Views Related to ESD

The research on teachers' views on ESD dates back to late 1990s; just after the Rio
Conference held at the beginning of 1992. Cross (1998) for example, made a study
with titled "Teachers' view about what to do about Sustainable Development". The
purpose of this research was investigating the effect of environmental education on
teaching practice. The questions of interview were mainly about the definition of SD,
SD with science and technology, effects of SD to our life styles and teachers. The
author concluded as a result that, teachers were actually worried about the interaction
of people with the planet and they are also willing to contribute to the regulation of
public opinion. However, teachers generally took the issue as superficially and did
not know much about the theoretical problems about sustainable development. They
did not have a clear view of how to contribute. Moreover, the curriculum did not find
appropriate for concept of sustainable development by these teachers. Teachers are
well-intentioned and willing to adapt the subject to their class. However, teachers did
not have a theory-based view of sustainable development. Their efforts are not
allowed to clarify the issue and it is foreseen that they may give wrong messages to

the students about sustainable development. Similarly, in a research conducted by
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Gayford in the England in 2002, teachers stated that the important aspects of
education for sustainable development can be taught in an appropriate way with the
science curriculum. However, the subject remained outside the area of expertise of
teachers. Although they thought education for sustainable development was
necessary, they stated that the science curriculum was intense in order to address this
issue. They stated that sustainable development is considered as the whole school's
approach to the environment in formal or informal form and it should have more
precise and clear boundaries in order to understand the subject. Teachers did not
want to be involved in the process of inculcating to students on the subject. They said
that the issue was controversial, and they had to remind the students. As a result of
the ongoing meetings, the teachers concluded that they had an important role in
education for sustainable development as a science teacher. Teachers thought that
their task was to enable students to evaluate the information they heard from media
etc. Gayford (2002) stated that this research provided an insight into the current ideas
of science teachers on sustainable development and they have wanted to do more
research on the subject. Teachers recognized that science education has an important
role in education for sustainable development. It was stated that the complete
education was the responsibility of the whole school. In following years,
Chatzifotiou (2006) made an investigation about Environmental Education about
national curriculum with primary teachers and mentioned the possible effects of this
research on education for sustainable development, in England. The research had
similar results to the previous one. The researcher stated that, although
environmental concepts have been included in the UK national curriculum since
1995, most of the teachers were not knowledgeable enough to discuss these concepts.
When it comes to education for sustainable development, it is thought to be in line
with environmental education. Education for sustainable development is not a new
issue but a new approach (Chatzifotiou, 2006). It is mentioned that education for
sustainable development did not enter the curriculum in a more prescriptive or more
specific way. The area devoted to both environmental education and education for
sustainable development is limited and there are no specific guidelines for their
implementation. There are no specific borders for education for sustainable

development. So, it creates is a blurred picture in the minds of the teachers that what
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education for sustainable development is. It is mentioned that education for
sustainable development is explained by environmental education while taking part
in the curriculum. It was not explained that these two concepts are how similar or
how different. In this case, it is stated that teachers need more information and
guidance on integrating education for sustainable development in their classes. As a
result, it is stated that teachers do not have enough knowledge about the historical
and philosophical principles of environmental education and similar problems can

also be encountered in education for sustainable development.

Since teachers felt insufficient about the concept of sustainable development, I also
wanted to mention a few researches with pre-service teachers. Summers and Childs
(2007), applied a questionnaire about sustainable development concepts to student
teachers starting a secondary science teacher-training course. They have developed
categories in order to achieve sustainable development features. They examined the
individual answers as to whether key concepts about sustainable development were
addressed. They examined the answers in light of a framework proposed by the
Education Panel for Sustainable Development in the UK. 72% of the responses to
sustainable development were based on environmental, 53% economic, 31% social
factors. Only 15% of the participants mentioned all three factors. Personal
responsibility, protection of diversity, uncertainty in actions are defined as
deficiencies in terms of dominating the subject (Summers and Childs, 2007). In the
final part of the study, they mentioned that the role of schools should be taken into
consideration in teacher education. From this point of view, they come together with
the their colleagues who teach geography at the university and talk about the
development of pedagogical approaches to sustainable development. They thought
that another lesson that represents EDS in compulsory curriculum at schools is
geography. As a result of the interviews with geographers, it was stated that the
teachers in both branches should develop and deepen their understanding of
sustainable development. As a result, they foresee the need for a school-based
experience to develop interdisciplinary cooperation with ESD at the university.

(Summers and Childs, 2007). Thus, student teachers will be able to better
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comprehend the relationship between concepts related to sustainable development

(environment, economy, social).

In the undergraduate courses of geography, environmental issues are discussed from
a humane point of view, including cultural contexts and political perspectives.
(Corney & Middleton, 1996). As Summers and Childs mentioned in the above study,
Geography is another course representing ESD. For this reason, I wanted to touch
upon Corney and Reid's study with geography teacher students who were studying
postgraduate education at Oxford University. The purpose of study was investigating
the professional knowledge of student teachers about ESD. In terms of learning and
teaching, the subject and pedagogy are important for all areas in the school
curriculum. But it is especially important for ESD (Corney & Reid, 2007). As a
result of the research, it was stated that it would be appropriate for the UK national
curriculum to incorporate ESD into teacher training courses and to adopt a phased

approach to develop teachers' expertise in this field (Corney & Reid, 2007).

Another research conducted with preservice teachers by Bursjoo (2011) in Sweden
aimed to investigate the views of pre-service teachers, who were close to graduation,
about ESD in their vocational training. This research was conducted with 20 teachers
in different branches. Preservice teachers stated that implementation of ESD depends
on both internal and external factors. Colleagues, time and curriculum were
identified as three main external factors by teachers. The preservice teachers
addressed internal factors such as acquiring knowledge and skills, searching for new
options for new actions and integrating new actions in ESD teaching. As a result of
the study, it was understood that the preservice teachers were not sure about the need
for teachers about ESD beyond a traditional environmental perspective such as
recycling. They defined ESD content as focusing on specific issues such as
environment, consumption, health, democracy, energy, justice, resources and
economy. Another remarkable point in the study was that most of the teachers
emphasized the lack of interest of other teachers. It is a common opinion to many
teachers in this research that science teachers (chemistry, biology, etc.) have great
responsibility in ESD. In a similar study in Austria about how primary and secondary

school teacher candidates in Austria understood the concept of ESD similar results
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were obtained that most teachers showed a limited understanding of ESD and
presented a one-dimensional view of ESD related to ecology and environment
(Evans, Whitehouse & Hickey, 2012). At the end of the study, teachers'
understanding the concept of ESD was grouped under four categories: education that
is continuous; education about ecological systems and environmental issues;
education that is active, hands-on, local and relevant; and education for the future
(Evans et all., 2012). In all categories, there was a future perspective driven by the
element of continuity (Evans et all., 2012). When the answers of the teachers who
participated in the study were examined, the pre-service teachers in the last years
showed more wide opinions than the pre-service teachers in the first or second
grades. From this point of view, it can be said that pre-service teachers who are
exposed to ESD can develop a more conscious understanding (Evans et all., 2012).
As a result, the redesign of courses at university level and the choice of teaching
made by teachers are important for the success of ESD (Evans et all., 2012). In
parallel to this, a study conducted in Germany in 2013 also highlighted the lack of
education of teachers about EDS at the university. Burmeister and Eilks (2013), on
the other hand, focused on the perspectives of student teachers and trainee teachers
about ESD in chemistry education. These groups have shown positive attitudes
towards the idea of sustainability and sustainable development and its educational
context, but their knowledge is not very clear in theoretical sense (Burmeister and
Eilks, 2013). As in many studies, it was concluded that the participants mostly
touched on the environmental dimension and did not relate the ecology, economy
and social dimensions together. It is clear that both student teachers and trainee
teachers do not get enough information about the concepts of sustainability in teacher
education (Burmeister and Eilks, 2013). They did not mention any pedagogical
concepts that would relate ESD to chemistry. Moreover, most of the participants
stated that any information they have about sustainable development is usually
obtained from mass media and the Internet, not during teacher education. As a result

of the study, it was concluded that in-service training related to ESD is a need.

In Sweden, it was stated that teachers should integrate all aspects of SD according to

the Swedish curriculum (Borg, Gericke, Hoglund & Bergman, 2014). According to
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the results of the research, teachers generally do not have a holistic view of SD.
While the science teacher deals with the environmental dimension of SD, the social
teacher deals with the social dimension of SD. The greatest uncertainty is the
economic dimension (Borg et all., 2014). From this point, the need for further
education for teachers to integrate the three dimensions of SD is emphasized. The
majority of the teachers participating in the research stated that they needed such
training. Successful implementation of ESD by pre-service teachers and in-service
teachers will make a difference (Borg et all., 2014). Therefore, it was concluded that
teachers should be provided with trainings to encourage the view of SD and to

implement ESD successfully.

Another study in Sweden, 11 high school teachers from different branches were
interviewed about SD opinions, their beliefs and how they teach SD. Teachers
participating in the research presented a wide range of views on the concept of SD.
Teachers' explanations about SD content and practice are based on their own beliefs,
although they include all three pillars of SD. From this point of view, because
teachers make their own definitions and content preferences for SD, students cannot
receive consistent information about SD (Gustaffsson, Engstrom & Svenson, 2015).
Therefore, it cannot be said that schools in Sweden provide equal education on this
subject (Gustaffsson et all., 2015). All teachers in this study stated that SD is
important, but they find school management weak on this regard. A common plan
involving all the lessons and teachers in the school is required. As a result of the
research, there is no need for further SD related training in teacher education, but a
request has been made by the National Education Agency for educational tools for
SD teaching. In another study conducted by Aceska & Nikoloski (2017) to
investigate the views and opinions of teachers on educational competencies for
sustainable development, it is stated that a curriculum that can go beyond
environmental education is needed to teach students sustainable development.
Sustainable development should be part of the core curriculum at all school levels
(Aceska & Nikoloski, 2017). In addition, it is stated that traditional teaching methods
are based on a passive narrative and these methods are insufficient to obtain the basic

competencies of ESD (Aceska & Nikoloski, 2017).
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In Namibia, in a study conducted to understand teachers' views of ESD and teaching
practices, teachers generally defined ESD as acquiring knowledge about the
environment in order to use resources in a sustainable way, taking into consideration
future generations. Teachers in the research are secondary school teachers and they
are familiar with sustainable development. They stated that ESD should be included
in the primary school curriculum as well as the secondary school curriculum. When
the teachers' suggestions were taken into consideration, it was stated that ESD should
be applied as an independent subject in order to discuss SD more deeply (Anyolo,
Kérkkiinen & Keinonen, 2018). Moreover, teachers stated that ESD should be
integrated with other subjects as a multidisciplinary subject. Another suggestion was
to use active approaches to engage students in ESD. In this way, it is ensured that the
student takes responsibility for their own learning and becomes more effective in

protecting the environment through practices (Anyolo et all., 2018).

2.4 ESD Content of Turkish Middle School Science Curriculum

The vision of the Turkish Science Curriculum is defined as "educating all students as
science literate individuals" (Turkish Science Teaching Program, 2013). Scientific
literate individuals who are researching and inquiring, able to make effective
decisions, solve problems, be self-confident, open to cooperation, communicate
effectively, and learn lifelong with the awareness of sustainable development;
knowledge, skill, positive attitude, perception and value related to science; it has
understanding and psychomotor skills related to the relationship of science with
technology, society and environment (Turkish Science Teaching Program, 2013).
According to Turkish Science Teaching Program, the scientific literate individuals
understand the relationship between social and technological change and
transformations with science and the natural environment. Moreover, those
individuals who have a career consciousness in the field of science are aware that

even those who do not want to work in this field have an important role in the
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solution of social problems in science-related professions (Turkish Science Teaching

Program, 2013).

The concept of sustainable development is also among the basic aims of the Science
Teaching Program, which aims to educate all individuals as science literate. The aim
of the Turkish Science Teaching Program related to sustainable development is
expressed in the following way: To recognize the mutual interaction between the
individual, the environment and the society and to develop awareness of sustainable

development regarding society, economy and natural resources.

In Turkey primary school programs, there is no must or elective courses under the
name of environmental education or education for sustainable development.
However, when we look at the Turkish Science Curriculum, there are objectives
related to both environment and sustainable development. Starting from the 3rd
grade program, issues such as recycling, efficient use of resources and renewable
energy sources have been mentioned gradually. When it comes to the 8th grade
program, there is the title of Sustainable Development under the Living and Energy
Relations Unit. Topics and concepts covered under this unit are sustainable living,
efficient use of resources, recycling. There are two objectives under this topic in

2013 Turkish Science Teaching Program:
8.5.3.1. Designs projects for the efficient use of resources.

8.5.3.2. Discusses the importance of the separation of solid wastes for recycling and
their contribution to the national economy by using research data and offers solutions

for this issue.

A quality environmental education for students will probably be achieved during real
life experiences. Experiences in nature will enable students to build relationships and
empathy with nature. Knowledge and skills gained from real-life experiences are the
key to protecting the environment. Teachers can help raise and develop children's
curiosity and awareness of the environment. However, an environmentally sensitive
teacher can be effective in providing students with information about the

environment and raising their awareness of the environment (Dogan, 2007). In
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addition to environmental education, it is sighting that ESD is an undeniable need of
the 21st century (Karaarslan & Teksoz, 2016). However, integrating ESD into
science education programs is not sufficient to advance; it is needed competent

science teachers for ESD (Karaarslan & Teksoz, 2016).

2.5 Turkish Practice on ESD

In our country's education education programs, there is no independent course in
which sustainable development or education for sustainable development is given.
There is an elective environment course, but it is not selected in the schools where
the teachers I interviewed work. Environmental issues are scattered in the curriculum
of Life Science course in primary school, Social Studies and Science courses in
elementary school. It is seen that environmental issues take place in other courses in
a very limited and scattered way (Ozdemir, 2007). Besides, studies about ESD in
Turkey mostly have been carried out to reveal the pre-service teachers' views of SD.
In a study conducted to determine the environmental literacy level of pre-service
teachers in 2007-2008 period, environmental knowledge score of pre-service
teachers was found to be unsufficient by Tekso6z et all. Pre-service teachers have an
environment-oriented thinking way and a positive environmental awareness.
However, high attitudes and behaviors towards the environment will be possible with
adequate environmental knowledge (Teks6z, Sahin & Ertepinar, 2008). In 2015, a
similar result was observed in the pre-service science and social science teachers'
awareness of the concept of SD. According to the results of the study, the individual
awareness of the pre-service teachers is above average and their interest in the
subject is positive. However, the knowledge of pre-service teachers is not sufficient,
and it is thought that the deficiencies in the content of the courses given in the
faculties of education should be eliminated (Cobanoglu & Tiirer, 2015). In another
study conducted to analyze SD definitions of pre-service science teachers, it was
stated that pre-service teachers had an SD views although they did not have strong

educational backgrounds (Aydin & Kiling, 2013). Teachers defined SD in terms of
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environment, technology, society, economy, politics, energy and education. The fact
that most of the teachers define SD in terms of environment is due to taking courses
such as Environmental Science and Environmental Awareness in their undergraduate
education (Aydin & Kiling, 2013). As a result of the research, it was considered that
in order to increase the effect of ESD, science teachers should have the opportunity
to become more aware of their individual opinions and prejudices about SD, to
enable pre-service teachers to combine and discuss their existing ideas to raise
awareness of the diversity of SD concepts and ESD programs in teacher education
should be made more adequate (Aydin & Kilinc, 2013). In a study with elementary
school teachers, teachers saw the curriculum, class size, and deficiencies in teaching
materials as barriers to ESD (Sagdic & Sahin, 2016). In addition, teachers stated that
the educational projects they participated shaped their beliefs and perspectives on
ESD. The interaction between teachers and school administrators was thought to
have a significant effect on incorporating ESD into formal education (Sagdic &

Sahin, 2016).
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CHAPTER 3

METHOD

3.1 Research Design

The research of this thesis has been designed as qualitative through semi-structured
interviews with middle school science teachers, in line with the definition that
qualitative research methods provide toned understandings of complicated
phenomena; thus qualitative research methods are precious in assisting researchers

develop an understanding of the experiences of people (Wu, Wyant and Fraser,

2016).

Moreover, qualitative research examines the quality of interactions, relationships,
events, situations, and focusing on a relatively small context and small number of
people in detail. By the aid of qualitative research method accompanied with in-
depth interviews, the researcher can understand people’s opinions and focus on the
parts that need to be detailed. Bogdan and Biklen (1998) identify the general
characteristics of qualitative research as follows: Data source is the natural setting
and most of the time researcher is the major data collection tool; Data in qualitative
research are people’s expressions, their behaviors, documents, pictures, but not
numbers; Process is as important as product in the qualitative researchers; Data are
analyzed inductively, so there is no hypothesis testing (Bogdan & Biklen, 1998). The
main purpose of the qualitative research is to document the events in detail and to
define the meaning of the events (Fraser, 2012). Qualitative research in education is
suitable for detailed information on implementation; for example, identifying the

subjective thoughts and nuances of the participants on a topic; qualitative research is
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particularly suitable for identifying and understanding change over time. (Fraser,

2012)

Therefore, it is well suited to use qualitative research for this thesis, which aims to
learn science teachers' views and practices on Education for Sustainable

Development in line with the above-mentioned features.

3.2 Population and Sample

The population of this study is science teachers working in the middle schools in
Turkey. As it is not possible to work with all the middle schools in Turkey, the
accessible population is narrowed down to those working in middle schools in
Mamak district of Ankara. The sampling method used therefore is cluster random
sampling method. In line with the method, according to the definition made by
Neuman (2006); first the middle schools in Ankara were identified as clusters, then
schools were selected randomly; for the second stage, science teachers working in
the randomly selected schools (clusters) contribute the sampling of this thesis.
Accordingly, among a total of 608 middle schools in Ankara, 5 of them were

selected randomly and 27 science teachers working in these schools comprised of the

sample of this thesis.

A

= Female = Male

Figure 3.1 Gender percentages of teachers
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= 25-35 = 36-45 46-55 = 3-15years = 16-25 years 26 +years

Figure 3.2 Age range of teachers Figure 3.3 Teachers' years of experience

3.3 Data Collection

Data collection process was realized through semi-structured interviews with the
middle school science teachers by the use of the instrument titled “Semi structured
interview questions for Science Teachers: Views on Sustainable Development and
Views on the ESD content of the 2013 Turkish Middle School Science Education
Program” and comprised of 5 sections and 7 questions related with the research
questions of this study (Appendix A).

The original data collection tool developed by Summers&Childs (2007) is titled as of
"Sustainable Development Questionnaire" and comprised of 3 sections. In section 1,
the demographic information is asked; then in section 2 included the rating of
personal view of Sustainable Development. In section 3, it was asked the meaning of
sustainable development to teachers. After adaptation the instrument for this study
we ended up with 5 sections and 7 open-ended questions. The questions are
constructed in such a way to explore science teachers' views on sustainable
development and the concept as it is contained in the 2013 Turkish science
curriculum. The questionnaire is divided into 5 sections as follows:

1. Demographic Information

2. Self-evaluation
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3. Views on Sustainable Development
4. Views on ESD

5. Science teachers’ suggestions and practices about ESD

Accordingly, the questions proposed for interviews are presented in Table 3.1 below:

Table 3.1. Semi-structured interview questions. The instrument: “Semi structured interview
questions for Science Teachers: Survey of Science Teachers’ Views on Sustainable
Development and Education for Sustainable Development

Sections Questions
I. Demographic o Age:
Information e Gender:

e Teaching Experience (years):
e Have you participated a training/course program
related to ESD during your education?
e What was the title of the training
program/course did you participate?
II. Self-evaluation 1. Evaluate your knowledge of Sustainable
Development. (Tick one)

Very good Quite good Medium Little bad Very bad

1 OO O O O

I11. Views on 2. What do you understand from the concept of
. Sustainable Development?
Sustainable

Development
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Table 3.1. (continued)
IV. Views on ESD 3. What do you understand

from the concept of
Education for Sustainable

Development?

4. Is the Education for
Sustainable Development

necessary? Why?

5. Which of the aims of the
2013 Turkish Ministry of
National Education Science
Curriculum relates to
Education for Sustainable
Development?

V. Science teachers’ suggestions and 6. How will the concept of
Sustainable Development
be more useful in the
context of the middle
school science curriculum?

preactices about ESD

7. How do you apply the
Education for Sustainable
Development context that
situated in the 2013 Turkish
Ministry of National
Education Science
Curriculum?

The sample selected for the pilot study was a science teacher working in a middle
school in Ankara. The questions prepared to get the views of teachers about ESD
were asked to the teacher in the pilot study by interview. The final version of the
questionnaire was designed according to the pilot study and it used in the interviews

with the teachers participating in the current study.
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3.4 Data Analysis

Data analysis was conducted by examining semi-structured interviews with middle
school science teachers. Data Analysis of this study focuses principally on the
recorded and written responses to the questions. The stages to be followed for the
analysis of data were set as suggested by Miles, M.B., Huberman, A.M. and Saldana,
J.,2014:

1. Familiarization with the data through review, reading, listening. This
is an essential stage for familiarization with the data and includes
listening to tapes, reading and re-reading the data, making memories
and summaries before the formal analysis begins.

2. Transcription of tape-recorded material

3. Organization and indexing of data for easy retrieval and identification

4. Coding (indexing)

After familiarization with the material, it is necessary to do some preliminary coding.
For this study, we are interested in ideas of how the respondents perceive sustainable
development. Certain ideas crop up in the transcript readily, and we can give these a
preliminary code. For example, if in one of the teacher’s interview she/he talks
environmental protection, then this sentence will be highlighted which refer to one

possible code.

Identification of themes
Development of categories

Exploration of relationships between categories

® =N oW

Refinement of themes and categories
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9. Development of an explanation (including excerpts from the data; like

quotes from interviews) through related literature and pre-existing knowledge.

3.4.1 Identification of Themes and Categories

Themes and categories are identified according to each research question as follows:

1. The Meaning of Sustainable development in the words of teachers
1.1 Development of categories to capture the features of
sustainable development appearing in the responses of the
sample as a whole, and counting their frequency of

occurrence,

1.2 Examination of individual responses for the presence or
absence of certain key features (specifically environmental,

economic and social factors).

2. ESD in the 2013 Turkish Science Curriculum
2.1 Content wise by development of categories to capture the main
features of teachers’ views — Inductive category development.
2.2 Examples on Implementation: Content wise by development of
categories to capture the main features of teachers’

implementations.

3.4.2 Evaluation of Results

Results will be presented in 3 headings as:

1. Self-ratings of view of sustainable development
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2. The meaning of "sustainable development" in the words of science teachers
2.1 Development of categories to capture the features of sustainable
development.
2.2 Examination of individual responses for the presence or absence of
environmental, economic and social factors.
3. The meaning of "education for sustainable development" in the words of science
teachers
3.1 Content wise by development of categories to capture the main features of
teachers’ views — inductive category development

3.2 Examples on implementation

3.5 Validity, Reliability and Reflexivity

In this part of the current study reliabilty, validity and reflexivity of study was

mentioned.

3.5.1 Reliability

In terms of assessing qualitative research the emphasis is on the reliability of the
methods employed. The followings will be considered in order to demonstrate that

the methods used in this study are reproducible and consistent:

1. Describing the approach to and procedures for data analysis
2. Justifying why these are appropriate within the context of the study
3. Clearly documenting the process of generating themes, concepts or

theories from the data audit
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4. Referring to external evidence, including previous qualitative and
quantitative studies, to test the conclusions from the analysis as

appropriate.

3.5.2 Validity

The validity of the study will be emphasized through the validity of the
interpretation. Since validity is the extent to which an explanation/interpretation
seems to fairly and accurately represent the data collected. Therefore, the followings

will be considered while interpreting the data:

1. The consistency of the findings, for example has analysis been undertaken
by more than one researcher (inter-rater reliability).

2. The extent to which all relevant views are represented

3. Adequate and systematic use of the original data (for example using

quotations, and not all from the same person).

3.5.3 Inter-rater Reliability

Inter-rater reliability is the level of agreement between raters. There are several
methods for calculating the inter-rater reliability; for example, a percentage
agreement or Cohen’s Kappa. In this study, in order to provide significance of
interrater reliablity Cohen’s Kappa was used. Kappa value varies between -1 and 1
between the observed and expected agreement. While “1” showing the perfect deal;
“0” means an agreement that is less than coincidence. The following table contains

the interpretation scale of the kappa value.
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Table 3.2 Interpretation of Kappa Value

Poor Slight Fair Moderate Substantial Almost
Perfect
Kappa 0.0 20 40 .60 .80 1.0
Kappa Agreement
<0 Less than chance agreement
0.01-0.02 Slight agreement
0.21-0.40 Fair agreement
0.41-0.60 Modarete agreement
0.61-0.80 Substantial agreement
0.81-0.99 Almost perfect agreement

In this study, Kappa value was found in order to measure interrater reliability for the
determination of categories for each question. The categories created for each
question in this study were determined by both the researcher and an expert. Then,
Kappa values were found to determine the interrater reliability between the

researcher and the expert.

For interrater analysis of interviews’ SD views, Kappa value was found as .66,
p<0.001 that is substantial agreement. For interrater analysis of interviews’s ESD
views, Kappa value was found as 1,000, p<0.001 that is perfect agreement. For
interrater analysis of interviews’s views on the necessity of ESD, Kappa value was
found as 1,000, p<0.001 that is perfect agreement. For interrater analysis of
interviews’s suggestions on ESD Kappa value was found as .571, p<0.001 that is
modareta agreement. For interrater analysis of interviews’s practices on ESD Kappa
value was found as 1,000, p<0.001 that is perfect agreement. Interrater reliability
analysis using Kappa statistics for this study showed consistency between the
researcher and the expert. The results were satisfactory to indicate that the categories

used were valid and reliable.
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3.5.4 Researcher Perspective

Reinharz (1992) have highlighted the necessity to make clear the perspectives of the
researcher themselves in demonstrating the validity (they would call it credibility) of
the research. Because qualitative analysis is an interpretative process, the
preconceptions, assumptions and ‘worldview’ of the researcher are likely to
influence the process and any emerging theory, despite use of rigorous approaches.
These needs acknowledging, by making the researcher more ‘visible’ in the analysis
process, some call this ‘reflexivity’. A reflexive explanation is an honest attempt by
the researcher to declare their conceptual journey through the research, perhaps by
including sections of their own reflective diaries as they undertook the research.
Hence, reflexivity statement will be written in this study to declare conceptual

journey of the researcher through the research.

The researcher in this study is a graduate of science education department. Moreover,
the researcher has a background on SD and ESD. During the writing process, the
concept of SD and ESD was better assimilated by the researcher. She is worried
about the future of the world and believes that ESD can change people's priorities in
a sustainable direction. It was thought that for a sustainable lifestyle, it should be
integrated into the science curriculum by addressing the concept of SD in a holistic
way. The views of in-service teachers on the concept of sustainable development
already in the curriculum were considered important. The basic idea behind this
study was to have knowledge of the current state of ESD based on the views and
practices of science teachers. In line with the positive attitudes and behaviors of the

interviewed teachers, the researcher's belief in the necessity of ESD increased.
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CHAPTER 4

RESULTS

This chapter is comprised of seven sections in line with the research questions of this
thesis. Each section is designed as to answer one research question. The answer for

each research question, however, is presented through the table presenting the results
of content analysis that includes related themes and categories as well as the number

and characteristcs of the teachers who answered the question.

4.1 Science Teachers’ Views on Sustainable Development

Science teachers’ views on sustainable development (SD) concept have been

evaluated through interview questions 1 and 2.
Question number 1: Evaluate your knowledge of Sustainable Development.

Question number 2: What do you understand from the concept of Sustainable

Development?

4.1.1 Self Evaluation

Among 27 science teachers 14 of them expressed their knowledge on SD as
“medium”. None of the teachers expressed their knowledge on SD as "very good".
Besides, only one teacher stated her/his knowledge about SD as "very bad". (Table
3.1. & Figure 3.1.)
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Table 4.1. Science teachers' self evaluations for sustainable development

Category Number of science teachers
Very good 0
Quite good 8
Medium 14
Little bad 4
Very bad 1
Very bad, 1, Very good, 0,

Little bad, 4,
15%

0%

Figure 4.1. Science Teachers’ self evaluations for SD

4.1.2 Views

Science teachers’ views of sustainable development was obtained as a result of the

content analysis of the answers given for first and second questions. The results

revealed 3 themes and 6 categories (Table 4.2). Themes 1 and 2 were determined as

explaining science teachers’ view of the concept through the two pillars of the

concept; economy and environment. The third theme, however, is found as related to

continuity; cyclic character of nature. Categories defined under the first theme are

related to efficient use of natural resources and use of renewable energy sources. The
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categories determined under the second theme on the other hand, are related to
human behavior and the need for awareness raising. The categories for the third
theme are related to recycling and continuity. As a result, it may be conferred that
most favourable theme among the science teachers (23 teachers) of this study for
defining SD is the first theme; that is SD is defined through national economy and
efficient use of resources. Human and environment concept, however, arose as the
second favorate theme with 12 teachers using this context to define the SD concept

(Table 4.2).

Table 4.2. Themes and categories for science teachers’ view of Sustainable Development

(SD)

Themes Categories Number of teachers

1. National economy and

efficient use of resources

National economy 8
Efficient use of natural 8
resources
Use of renewable 7
resources
2. Human and
environment
Human behaviours 4
Developing environmental 2
consciousness
Recycle 6
3. Cyclic nature of nature
and continuity
Continuity 2
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4.1.2.1 National Economy and Efficient Use of Resources

As a result of the content analysis, the core of the Theme 1 was defined

through "national economy and efficient use of resources”. In this section, teachers
have dealt SD with the economic dimension, while describing SD as the national
economy, efficient use of resources and the use of renewable energy resources. Three

categories under theme, however, were defined as follows:

e National economy
e Efficient use of natural resources

e Use of renewable resources

Figure 4.2. The distrubiton of the science teachers’ view of SD for the Theme 1: National

economy and efficient use of resources
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e National Economy

Content analysis resulted that, three teachers out of twenty-seven answered the
second question agreed on the idea that SD is related to the efficient use of resources.
One of these teachers, for example, explained the concept of SD as efficient use of
existing energy resources with leaving energy to the future. As it is seen from the
below given quotes, teachers explained sustainable development in terms of concern
for national economy. Therefore, their definition of sustainable development can be
summarized as contributing to the country's economy through efficient use of natural

resources.
Some quotes from the interviews are as follows:

Contributing to the national economy and conserving existing resources by
making them sustainable as our natural resources are limited. (hiiseyin)

Contributing to the country's economy. More efficient use of resources, more
efficient use of land. Using all resources at the highest level of capacity.
(ozlem)

e [Efficient Use of Natural Resources

Five out of twenty-seven teachers of this study explained SD through efficient use of
natural resources. All the answers in this theme consisted of the words “efficient”
and “source” therefore emphasizing the available natural resources. The common
ideas of teachers in this category about SD were to consider the future when using

natural resources. The followings are some quotes taken from the teachers’ answers:

Using our existing energy resources not by using them up but by keeping
available them for the future. (ceylan)

Using all energy resources around more efficiently and promoting recycling
for the purposes of increasing efficiency. (gonca)

Planning the present and the future whilst using natural resources. (giilsirin)
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e Use of Renewable Resources

Seven of twenty-seven teachers explained SD through use of renewable resources.
Teachers in this category emphasized that renewable energy resources exist and
should be used. All the answers in this theme consisted of the word “renewable
energy” and two of the teachers stated about sun, wind and geothermal as types of
renewable energy. Accordingly, the follwings are some quotes taken from the

teachers’ answers:

Polluting the environment less via using renewable energy resources.
(ozlem_eg)

Advancement of the country with her existing resources. Should I include the
word “sustainability” to the context, I perceive that such resources should
not be among those that will run out. They should not be such exhaustible
resources as coal, natural gas etc. but be such renewable resources as solar
energy, wind energy eftc. (selin)

Using energy resources without carbon emission. In other words, using
renewable energy resources which may be wind energy, geothermal energy

etc. (ufuk)

4.1.2.2 Human and Environment

The second theme for explaining science teachers’ view of sustainable development
concept is titled as human and environment, as the teachers explained the concept
through human behavior towards environment. When describing SD, teachers under
this theme addressed the environmental dimension, which is one of the three
dimensions of SD. Accordingly, the categories under this theme are as follows

(Figure 4.3):
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e Human Behavior
e Consciousness-raising

e Recycling

Figure 4.3. The distrubiton of the science teachers’ view of SD for the Theme 2: Human and

Environment

o  Human Behavior

Four of the teachers explained SD in terms of the importance of how human behave
toward environment. As is presented in the quotes below, science teachers perceive
positive human behavior toward environment as one of the basic requiremens for a

sustainable future:

The behaviours of people against the world to manage to hand a better world
down to future generations. (sevil)

Favourable environmental behaviours to be adopted for humanity, world and
future generations, and maintaining such behaviours. (aysun)

The most remarkable feature of the answers of this category is that, science teachers
used the words “future” and “future generations” while explaining sustainable

development.
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e Developing Environmental Consciousness

Teachers’ explainations for this category clearly indicate the need for developing
consciousness for environment for achieving SD. Although only two science teachers
out of twenty-seven mentioned about raising environmental consciousness, it is an

important issue as one of teachers quoted:

It concerns entire public as it contains socio-economic factors. People should
be made to adopt an environmental consciousness. (istemihan)

e Recycling

Six of the teachers of this study explained SD in terms of recycling. As most of them
stated “recycling” is the first word they think about, when they were asked about SD.

Some quotes from teachers’ answers are below:

1 think about recycling when it comes to sustainable development. We can say
that it is the reuse of the used material wastes. (0zgtil)

Recycling and inexhaustible energy. (ebru)

Using all energy resources around more efficiently and promoting recycling
for the purposes of increasing efficiency. (gonca)

4.1.2.3 Cyclic Nature of Nature and Continuity

The third theme defined as a result of content analysis of the interviews is " cycle

nature of nature and continuity ". The category defined under this theme is

"continuity".
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e Continuity

Two teachers explained SD with the term “continuity”. The remarkable feature that
makes this quates a category is that the teachers did not mention the term
“sustainability” instead they prefer to state “‘continuity”, implying that they may not
be familier with the term sustainability. Followings are the qutoes from the teachers’
interviews:
Self-sufficiency in terms of economic and environmental factors, a sort of
recycling, renewing or continuity. (ayten)

Favourable environmental behaviours and maintaining such behaviours.
(aysun)

As is seen from the above quotes, teachers do not refer only to continuity of the

environment but also continuity of positive behavior toward environment.

4.2 Science Teachers’ Views of Education for Sustainable Development

Science teachers’views on Education for Sustainable Development (ESD) concept

have been evaluated through interview questions 3, 4 and 5.

Question 3: What do you understand from the concept of Education for Sustainable

Development?
Question 4: Is the Education for Sustainable Development necessary? Why?

Question 5: Which of the aims of the 2013 Turkish Ministry of National Education

Science Curriculum relates to Education for Sustainable Development?

The themes and categories resulted from the content analysis of the above-mentioned
questions are presented in Table 4.3. As it seen from the table, science teachers’
views on ESD have been explained through three themes as related to the three

pillars of SD: environment, economy and politics.
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Science teachers of this study explained the need for ESD through their concerns
related to environmental, economic and development as well as ESD needed by

everybody.

Teachers’ answers related to the aims of the 2013 Turkish Ministry of National
Education Science Curriculum related to ESD on the other hand have been

categorized into two as all the aims and specific aims (Table 4.3).

Table 4.3. Science Teachers’ views of Education for Sustainable Development (ESD)

Question 3: Science Teachers’ views on ESD

Themes Categories

ESD for environment Environmental education at early ages
Environmental awareness
Recycle
Continuation of life

Use of renewable energy sources

ESD for economics Contribution to family economy
Saving

Efficient use of natural resources

ESD for politics Government policy
Question 4: s the Education for Sustainable Development necessary? Why?
Themes Categories

ESD for environment The need for developing environmental consciousness
The need for energy awareness

The need for recycling awareness
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Table 4.3 (continued)

ESD for economy ESD for national economy and
development
Education for everyone Education for everyone

Question 5: Which of the aims of the 2013 Turkish Ministry of National Education

Science Curriculum relates to Education for Sustainable Development?

Themes

All the Aims of the Curriculum are Related to ESD and/or SD.

Some Aims of the Curriculum are Related to ESD and/or SD.

4.2.1 Views on ESD

Science teachers’ views of Education for Sustainable Development was obtained as a
result of the content analysis of the answers given questions. While teachers defined
ESD; they have touched on environmental, economic and policy dimensions. In
addressing the environmental dimension, they pointed out that environmental
education should be provided at an early age, and also pointed out the importance of
recycling, environmental awareness and the use of renewable energy sources. On the
other hand, while addressing the economic dimension, they pointed to family and

local economy, saving and efficient use of natural resources.
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Table 4.4. Themes and categories for views of ESD

Themes Categories Number of teachers

1. ESD for environment

Environmental education 4

at early ages

Environmental awareness 10
Recycle 6
Use of renewable energy 5
sources

2. ESD for economy
Local / Family economy 2
Saving 2
Efficient use of natural 9
resources

3. Governmental policy 3

4.2.1.1 ESD for Environment

The first theme defined as a result of content analysis of the interviews is "ESD for
environment". When describing ESD, teachers under this theme addressed the
environmental dimension, which is one of the three dimensions of SD. Five

categories were defined under this theme are:

e Environmental education at early age
e Environmental awareness

e Recycle

e Continuation of life

e Use of renewable energy resources
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Use of renewable Environmental
energy sources education at
19% early ages
15%

Continuation of life
4%

Figure 4.4. Science Teachers’ views on ESD for Theme 1: ESD for environment

o Environmental Education at Early Ages

Four teachers out of twenty-seven interviewee, explained ESD through emphasizing
the “age” that ESD should began to be given. They specifically mentioned
“environmental education at early ages” while defining ESD. The common ideas of
teachers in this category are that behavioral change can be gained at an early age and
the attention of younger students can be more easily attracted. Followings are the

quotes related to this category:

Providing the education of positive behaviours at schools at young ages since
this issue concerns everybody at all times. (aysun)

Such an education should be provided at young ages at nursery classes and
handled spirally at all grades. The aforementioned education arouses interest
in the kids at the 5th and 6th grades, and the kids are interested in such issue
until the 7th grade, but their interest is diverted when they reach puberty.
Therefore, such education should be given at young ages. (ayten)

Especially teachers should be provided with this education so that they can
rise children’s awareness. I think the awareness should be raised at young

ages. (gilsirin)
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As it is seen from the above given quotes, teachers defined ESD as environmental
education at early ages emphasizing "behavioral change" and "teacher education".
Therefore, it is possible to infer from the quotes related to Theme 1 that, ESD in the
teachers’ mind coincides with environmental education and they believe that it is
needed to be given at early ages and shall be together with teacher education and

behavior change.

e Environmental Awareness

Four of the science teachers of this study defined ESD through developing

"environmental awareness":

Creating environmental awareness against unfavourable outcomes which
may stem from exhausting the natural resources unconsciously. (serkan)

Education oriented to creating environmental awareness. (kemal)

Education to be provided to raise environmental awareness. (0zgiil)

e Recycle

Six of the science teachers expressed ESD in terms of "Recycle". Teachers in this
category interpreted ESD as raising awareness of students about recycling and
knowing materials that can be recycled. Some quotes from teachers’ answers are

below:

Ensuring the recyclable materials (paper, plastic, etc.) not to be considered
as wastes but to be recognised as those to be reusable materials. (gonca)

Certain regulations should be made with respect to recycling for the purposes
of effective use of natural resources, which can be realised by means of
education. (hiiseyin)
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Raising children’s awareness of recycling starting from nursery classes.

(0zlemeg)

e Use of Renewable Energy Resources

Three of the interviewes expressed ESD through teaching renewable resources. The
main points emphasized were, awareness-raising and behavior change for using
renewable resources as well as describing renewable energy sources in relation to

environment. Followings are the quotes from the science teachers’ interviews:

Putting the significance of renewable energy resources across to students via
establishing a connection with environment. (hiiseyingazi)

Environmental education, being aware of ecological degradation and
sensitivity in the choice of renewable energy resources. (giilsen)

Giving information to and raising awareness of the citizens of the country
about such matters as sustainable development, consumption of resources
and recycling. Leading the people to renewable energy resources more and
more. (glilsirin)

4.2.1.2 ESD for Economy

The second theme defined as a result of content analysis of the interviews is "ESD
for economy"”. When describing ESD, the teachers under this theme addressed the
economic dimension, which is one of the three dimensions of SD. They highlighted
the positive consequences of efficient use of resources and savings and their
contribution to the local and family economy. The categories were defined under this

theme are:

e Local / Family economy
e Saving

e Using natural resources efficiently
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Figure 4.5. Science Teachers’ views on ESD for Theme 1: ESD for economy

As it is seen from the above-mentioned categories, this theme reflects those views of
teachers that define ESD in economy point of view. The categories defined however,

reflect three areas of economy as related to family, self and nature.

e Local/ Family Economy

Two of the teachers defined ESD through "local/ family economy" is considered. In
this category, teachers touched on the economic pillar of SD, while highlighting the
importance of ESD on the local and family economy. Teachers talked about the
importance of ESD first for the family economy and then for the local economy. The

quotes from the interviews are as follows:

Such concepts as family economy, national economy, environmental economy
and world economy should be known. Individuals need to know what the
economy means, and their awareness should be raised in order to contribute
to this issue. (ismet)

Sustainable Development is important in determining the economic position
of the countries in the world. Making aware of the country's resources,
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explaining that sustainable development is parallel with the economy and
family budget. (Hiiseyin gazi)

Local/Family economy as defined by the teachers of this category may be evaluated
as handing a broad meaning as related to economic status of the country, the world
and even the economy of the sources. One of the teachers for example was
mentioned, individual contribution to the country’s economy and awareness on the

limits of local sources.

e Saving

Teachers who defined ESD as “saving”, as given in the following quotes:

When it comes to Sustainable Development, saving comes first to my mind.
Raising students’ awareness about saving and giving education about this
issue. (ceylan)

Making students aware of such issues as environmental, water and electricity
saving. (sevil)

As is inferred from the above quotes, science teachers emphasized the importance of

awareness ‘“‘saving” as a general term, including saving water, electricity.

e [Efficient Use of Natural Resources

Nine of the science teachers defined ESD as “Efficient use of natural resources”.
Teachers in this category, while addressing the economic dimension of ESD,
interpreted this dimension as efficient use of natural resources. Teachers mentioned
the contribution of efficient use of natural resources to the national economy.

Followings are quotes from their definitions:
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When it comes to education, on the basis of secondary school level, the
subjects of recycling and using resources economically tip the balance. (ebru)

Education to be provided for more efficient use of resources. (0zlem)

Minimising environmental pollution and using natural resources more
efficiently by means of making the use of recyclable product prevalent.
(serkan)

4.2.1.3 Governmental Policy

The third theme defined as a result of content analysis of the interviews is
"governmental policy"”. As Tilbury (2011) states that, ESD should be handled not
only in educational programs but also by related institutions and organizations that
will facilitate these learning processes. Therefore, science teachers in this category
emphasized that sustainable development must be a state policy, primarily. The
government should support education in this area through projects. As Sustainable
Development has a wide range, other occupational groups should be aware of this
issue. In particular, the ministries of economy and environment should carry out

policies on this issue.

Three out of the tweny-seven science teachers defined ESD as governmental policy

and quotes from the interviews are as follows:

First of all, this should be a state policy and this education should be
supported by the state with projects. (istemihan)

Sustainable development should be a state policy. For example, not only
teachers and students, but also farmers who are engaged in agriculture and
animal husbandry should be ensured to be aware. Other professional groups
should also be educated on this matter. (6zlem)

1t is necessary that ministries such as economy and environment have policies
on this issue. (giilsirin)
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4.2.2 Science Teachers' Views on the Necessity of ESD

Science teachers’ views on the necessity for ESD opinion on ESD have been

investigated through the answers given to the question 4 (Table 4.3.).

The question (Is the Education for Sustainable Development necessary? Why?)
answered by twenty-seven middle school science teachers. All the teachers agreed
that ESD is necessary for middle school students, except two; one of these teachers
explained the reason why ESD is not necessary as ESD being a complicated subject
and may be suitable for college education. As well the teacher argued that there are
ESD related topics in the Science curriculum so there is no need for a separate
course. The other teacher however argued that education is not necessary for

sustainability but what is necessary is to make people informed:

I don't think it's necessary. I think it is a very comprehensive topic. There may
be courses in universities on this. It is already available in the Science classes
and we touch on it in Science topics. (kemal)

Education is not necessary for this. Giving information to people is enough.
(6zgiil)

Analysis of the interviews of the rest twenty-five science teachers who agree on the

idea that ESD is necessary, resulted three themes (Table 4.5.).
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Table 4.5. Science Teachers’ views on the need for ESD: Themes and categories resulted

from Content Analysis

Themes Categories Number of

teachers

1. ESD for environment

The need for developing 9
environmental
consciousness
The need for energy 4
awareness
The need for recycling 2
awareness
2. ESD for economy
ESD for national economy 5

and development

3. Education for everyone

Education for everyone 8

4.2.2.1 ESD for Environment

The first theme defined as a result of content analysis of the interviews is
"environment". Teachers under this theme, while defending the necessity of ESD,
highlighted the need for future energy, likewise recycling awareness and a general
need for environmental awareness. The three categories were defined under this

theme are:
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e The need for developing environmental consciousness
e The need for energy awareness

e The need for recycling awareness

The need for
recycling
awareness
13%

Figure 4.6. Science Teachers’ views on the need for ESD: Theme 1- ESD for environment

e The Need for Developing Environmental Consciousness

Nine science teachers out of 25 explained the need for ESD through the need for
developing environmental awareness. As the result for this category "Consciousness-
raising (Environmental awareness)" is considered. The common idea of teachers in
the category is that environmental awareness is a need and that this is possible
through education. Therefore, ESD is necessary to develop this awareness. Some

quotes from the interviews are as follows:
People need to be aware of this, which is possible with education. (ufuk)

Our people are very unconscious about it. Such an education is necessary to
establish a conscious consumer society and will have an impact on the
environment and the national economy in the future. (gilsirin)
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Everywhere in the world is polluted and unfortunately it is getting too late. We
continue to live in the world right now and we need to be conscious for future
generations to survive, for which an education is essential. (aysun)

Awareness and consciousness are very important concepts. An education on
this subject matter should be provided at an early age so that an awareness
can be created. (hiiseyingazi)

Teachers in this category are emphasized that the importance of raising people's
awareness about environmental, nature and energy. They are pointed out that it is
possible to gain this consciousness only through education. It is emphasized that such
education is necessary to create a conscious consumer society. It has been mentioned

that the existing energy must be consciously consumed with the thinking of the future.

o The Need for Energy Awareness

Three of the science teachers among twenty-five explained the need for ESD through
the need for energy: their explanations were in line with the need for making the
students aware of the need for energy for future. The teachers explained the need as

follows:

Our energy resources are limited and the clean energy resources we use are
also limited; therefore, it is necessary to know the importance and necessity

of this. (seda)

It should be aimed to ensure that people use the energy they need in a way
that minimizes environmental pollution. (serkan)

1t is necessary to know what the energy is and how it should be used. (sahin)

Therefore, teachers in this category emphasized the necessity of the Education for
Sustainable Development that the need for energy to live, the importance of energy
resources and efficient use them. They think that understanding the importance of

energy and consciousness in this matter can be achieved through education.
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o The Need for Recycling Awareness

Two of the science teachers of this study explained the need for ESD through the
need for awareness for recycling. Because as they stated, knowing about the basic
concepts like recycle is a key for view of the concept of sustainable development.

Followings are the quotes from the teachers’ interviews:

To begin with, students cannot understand the concept of sustainability if they
do not know what materials to be recycled. If they do not have the
consciousness to throw a recyclable material into the recycle bin or if they do
not know what energy efficiency is, they cannot proceed to implement such
behaviours. First of all, they should know what these concepts are and why
they are important so that they can apply them in their own lives. (ebru)

Recycling can be taken as a very simple matter by everyone. But only when
an education regarding this is provided, people can reinforce their ideas and
thoughts. (segil)

It may be inferred as a result that recycling is one of the concepts that is to be
thought with ESD for helping students to better understand the sustainability
concept. Thus, as two of the science teachers mentioned, ESD is needed to help
students to understand the key concepts like "recycling" thus to help them understand

sustainability.

4.2.2.2 ESD for Economy

The second theme defined as a result of content analysis of the interviews is "ESD

for economy".
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e ESD for National Economy and Development

In this category, there are five interviews. Five of the science teachers of this study
explained the need and the reason for the need for ESD through the need for
strengthening national economy. As the quotes given below present, their idea was
that, being a conscious consumer requires to be trained to be so and a nation’s
economy depends strongly on how aware the young people/future citizens about
sustainable consumption is. Hence the following quotes present the teachers’ idea

that ESD is needed for a stronger national economy and development

Such an education is necessary to establish a conscious consumer society and
will have an impact on the environment and the national economy in the
future. (giilsirin)

1t contributes to both the development of the country and its economy. All
classes should be organized to include this subject. (hiiseyin)

1t should be known what the development of the country means, and an
education should be given about what can be done for the country on this
subject matter. (istemihan)

Therefore, teachers point for this theme is that Education for Sustainable
Development is needed and important to educate individuals who will contribute to
economic development of the country; generations grow through ESD will be
conscious on the environment and economy relationships and it will be the country’s

benefit for constructing a sustainable future.

4.2.2.3 Education for Everyone

The third theme defined as a result of content analysis of the interviews is titled as
"education for everyone". The common point of the quotes of this theme is that, they

focused on to whom ESD shall be given, instead of the context. Answers within this
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theme do not contain a specific need for ESD, instead they focus on who the
education should be given. Teachers under this theme drew attention to teacher
education as well as student education. From this point of view, Tilbury (2011) noted
the importance of initial teacher training and the need for training for the professional

development of existing teachers among the changes required for ESD.

Four of the teachers mentioned that ESD shall be given especially to teachers. Some

quotes from these teachers’ answers are below:

It contributes to both the development of the country and her economy. All
classes should be organized to include this subject. Firstly, teachers should
internalise this issue well and pass it on to the students. (hiiseyin)

The concept of Sustainable Development and its content should be known.
The education of both the teacher and the student should be attached
importance to. (selin)

Four of the science teachers however, emphasized the age ESD shall begin:

1 believe that such education should be provided at an early age. If a child
comes with a certain background, s/he can perceive these issues more easily.
(giilsen)

Education should be given to a certain age group. These children will be
tomorrow's adults. The age group, which will currently not be able to receive
this training, should also be considered. The public should be made aware of
this issue. (merve)

The common idea of teachers in this category is that not only students but also
teachers and even families need such education. They emphasized the importance of

educating and informing everyone about this issue.
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4.2.3 Science Teachers’ Views on the SD/ESD Related Aims of 2013 Turkish

Science Curriculum

This section is comprised of the analysis of the teachers’ answers for question 5:

"What are the aims of the 2013 Turkish Ministry of National Education Science

Curriculum that coincide with the general idea of the ESD in your mind?"

In this question, the aims of the Turkish Science Curriculum are given as a list to the
teachers. The question was answered by 27 Middle School Science Teachers and the

answers were explained in two themes (Table 4.6).

Table 4.6 Science Teachers’ views on the SD/ESD related aims of 2013 Turkish Science

Curriculum

Themes Number of teachers

1. All the aims of the curriculum are 14

related with ESD and/or SD.

2. Some aims of the curriculum are related 13

with ESD and/or SD.

4.2.3.1 All the Aims of the Curriculum are Related to ESD and/or SD.

Fourteen of the science teachers of this study stated that all of the aims of the 2013
Turkish Ministry of National Education Science Curriculum could be related to the
concept of sustainable development. Rest of the teachers however, stated several

specific aims which were related to the general idea of the ESD and the concept of

sustainable development.
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4.2.3.2 Some Aims of the Curriculum are Related to ESD and/or SD.

According to the science teachers of this study, among the 12 aims of the Turkish

Science Curriculum (Table 4.8.) followings are the ones that are related to the

definition of ESD and/or SD.

Table 4.7. Science Teachers’ views on the aims of the 2013 Turkish Science Curriculum that

coincide with the general idea of the ESD /SD

The aim in the 2013 Turkish Ministry of

National Education Science Curriculum

Number of teachers who agrees that the

aim is related to ESD/SD

1. To gain basic knowledge about
Biology, Physics, Chemistry, Earth, Sky
and Environmental Sciences, Health and
Natural Disasters.

2. In the process of discovering nature
and understanding the relationship
between human and environment,
produce solutions to the problems
encountered by adopting scientific
process skills and scientific research
approach.

3. To raise awareness of how science
affects society and technology, and how
society and technology affect science.

4. To realize the interaction between
individual, environment and society and
to develop awareness of sustainable
development related to society, economy
and natural resources.

5. To develop career awareness about

science.

8

11

11
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Table 4.7. (continued)

6. To take responsibility for daily life
problems and to use knowledge, scientific
process skills and other life skills to solve

these problems.

7. To help to understand how scientific
knowledge is created by scientists, and
help to understand the processes in which
this information is generated and how it is

used in new research.

8. To contribute to understanding that
science is produced as a result of joint
efforts of scientists from all cultures and
to develop a sense of appreciation of

scientific studies.

9. To appreciate the contribution of
science to the development of technology,
the solution of social problems and the
understanding of relationships in the

natural environment.

10. To develop curiosity, attitudes and
interest on the natural events.

11. To realize the importance of security
in scientific studies and contribute to the
implementation of security.

12. To develop scientific thinking habits

by using socio-scientific subjects.

11
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Number of teachers

12
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Figure 4.7. Number of teachers who agrees that the aim is related to ESD/SD

Teachers who stated that there are specific aims that coincide with those of ESD
and/or SD have never mentioned about 7th and 11th aims of science curriculum.
Aims nembered 2, 4and 11, on the other hand, were the ones mentioned most

frequently.

Eleven science teachers stated that sustainable development is related to the 2nd aim:
" In the process of discovering nature and understanding the relationship between
human and environment, produce solutions to the problems encountered by adopting

scientific process skills and scientific research approach.”

Furthermore, another 11 teachers stated that sustainable development is also related
to the 4th aim: " To realize the interaction between individual, environment and
society and to develop awareness of sustainable development related to society,

economy and natural resources.”

Another 11 teachers stated that, sustainable development is related to the 9th aim:"

To appreciate the contribution of science to the development of technology, the
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solution of social problems and the understanding of relationships in the natural

environment."

As it is presented in Table 4.7. above, 5 aim of the 2013 Turkish science curriculum
("To develop career awareness about science.") was seemed as the least mentioned

one; as was mentioned by only one teacher.

4.2.4 Science Teachers’ Suggestions to Improve ESD

This section comprises analysis of the answers for the Question 6; that is Science
teachers’suggestions to improve ESD have been evaluated through the answers given
to the interview question 6: How will the concept of Sustainable Development be

more useful in the context of the middle school science curriculum?

The results of the content analysis of the teachers’ answers for question 6 revealed

four themes and eight categories (Table 4.8.).

The first theme resulted from the content analysis is defined as “ESD as an applied
course”. The idea for this theme is that, the teachers suggested a practical (outdoor)
course to raise the impact of ESD. Three categories were found under this theme are

defined as; trips and observations, projects and school backyards.

The second theme is about the position ESD shall be placed in the curriculum. The
categories for the theme, however, are defined as ESD as interdisciplinary course and

ESD as an elective course.

The third theme is arosed as related to teacher education. The related categories, on

the other hand, are about college education and in-service education.

The last theme for the answers for question 6 is defined as policy with a category

public awareness.
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The most favorite category of the above-mentioned ones, however, is related to the

position of ESD in the curriculum; “ESD as an interdisciplinary course” (Table 4.8.).

Table 4.8. Themes and categories about science teachers’suggestions to improve ESD

Themes Categories Number of teachers

1. ESD as an applied

course
Trips and observations 7
Projects 5
Backyard as a study area 2
2. The position of ESD in
curriculum
Interdisciplinary 8
An elective/environmental 4
course
3. Teacher' education
College education 2
In-service education 3
4. ESD policy
Raising public awareness 5

4.2.4.1 ESD as an Applied Course

The first theme defined as a result of content analysis of the interviews is "an applied

course" and, three categories were defined under this theme are:
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e Trips and observations
e Projects

e School backyard as a study area

Backyard as a

Figure 4.8. Science teachers’suggestions for improving ESD for Theme 1: ESD as an

applied course

e Trips and Observations

When interviews with teachers are taken into account, this category includes 7
teachers. Teachers in this category think that it is useful to make trips and
observations in order to make the subject concrete. They are pointed out that a more
effective and permanent education can be achieved in this way. Some quotes from

the interviews’ answers are as follows:

Children think these issues very abstract. If trips are organised to places
where energy is produced, they can understand better how important energy
is for our lives. It should be concretised more. (ceylan)

1 think it can be supported very well by the trips. These issues remain very
abstract. Even at the 8th grade, I can say that the students could not imagine
them. (ebru)

We always think that the teachers solely have a duty on this subject matter.
there are some projects which schools are obliged to conduct; specific trips
can be planned and every school can do this. For example, while the subject
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of animals is being studied, I should be able to take students to the zoo, they
should be able to learn by seeing and traveling. Such learning becomes more
permanent. It is a very nice activity to take the students to the Mamak
garbage dump for the subject of recycling. (kemal)

e Projects

Five of the science teachers of this study explained the improving effectiveness of
ESD through the making practical projects. Teachers in this category believe that
students will be actively involved in projects to increase their awareness in a better
way. They think that the course will be more practical and make the students more
active and the information will be more permanent. As the result for this category

"Projects" is considered, some quotes from the interviews are as follows:

I can say that the projects rise the students’ awareness. For example, we have
a project this year. We will collect at homes our items that are usable and
distribute them to needy people. We will do this as an entire school, thus
creating a general consciousness. (glilsirin)

Students can be assigned to various projects related to these subjects. There
should be practical education in a way the actions count, not the words.
(hiiseyin)

Sustainable development education should be taken out of school. In the first
place, it should be given importance to the project designs in which the
students actively support development by supporting recycling starting firstly
with saving at home. (serkan)

It may be inferred as a result of quotations, making projects about ESD is one of the
concepts that is improved the effectiveness of ESD. For this reason, as five of the
science teachers mentioned, projects related to ESD in the school will help students

to better understand the ESD concept.
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e School Backyard as a Study Area

According to Tilbury (2011), it is very useful opportunity to have practical learning
that invites students to participate in sustainable development and to respond to real-
life conditions. There are two teachers in this category. As the result of this category
“school backyard as a study area” is taken into account, the quotes from the

interviews are as follows:

Schools should be environments with more green spaces rather than being in
the form of jails. Our schools are not suitable for this situation. Children can
be made to build boutique gardens. Solar panels can be installed at schools
with the help of the government so that the children can see how the energy is
obtained. Trees must be planted. For example, the student may eat the apple
of the apple tree s/he has planted in the 5th grade when s/he visit his/her
school after years. (ayse)

There must be an application. At the very least, the student should know how
to plant a tree and what its contribution is to the nature. There may be hobby
gardens at schools. (istemihan)

Teachers in this category draw attention to there must be an area in the school where
EDS objectives can be applied; it could be a hobby garden where students can plant

in the trees.

4.2.4.2 The Position of ESD in Turkish Science Curriculum

The second theme defined as a result of content analysis of the interviews is “the
position of ESD in curriculum” and, two categories were defined under this theme

are:

e Interdisciplinary

e An elective/environmental course
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Figure 4.9. Science teachers’suggestions for improving ESD for Theme 2: The position of

ESD in curriculum

e Interdisciplinary

There are eight science teachers in this category. According to teachers’ views, ESD
is not a concept that is concerned only with science education. It should be handled
interdisciplinary because it is a concept that should be in other courses' context as
well as in science education. Thus, students can be given more effective awareness.
As the result for this category "Interdisciplinary" is considered some quotes from the

interviews are as follows:

This subject is also related to the Social Studies class, and as far as I can see,
it is more related to it than the Science class. It can also be given in classes
other than science. (ebru)

1 think the subject of environment is an interdisciplinary phenomenon. It
should definitely be associated with other classes. It is not only a subject that
should be dealt with in the Science class, but also in Mathematics, Social
Studies and Art. Thus, it becomes more permanent. (segil)

If it is dealt with all the units and other classes in a structured way, and if a
Jjoint action taken, the children’s awareness can be raised. While a Social
Studies teacher talks about mines and minerals, a Science teacher can talk
about recycling, energy sources, fossil fuels, and a Mathematics teacher can
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solve problems dealing with these issues. In this way, the child gains
awareness. (sahin)

e An Elective/Environmental Course

There are four science teachers in this category. Science teachers stated that, aims of
the science course in the Turkish Science Curriculum are related to SD and ESD.
However, the science curriculum was already very intensive. Teachers in this
category are stated that there may be an extra lesson to be addressed in ESD a
broader way apart from science lesson. As the result for this category "An elective /
environmental course" is taken into account, some quotes from the interviews are as

follows:

There are various non-governmental organizations related to the
environment. Schools should be members of them and participate in their
works and activities. Various people from such organizations may give
education at schools. Children should be assigned tasks on these issues.
There should be a separate environmental class where all such can be
accomplished. (ayten)

It should be taught not only in a Science class but as a separate and applied
environmental course. The child should practice. We cannot raise every
child’s awareness of sustainability within four walls. (0zlem)

4.2.4.3 Teachers’ Education

The third theme defined as a result of content analysis of the interviews is "Teachers’
education". Tilbury (2011) noted the importance of initial teacher training and the
need for training for the professional development of existing teachers among the

changes required for ESD. The categories were defined under this theme are:

e (ollege education
e In-service education
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Figure 4.10. Science teachers’suggestions for improving ESD for Theme 3: Teacher

education

e College Education

In this category, there are two science teachers. Teachers in this category have
touched upon the importance of Education for Sustainable Development in teachers'
university education. The subject that makes teachers think in this category is that,
whether the teachers who can easily reach the students and inform them about SD
have sufficient information about this subject. The quotes from the interviews are as

follows:

Social environment and family education are also important. However, more
emphasis should be placed on the education of teachers who can reach
students more easily. (ismet)

I may be considered as a new graduate. I studied environmental education at
the university, and [ was wondering if those having become teachers before
me had any education on this subject. We have a lot of fellow teachers who
are working as Science teachers although they are not actually Science
teachers. There are teachers who are graduates of Chemistry and even
Engineering. I doubt their knowledge. That's why I think teacher education is
important. (selin)
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o In-service Education

There are three teachers in this category. Teachers in this category have drawn
attention to working teachers' knowledge about ESD. So, they have stated that
teachers should be given in-service education on this topic in order to improve
effectiveness of ESD. As the result for this category "in-service ecuation" is

considered quotes from the interviews are as follows:

When I observe the other teachers, I do not think that even they are very
conscious about these issues. MEB (The Ministry of National Education)
should organize educations for teachers in all branches with the help of
universities. (6zlem)

Seminars may be organized for teachers to gain knowledge about the subject
matter. Teachers are not conscious about it. This applies to teachers in all
branches. (sevil)

Seminars should be organized for the teachers. It would be even better if such
seminars were organised for all people. I think public service announcements
are effective, and they should be shown more often and more. (ufuk)

4.2.4.4 ESD Policy

As aresult of the content analysis of the interviews, the core of the Theme 4 is
defined as “policy”. As Tilbury (2011) states that, ESD should be handled not only
in educational programs but also by related institutions and organizations that will
facilitate these learning processes. One category was defined under this theme is

“Raising public awareness.”
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® Raising Public Awareness

In this category, there are five science teachers. Teachers in this category have
mentioned that the state must be reached to the public by carrying out various
studies. It is stated that the awareness of the public on this issue will enhance the
effectiveness of this education. As the result for this category "Raising public

awareness" is considered some quotes from the interviews are as follows:

I don't think that the education provided at school alone is enough. It should
not be limited to students and teachers but should be accessed by the public
through various social works and seminars to be organised on this subject by
the state. (banu)

This education should indeed be a state policy. Ministries and municipalities
should work on this issue to raise people’s awareness. (giilsirin)

4.2.5 Science Teachers’ Practice of ESD

This section is set by the results of the content analysis of the teachers’ answers for

question 7. There are four themes and seven categories resulted from the analysis as

in the Table 4.9.

The first theme of question 7 is about visualization and under this theme it is
mentioned about using technology and organizing trips as categories of theme. In the
second theme of this question concretizing of ESD with real lifeis considered as the
theme. The categories under this theme are about being a modal as a teacher, giving
stories from real life and giving roles to students about issues. In the third theme, it is
mentioned about the category of attending of projects and campaign under the theme
of project. The last theme is Investigate and make inferences and under this theme

there is a category that is mentioned about finding a solution about ESD issues.

According to the results of content analysis, most of science teachers make a point to
the category of using technology under the theme of visualization.
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Question 7 of the interview schedule: How do you implement the Education for

Sustainable Development content of the 2013 Turkish Middle School Science

Curriculum?

Table 4.9. Science teachers’ practice on ESD

Themes Categories

Number of teachers

1. Visualization
Using technology
Organizing trips

2. Stimulating with
real life examples

Teacher as a model
Stories from real life
Giving roles
3. Projects

Participating projects and
campaigns
4. Investigate and
make inferences

Propose a solution

18

13

4.2.5.1 Visualization

The first theme defined as a result of content analysis of the interviews is

"visualization". Science teachers in this study stated that the use of video and visual

materials is thought-provoking and memorable when dealing with issues such as
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global warming, water pollution, acid rain etc. In addition, they stated that organizing
related trips on the subject is memorable. Tilbury (2011) stated this process as
“Stimulus activities” as pedagogical strategies of ESD. Two categories were defined

under this theme are:

e Using technology

e Organizing trips

Figure 4.11. Visualization

e Using Technology

When interviews with science teachers are taken into account, this category includes
18 teachers. Teachers in this category are emphasized that while handling context of
sustainable development in science classes supporting the issue visuals and videos by
using technology is more understandable and memorable for students. As the result
for this category "using technology" is considered, some quotes from interviews are

as follows:

1 use the smart board effectively (for visuals and videos). Visuals ensure
permanent learning. (ayten)
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1 use the videos and visuals on the smart board rather than making verbal
presentation. I can't take my students to trips. But these videos change the
perspective of some students, they listen to the lesson better and they can put
what they see into practice in real life. I think it is useful for some students.
(ceylan)

We have to use technology. We reinforce the subjects more with images and
videos, which ensures memorability. If I present verbally how the water in a
dam is transformed into energy, the student may not understand or imagine,
but when I support it with a video, s/he can understand and diversify his/her
dreams. (kemal)

Organizing Trips

This category has eight science teachers. Teachers in this category emphasized that

the handling of these topics visualizing by trips creates a greater awareness among

students. As the result of this category "organizing trips" is taken into account, some

quotes from the interviews’ answers are as follows:

Every year, I take students to AFAD (Disaster and Emergency Management
Presidency) and MTA (General Directorate of the Mineral Research and
Exploration). At AFAD, natural disasters are described in an apprehensible
way by means of slides and models suitable for the age group. In the MTA,
the students gain knowledge about fossils and renewable energy sources by
seeing them. As I said, I think these issues can be well supported with visual
resources and trips. (ebru)

1 took the students to the Mamak garbage dump, I think it's helpful to take
them to the recycling facilities. Visiting and seeing will be more beneficial for
them. (giilsirin)

1 organized trips to the Natural History Museum and the Energy Museum.
When we take the students there, they pay attention to saving electricity and
water at home and school as soon as they begin to understand what energy is
produced how and what it does. If even one student gains this awareness, and
if even one unnecessary light in his/her house is turned off, a huge amount of
energy is provided. (sahin)
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4.2.5.2 Stimulating with Real Life Examples

The second theme defined as a result of content analysis of the interviews is
"Stimulating with real life examples" and, three categories were defined under this

theme are:

e Role model
e Stories from real life

e Giving role

Figure 4.12. Stimulating with real life examples

o Role Model

There are three science teachers in this category. Teachers in this category give
examples for their individual activities for sustainable development in everyday life.
They stated that they should be a model to the students and that this creates an
awareness to students for a sustainable life. As the result for this category "Role

model" is considered, some quotes from the interviews are as follows:

First of all, the teacher should be a role model for the students. I try to raise

the students’ awareness telling them what I do for recycling at home. I tell

them that we do not pour the oil into the sink, and that the oil can be left at
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the collection points. I say that its purification from water is a costly and long
process. (gilsirin)

For example, in the classes I teach, I turn off the lights that are on when there
is daylight and mention global warming and energy use. The students are
aware of this and when I enter the classroom, they are running and turning
them off themselves. I think I've raised their awareness. (6zlem)

Stories from Real Life

There are thirteen science teachers in this category. Science teachers in this category

stated that while handling sustainable development topics in science classes, they

give examples from everyday life. They are indicated that it is more effective for

gaining awareness with present stories from real life by given concrete examples

from the student's life. As the result for this category "Stories from real life" is taken

into account, some quotes from the interviews are as follows:

I handle it giving examples from everyday life. We are aware that it does not
rain or snow and the seasons change. The children need to be led using the
facts of life, so examples from daily life are important. We always talk about
keeping our living spaces clean. (istemihan)

1 try to get the students to talk about these issues. While giving examples they
see, they enjoy the lesson more because they attend the lesson. I try to have
them give examples from their real life. I always say that not everyone has to
understand physics, chemistry and mathematics; but I explain by giving
examples from everyday life that everyone has to respect the environment
they live in and leave the environment as clean as possible to the next
generations. (selin)

1 give examples from Turkey and the world. I begin the class by giving
examples of world wars as I am doing the warm-up about the subject of
energy. I want them to think about geography and underground wealth.

(sahin)

78



e Giving Roles

In this category, there is only one science teachers. Teacher in this category stated
that handling sustainable development topics by giving role an awareness
environment is being created by approaching the issue from a different point of view.
Tilbury (2011), stated this process as “Role-plays and simulations™ as a pedagogical
strategy in learning processes aligned with ESD. As the result for this category

"Giving roles" is considered, the quote from the teacher is as follows:

1 give roles to the students regarding the issues such as energy conservation
and we deal with it from different perspectives, which I think also raises
awareness effectively. (seda)

4.2.5.3 Projects

The third theme defined as a result of content analysis of the interviews is "projects”

and the category defined under this theme is “Participating projects and campaigns”.

e Participating Projects and Campaigns

In this category, there are four science teachers. In this category, teachers have
indicated that including projects and campaigns attract students’ attention. When
students actively take part in the work, the subject becomes more understandable. As
the result for this category "Participating projects and campaigns" is considered,

some quotes from the interviews are as follows:

We participated in the Water Explorers project. Within the scope of the
project, we investigated how much water is used to make a hamburger. Such
projects are more useful for attracting students’ attention. (gonca)
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For recycling purposes, we ask students to bring their previous school books
and notebooks to school at the end of the year. We receive and send them for
recycling. Besides, we organize campaigns for planting seedlings, collecting
waste batteries and blue caps under a community service activity. The event

becomes more effective when students get involved. (selin)

We had a battery collection campaign and it was more effective for children
when we give an award for it. (ufuk)

4.2.5.4 Investigate and Make Inferences

As a result of the content analysis of the interviews, the core of the Theme 4 is
defined as “investigate and make inferences” and one category were defined under

this theme is “Propose a solution”.

e Propose a Solution

In this category, there are four science teachers. Teachers in this category have
emphasized that researching on a problem about sustainable development topics and
presenting a solution proposal is more effective way to giving an awareness. In this
way, they are thinking about the subject and making inferences. With Tilbury’s
(2011) list of learning strategies, the method used by teachers of this study may be
defined as case studies. As the result for this category "propose a solution" is

considered, some quotes from the interviews are as follows:

1 give a problem about the environment to students; I want them to do
research about it and offer solutions. I refer to the problems of daily life in
Turkey and the world. (se¢il)

Especially dealing with the environmental problems and interesting issues
from real life, I ask the students what they can do about such problems. |
think that thinking and making inferences have a positive-effects on the
students. Thinking about the solutions for such problems and the measures to
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be taken will enable the students to act more responsibly for the environment.
(serkan)

As the results of this study revealed, science teachers’ suggestions and practices for

effective ESD is as follows:

Table 4.10 Science teachers’ suggestions and practices on ESD

Suggestions Practices
Trips and observations Using technology
Projects Organizing trips
Backyard as a study area Teacher as a modal
Interdisciplinary Stories from real life
An elective / environmental course Giving roles
Collage education Participating projects and campaigns
In-service education Propose a solution

Raising public awareness

The results of this thesis revealed that the suggestions made by the science teachers
for strengthening ESD coincide with those of their practice. For example, they have
suggested that trips and observations will be effective while learning issues that they
think are related to Sustainable Development (e.g. recycling). Besides, while
discussing the issues related to sustainable development in their lessons, eight out of
twenty-seven teachers stated that they organized trips if the conditions of the school
and time were appropriate. Another topic that teachers said they were implementing
in the scope of ESD was the projects. They stated that they participated in some
recycling projects such as waste batteries and waste oil collection, and since the
students actively participated in these projects, they observed that the projects were
effective in raising awareness for the students. Although, they stated that they
participated in the projects with their students, they have suggested that the projects
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shall be used frequently and that they should cooperate with the municipalities and

thus the education for sustainable development should be taken out of the school.

4.3 Summary

4.3.1 Turkish Science Teachers’ Views on SD

Science teachers of this study described SD as national economy and efficient use of
economy, human and environment and a cyclic nature of nature and continuity pillar.
They conceive SD mostly as comprising national economy pillar. In the economy
and environment pillars, there are teachers who will be defined as young, middle-
aged and elderly in terms of age range. However, teachers in the cyclic nature of

nature and continuity will be defined as middle aged teachers in this study.

Science teachers'
views on SD

Cyclic nature of
nature and
continuity

National economy
and efficient use of
resources

Human and
environment

= National economy [l g Human behaviours Continuity

Efficient use of Ll el

natural resources

environmental
consciousness

Use of renewable
resources

o Recycle

Figure 4.13. Science teachers' views on SD
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4.3.2 Turkish Science Teachers’ Views on ESD

Science teachers of this study defined ESD as environmental, economic and policy
pillar. These science teachers conceived ESD mostly as comprising environmental
pillar. In the economy and environment pillars, there are teachers who will be
defined as young, middle-aged and elderly in terms of age range. Teachers in the

policy pillar will be defined as middle aged teachers in this study.

Science
teachers' views
on ESD

ESD for ESD for

: . ESD for politics
environment economics

Environmental Contribution to Government
family economy policy

education at
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Environmental
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Efficient use of
Recycle natural
resources

Continuation of
life

Use of
renewable
energy sources

Figure 4.14. Science teachers' views on ESD
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4.3.3 Turkish Science Teachers' Views on Necessity of ESD

Science teachers of this study defined the necessity ESD as environmental, national
economy and development and education for everyone. These science teachers
conceived necessity of ESD mostly as comprising environmental pillar. In the
environment pillars, there are teachers who will be defined as young, middle-aged in
terms of age range. Teachers in national and economy pillar will be defined as
middle aged and elderly teachers. Teachers from all age group mentioned education

for everyone pillar.

Science teachers'
views on necessity of
ESD

ESD for national
ESD for environment economy and
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Education for
everyone

The neec! for ESD for national
developing economy and
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The need for energy
awareness

The need for recycle
awareness

Figure 4.15. Science teachers' views on necessity of ESD
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4.3.4 Turkish Science Teachers' Views on ESD in Turkish Middle School

Science Curriculum

In this section of study, 14 Middle School Science Teachers were stated that all the
aims of the curriculum are related with ESD and/or SD and 13 Middle School
Science Teachers were stated not all, but some aims of the curriculum are related
with ESD and/or SD. Teachers from all age group agree on the idea that the

objectives of the science program are related to sustainable development.

According to this study, the science education's aims which science teachers think

were most related to sustainable development are 2, 4 and 9th aims.

The 2nd aim: In the process of discovering nature and understanding the relationship
between human and environment, produce solutions to the problems encountered by

adopting scientific process skills and scientific research approach.

The 4th aim: To realize the interaction between individual, environment and society
and to develop awareness of sustainable development related to society, economy

and natural resources.

The 9th aim: To appreciate the contribution of science to the development of
technology, the solution of social problems and the understanding of relationships in

the natural environment.

The aim which was considered to be least related to sustainable development was the

5th aim. ("To develop career awareness about science”)

4.3.5 Turkish Science Teachers’ Suggestions to Improve Effectiveness of ESD

Science teachers of this study described the suggestions to improve effectiveness of

ESD under the four themes: ESD as an applied course, The position of ESD in
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curriculum, Teacher education, ESD policy. They conceive their suggestions about
improving the effectiveness of ESD mostly under the theme ESD as an applied
course. After this theme which teachers from all age groups take part, the most
teachers are listed under the theme of the position of ESD in curriculum. When we
examine the teachers in this part, we can see that there were teachers from all age

groups, but mostly young and middle-aged teachers were there.

Science
teachers’suggestions
to improve
effectiveness of ESD

ESD as an applied The position of ESD in

. Teacher education ESD policy
course curriculum

Raising public

Interdisciplinary College education
awareness

== 17ips and observations

An
Projects aadclective/environmental
course

In-service education

Backyard as a study
areas

Figure 4.16. Science teachers' suggestions to improve effectiveness of ESD

4.3.6 Turkish Science Teachers’ Practice of ESD

Science teachers of this study grouped the practice of ESD as, mental image,
stimulating with real life examples, projects, investigate and make inferences. These
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science teachers mostly adressed the mental image as practice of ESD. In this pillar,
there are teachers who will be defined mostly as young in terms of age range. In
"stimulating with real life examples" theme, it can be said that there are mostly
middle age and older teachers. In practice of ESD teachers who mentioned "projects"”
have a wide age range. Teachers who mentioned "investigate and make inferences"

were a young age group teacher.
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Figure 4.17. Science teachers' practice of ESD
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CHAPTER 5

DISCUSSION AND CONCLUSION

5.1 Summary of the Study

Education for Sustainable Development is an undeniable need of the 21st century. As
is emphasized in Agenda 21, teachers are the most important agents to spread the
concept. Science curriculum however, as it contains basics of environmental issues,
is one of the ways to transfer ESD to the future generations. In this case, how the
concept of Education for Sustainable Development in Science Curriculum is
understood and handled by science teachers and their views about SD becomes

important.

As far as the research related to this subject considered, it has been reported that,
teachers’ views on SD and ESD have been developed since 1990s. In 1990s for
example, Cross (1998) investigated teachers' views on the concept of SD. The
definition of teachers about SD, the effect of SD on our lifestyle and the effect of SD
on teachers have begun to be investigated. Cross (1998) concluded that teachers are
willing to address this issue in their lessons and contribute to the community.
However, it is stated they have a superficial knowledge about the concept of
sustainable development and, they have no idea how to handle the concept. On the
other hand, in a study in, 2018, conducted to understand teachers' views of ESD and
teaching practices, teachers generally defined ESD as acquiring knowledge about the
environment in order to use resources in a sustainable way, taking into consideration
future generations. Teachers in the research stated that ESD should be included in the
primary school curriculum as well as the secondary school curriculum. When the

teachers' suggestions were taken into consideration, it was stated that ESD should be
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applied as an independent subject in order to discuss SD more deeply and also it

should be considered interdisciplinary (Anyolo, et al., 2018).

The present study was conducted to learn the views of science teachers about
sustainable development and education for sustainable development, how they apply
these concepts in their own lessons and science teachers' views for a more effective
ESD in science lessons. Today, every society aims to educate new generations with
the attitudes, behaviors, knowledge and skills necessary for the protection of nature
and the world for a sustainable life. This is also possible with education for
sustainable development. Education for sustainable development is not only a matter
to be learned or taught, it is necessary and important to turn it into action. In this
case, for the students to adopt these concepts, an action plan needs to be formulated
within a certain framework. There are sustainable development objectives in the
Turkish Middle School Science Education Curriculum. However, teachers' views
about this subject and their background are important. The aim of this research is to
determine how the sustainable development objectives in the curriculum are
perceived and handled by science teachers. The data collection process of the study
was carried out through semi-structured interviews with twenty-seven middle school
science teachers by using the questionnaire, comprised of seven open-ended
questions, titled "Survey of Science Teachers' Views on Sustainable Development
and Education for Sustainable Development". The questions were designed to reveal
the teachers' views, ideas and how they deal with the concept of sustainable
development in the science curriculum. The sample of this study consisted of twenty-
seven science teachers in 4 randomly selected middle schools in Mamak district of

Ankara.

The results of the thesis showed that, although they self-evaluated their knowledge
about SD and ESD as “medium”, Turkish science teachers’ answers were evaluated
as upper than their definition. The discussion part below, therefore, presents this
feature of the science teachers, as well as their views on SD, ESD and aims of the

science curriculum.
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5.2 Discussion

In this part of the thesis, teachers' views about SD, ESD and need for ESD, and their

suggestions and practices about ESD are discussed.

5.2.1 Self-evaluation of on Sustainable Development

Self-evaluation can help realize the areas that are needed to pursue in terms of
professional development, rather than just following the local professional
development train. Although sustainable development concept has been launched as
one of the main topics in the Turkish middle school science curriculum, there is no
such revision made for the teacher education programs. Therefore, it is assumed that
science teachers in Turkey have been supporting themselves for sustainable
development by several means other than regular teacher education programs.
However, how they feel about their level on the concept is an important question to
be answered. Because, self-assessment is notably very important in enhancing
students’ learning. Therefore, referring to Klenowski’s (1995) definition of self-
assessment; “the evaluation or judgment of ‘the worth’ of one’s performance and the
identification of one’s strengths and weaknesses with a view to improving one’s
learning outcomes”, science teachers were asked in this thesis to evaluate themselves
on the concept of sustainable development. As was expressed in the 4th Chapter of
this thesis, most of the science teachers of this study expressed their knowledge on
SD as “medium” and none of the them expressed their knowledge on SD as “very
good”. The possible reason for science teachers describing their knowledge on SD
as “medium” may be explained through the conclusions made by Evans et all. (2012)
and Burmeister & Eilks (2013). According to the authors inadequacy of the courses
at the university is a possible cause for teachers feeling their knowledge as
insufficient. In their study Summer and Childs (2007) did not find it surprising that

teachers' self-assessment scores for sustainable development were low. They
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suggested that ESD could be regarded as the only tool for student teachers to help

produce a broader view on the issue.

5.2.2 Views on SD and ESD

As the results of this thesis imply, the major feature of Turkish science teachers’
views on SD is that, they define the concept through family and the national
economy and environmental pillars. What makes this result different then the results
conducted so far is that, teachers’ definition on SD was mainly focused on
environment in the late 1990s and early 2000s, whereas the content developed as
containing economy at studies in the last few years. For example, Cross (1998) stated
that teachers had only superficial knowledge about SD. Similarly, Gayford (2002)
stated that this issue has not yet entered the expertise of teachers. Summers & Childs'
study with student teachers in 2007 states that teachers mentioned more about the
environmental pillar of SD. In 2012, it was stated that teachers only look at ESD
from a one-dimension and that it was again the environmental pillar (Evans et all.,
2012). In the study by Borg et al. (2013), among the perceptions of teachers, the most
uncertain aspect of sustainable development is the economy. Unlike the related
literature, the SD definition of the science teachers of this study was mainly through

family and national economy.

When views of teachers belong to other disciplines has been examined it has been
found that, teachers’ views from different disciplines may vary. For example, in a
study conducted in Sweden in 2014, while science teachers addressed the
environmental dimension of SD, social science teachers addressed the social
dimension of the concept. However, economic dimension was not addressed at all
(Borg et all., 2014). The teachers of the current study, on the other hand, did not
mention the social dimension while described their views through environment and
economy and the majority of them interpreted SD as efficient use of natural

resources, the use of renewable energy resources and recycling. Turkish literature
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related to teachers’ views on SD however, states that, science teachers in Turkey do
not encounter with the concept (SD) during their undergraduate education within the
must environmental science course, other than they most probably do not encounter
with the concept. Therefore, the majority of student science teachers define SD in

terms of the environment. (Kilinc & Aydin, 2013).

Science teachers of this study explained their views on ESD through three themes as
related to the three pillars of SD: environment, economy and politics. When they
were asked about their views on ESD, more than half of them answered the question
through environmental pillar. This result may be attributed to the conclusion that,
their views have been shaped by environmental education. That is to say, although
they described SD through economy and environment, their views on ESD have been
limited to the content of environmental education. While defining ESD, the majority
of teachers pointed to environmental awareness, recycling and the using of
renewable energy sources. Minority of them however, emphasized that ESD should
be given beginning from early-ages, supporting the conclusion made by Gothenburg
Environment Center (2010) that, children's early learning affects the early formation
of attitudes and interest. One of the teachers participating in the present study, stated
that the students take ESD course beginning from kindergarten so as to be aware of
sustainable use of natural resources stating that, even learning to plant a tree will
contribute to attitudes and behaviors towards the environment. Moreover, it was also

emphasized that young teachers should acquire this awareness at an early age.

Another finding that draws attention in the present study was that, teachers stated
that ESD should first become as governmental policy; moreover, not only teachers

but also other professional groups should be informed about this issue.

Therefore, the results obtained from this thesis related to science teachers’ views on
SD and ESD are different in positive way in terms of both time and content. That is
to say, when compared to the related literature in the early 2000s, views of science
teachers on SD have been developed to include economic pillar of the concept,

whereas their views on ESD is still narrow as including environmental pillar only.
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5.2.3 Views on the Need for ESD

In the current study, when teachers were asked whether ESD is necessary, all of them
except two, stated that ESD is necessary. The ones who disagreed stated that,
awareness raising could be possible without an ESD course. On the other hand,
teachers who think ESD is necessary have described the content in terms of
environment in most of the cases. They explained the reason for the need for an ESD
course has been explained through the future needs; as for example the need for

energy in the future.

In addition, a group of teachers who participated in the study described the need for
ESD in terms of the need for both teacher and student education, emphasizing that
ESD should be given to individuals of all ages. This opinion of the teachers of this
study has also been reported by Spiropoulou, Antonakaki, Kontaxaki & Bouras
(2007). The authors emphasized that educators need to know the goals and principles
set by UNESCO for ESD to make sustainable development a reality. With the
intention of achieve this goal, it was recommended to reorganize nationally and
internationally university education for teachers which has an active role in education
for sustainable development. Similarly, according to Spiropoulou et all., (2007) there
is a strong need to strengthen knowledge, research and cooperation at all levels of

education related to SD and ESD.

Therefore, Turkish science teachers’ views related to ESD are similar what is found
in the related literature with an additional view that, they strongly emphasize the

need not only for students but people at all ages. Besides, the reason for the need for
ESD is explained by Turkish science teachers through future needs, which is worthy

to be pointed out as far as the definition of SD is concerned.
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5.2.4 Suggestions and Practice Related to ESD

Teaching Practice

Science teachers of this study were asked about their suggestions for effective ESD
and also for their own practice. The results presented in Chapter 4 revealed that,
science teachers suggested trips, observations, outdoor activities, in service education
and an interdisciplinary course for developing effectiveness of ESD. Their practice
however, included giving roles, organizing trips, telling real stories on SD, project -

based learning and being a model.

In this section it is attempted to compare teachers’ suggestions for effective ESD
with their practice. Therefore, referring to the Table 4.10 in Chapter 4, it may be
inferred that participating in SD related projects and organizing trips are among the

suggestions and practices of the teachers.

As the results revealed, Turkish science teachers’ suggestions and practice related to
teaching ESD are in line with what is reported in the related literature. Tilbury (2011)
for example states in line with the above-mentioned views of the science teachers of
this study that, ESD should be handled not only in educational programs but also by

related institutions and organizations that will facilitate these learning processes.

One of the ESD practice of teachers in this study was using videos/real stories as
visualisation. Tilbury (2011) stated this process as “Stimulus activities” as
pedagogical strategies of ESD on higher education. The videos provide a broad
perspective for a critical analysis Tilbury (2011). It was stated by teachers in the
present study that videos on SD subjects were effective developing students’
awareness. They added that the use of video and visual materials is thought-
provoking and memorable when dealing with issues such as global warming, water

pollution, acid rain etc.
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Moreover, it was mentioned that teachers should be a model in order to raise
awareness of students on this subject. At this point, teachers stated that when they
discussed SD subjects in their classes, they gave examples about what they are doing
in their daily life for sustainable development. Furthermore, many teachers who
participated in the study stated that touching on real examples or stories from daily
life is also effective in providing students an awareness of sustainable development.
One of the teachers who participated in the study stated that she gave certain roles to
the students, for examples about the topic of energy saving and the teacher thought
that addressing this issue from different perspectives provided an effective awareness
for students. This category is described by Tilbury as “Role-plays and simulations”
as a pedagogical strategy in learning processes aligned with ESD. This technique
provides students with an opportunity to understand others' perspectives in more

detail and empathize with others (Tilbury, 2011).

Another practice applied by the teachers participating in the current study in their
own lessons was proposing a solution. For example, one of the teachers in study
stated that she had brainstorming on the subject and that the students thought about
the subject and put forward a solution. In addition, there was a teacher who posed an
environmental problem in daily life and asked students to investigate it and propose a
solution. With Tilbury’s (2011) list of learning strategies, the method used by
teachers of this study may be defined as case studies. Case studies enable students to

finding solutions for local issue (Tilbury, 2011).

Therefore, it may be inferred as a result that, as is also emphasized in many other
studies (Corney, 2006; Borg et al., 2014; Spiropoulou et al., 2007; Anyolo et all.,
2018), teachers of this study have had an ESD practice and experience in their
classes, even though they evaluate themselves as having medium level knowledge

and thought that they did not receive adequate education on ESD.

The possibility for science teachers realizing their suggestions for ESD however,
depends on the opportunities they are offered. For example, using school backyard as
an area for activities depend on the condition supported by the school management

and also for the physical circumstances, which is very useful opportunity to have
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practical learning that invites students to participate in sustainable development and

to respond to real-life conditions Tilbury (2011).

Many of the researchers in this area agree with this view related to using the school
backyard for ESD activities (Gayford, 2003; Corney & Reid, 2007; Anyolo et all.,
2018) however, teachers of this study stated that the majority of the school
backyards in Turkey are not suitable for practice because of the inconvenient

physical conditions.

The majority of the science teachers stated that the aims of the science course in the
Turkish Science Curriculum are related to SD and ESD. However, since the science
curriculum was already very intensive, they suggested to tackle SD and ESD through
a different course or an elective course to increase the effect. Similarly, in a research
conducted by Gayford (2002), teachers stated that the science curriculum was intense
in order to address SD related issues. In another similar study, teachers stated that
ESD should be handled as an independent subject or course in order to examine SD

in more detail (Anyolo et all., 2018).

As in many other studies (Gayford, 2002; Gustaffsson et all., 2015; Anyolo et all.,
2018), it was suggested by the science teachers of this study that ESD should be
handled as an interdisciplinary subject. The majority of teachers who indicated that
ESD should be interdisciplinary, pointed to Social Sciences course. Teachers who
believe that SD can be handled in all other courses have stated that ESD can be more
effective and that students can gain more awareness on SD. Similarly, in the study
conducted by Gayford (2002), teachers stated that ESD should be the responsibility
of the whole school. In another similar research, teachers suggested that there should
be a common plan for ESD that concerns all other courses in the school (Gustaffsson
et all. 2015). The teachers in the present study stated that ESD is not only related to

the Science course but should be handled in a structured way with all other courses.
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Teacher Training

Beginning from 1990s, teacher training is always one of the major issues discussed
related to effective ESD in the related literature. For example, in a study conducted
with Geography student teachers, it was stated that it would be appropriate to adopt
an approach to include ESD in teacher training courses and to develop teachers'
expertise in this field (Corney & Reid, 2007). In a similar study, it has been
suggested that the courses at the university need to be redesigned in order to achieve
ESD related success (Evans et all., 2012). In the present study however, it was stated
that by the science teachers that, social environment and family education are
important in this regard, but first of all, it should be given importance to teacher
education which can reach students more easily. Tilbury (2011) noted the importance
of initial teacher training and the need for training for the professional development
of existing teachers among the changes required for ESD. Further, in the present

study, the need for in-service training to make ESD more effective was addressed.

The teachers of the current study however did not attend any course about ESD,
except one who attended an individual seminar on the subject. Teachers who
mentioned the necessity of in-service education, stated that ESD-related seminars
should be organized for teachers in all branches. Furthermore, the need for in-service
training is also concern for the researchers in the literature as for the case of

Burmeister and Eilks (2013) who stated emphasized the need.

Policy Requirement

The teachers who participated in the present study emphasized the need to renew the
state policy as well as the renewal of school curricula in order to raising public
awareness. Teachers have made recommendations that, government should support
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ESD through seminars for teachers and the ministries and municipalities should work
in cooperation in order to raise public awareness. The policy argument has also been
stated by Kararaslan (2016). According to the author, there is not an educational
policy for ESD in Turkey. However, the need has been reported in national reports.
Being the focal of ESD in Turkey, UNESCO-Turkey (2011) reported the major
targets for ESD implementation in Turkey as; developing connections of knowledge,
sharing and experience among people, develop the quality of education in terms of

ESD and assist Turkey to develop an ESD policy.

5.3 Conclusion

Although science teachers’ self-evaluation is mainly “medium”, their views on the
science curriculum — as far as their evaluations related to the topics in the curriculum

related to SD — shows that they have a view on the content of the concept.

Science teachers need to be supported by in-service training on SD and ESD.

Science teachers’ definition on SD have been developed to include economy

dimension of the concept, which was only on environment before 2000s.

Science teachers believe that ESD is necessary and even that education should be
provided from an early age. Moreover, the need for both teacher and student

education is addressed.

It has been stated that teacher education plays a major role in ESD and that both

university education and in-service education should be given importance.

Science teachers stated that ESD should be primarily a state policy, and that not only
teachers but all other professional groups should be informed. In addition to
educational programs for ESD, science teachers stated that institutions that would

facilitate this learning process, such as municipalities and related ministries, should
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be interested in this issue. Besides, a state policy should also be implemented in
order to make the public aware of this issue. Municipalities and ministries should

take responsibility for this situation.

Suggestions and practice are similar for some of the teaching techniques such as
participating projects and organizing trips which are similar what is reported in the

literature. But they need school and governmental support to increase the efficiency.

The ESD practices of the teachers in this study were stated to using the technology,
to be role models for students, to give roles to students and to finding solutions by

making brainstorming on SD related subjects.

Science teachers addressed the intensity of the curriculum of the science course and
mentioned that there should be an elective or another course about ESD in order to
be able to handle ESD more effectively. In addition, it is pointed out that ESD can be

more effective if it is considered interdisciplinary, not only in the science course.

In turkey and international literature, ESD studies have been conducted generally
with pre-service teachers. However, further works are needed with in-service
teachers, school administrators, decision-makers and students to increase the

effectiveness of ESD.

5.4 Recommendation for Future Work

In this part of the present study, some recommendations are made for future

researches. Suggestions are as follows:

1. A similar study may be carried out in a district with schools with different
physical, social and environmental conditions or with teachers in private

schools.
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Future studies may involve not only science teachers but also teachers from
other branches of the school. Thus, the idea of interdisciplinary of ESD can
be shed light.

In another study, pre-service teachers can be interviewed to investigate their
suggestions about ESD and the practices they would like to do when they
start their profession.

In order to create sustainable lifestyles and to increase ESD effectiveness in
whole school, a similar study can be conducted in which the opinions of
school administrators are taken.

In order to reach more in-service teachers from different branches, a
quantitative study can be done.

In future studies, students' opinions about implication of SD can be taken.
In future studies, sources of teachers' views on the concept of sustainable
development can be explored.

A study may be conducted to investigate whether teachers' ages, genders and
experiences affect their views on education for sustainable development.
While this study was conducting, 2013 Middle School Science Curriculum
was used. In future studies, a similar study can be conducted with teachers

implementing the 2018 Middle School Science Curriculum.

5.5 Limitations

As in many studies, the current study is subject to limitations. These limitations are

as follows:

1.

This study was limited to four randomly selected state middle schools in
Mamak district of Ankara. Therefore, the results may not represent all middle

schools and private middle schools in Turkey.
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2. This study was conducted by interviewing only twenty-seven science
teachers. Therefore, it could not be generalized to larger samples.

3. The opinions of the teachers were taken in fifteen- and twenty-minutes time
periods. Since more time is needed some interviews, it can be said that time is
a limitation for this study.

4. The curriculum change is another limitation for this study. While this study
was conducting, 2013 Middle school science curriculum was used. However,

there are 2018 Middle school science curriculum available now.
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APPENDICES

A. SURVEY OF SCIENCE TEACHERS’ VIEWS ON SUSTAINABLE
DEVELOPMENT AND EDUCATION FOR SUSTAINABLE
DEVELOPMENT

FEN BiLIMLERI DERSi OGRETMENLERININ SURDURULEBILIR
KALKINMA iCiN EGIiTiM KONUSUNDAKI GORUSLERiI ANKETI

Degerli Fen Bilimleri Ogretmeni,

Ben Rengin Ozsoy, Orta Dogu Teknik Universitesi ilkdgretim Fen Bilgisi
Boliimiinde yiiksek lisans 0grencisiyim. Bu goriismede amacim, siz degerli Fen
Bilimleri 6gretmenlerinin, Fen Bilimleri Dersi Ogretim Programinda siirdiiriilebilir
kalkinma konusundaki kazanimlarla ilgili goriis ve uygulamalariniz hakkinda bilgi
almaktir. Bu arastirmada ortaya ¢ikacak sonuclarin, Tiirkiye'de Stirdiriilebilir
Kalkinma Igin Egitim uygulamalarinin gelistirilmesine katk1 saglayacagini umut
ediyorum.

Gortisme siiresince, kisisel bilgileriniz ve verdiginiz biitiin cevaplar gizli tutulacak,
calisma yayinlandiginda isminiz kesinlikle belirtilmeyecektir. Gorlisme yaklagik
olarak yirmi dakika siirecektir. Verdiginiz cevaplar1 ¢aligmama eksiksiz olarak
ekleyebilmek i¢in gorlismemizi kaydetmem gerekmektedir. Sorulara objektif ve
samimi cevaplar vereceginize inantyorum. Katkilariniz ve anlayisiniz i¢in simdiden
tesekkiir ederim.

Rengin Ozsoy

ozsovrengin@gmail.com

Yasimz:

Cinsiyet: ~ Kadn | | Erkek [ ]

Mezun oldugunuz iiniversite ve mezuniyet yilimz:
Ogretmenlik deneyimi (Y1l):
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Ogretmenlik egitiminiz sirasinda Siirdiiriilebilir Kalkinma ile ilgili
herhangi bir derse/kursa katildimz m?

Siirdiiriilebilir Kalkinma ile ilgili bilginizin derecesini degerlendiriniz.

Cok Iyi Tyi Orta Kotii Cok Katii

Siirdiiriilebilir Kalkinma kavramindan ne anliyorsunuz?
Siirdiiriilebilir Kalkinma icin Egitim kavramindan ne anhyorsunuz?
Sizce Siirdiiriilebilir Kalkinma icin Egitim gerekli midir? Neden?

T.C. Milli Egitim Bakanhg 2013 Fen Bilimleri Dersi Ogretim
Programinin amaclarindan hangileri Siirdiiriilebilir Kalkinma i¢in
Egitim ile ilintilidir? (Ek1.)

Siirdiiriilebilir Kalkinma kavrami Fen Bilimleri Programi kapsaminda

nasil ele alinirsa daha faydah olur?

T.C. Milli Egitim Bakanhig 2013 Fen Bilimleri Dersi Ogretim
Programinda yer alan Siirdiiriilebilir Kalkinma icin Egitim konularim
nasil uyguluyorsunuz? Dersi anlatirken giinliik hayatla baglanti kuruyor
musunuz? Ornek verebilir misiniz?
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Ek.1

Fen Bilimleri Dersi Ogretim Programinin Amaglari

Fen Bilimleri dersi 6gretim programi 1739 sayili Milli Egitim Temel Kanunu’nun 2. maddesinde
ifade edilen Tirk Milli Egitiminin genel amaclar ile Tirk Milli Egitimin Temel ilkeleri esas alinarak
hazirlanmistir.

Tiim bireylerin fen okuryazari olarak yetismesini amaclayan Fen Bilimleri Dersi Ogretim Prog-
rami'nin temel amaclari sunlardir:

1. Biyoloji, Fizik, Kimya, Yer, Gok ve Cevre Bilimleri, Saglik ve Dogal Afetler hakkinda temel
bilgiler kazandirmak,

2. Doganin kesfedilmesi ve insan-gevre arasindaki iliskinin anlasilmasi siirecinde, bilimsel siire¢
becerilerini ve bilimsel arastirma yaklasimini benimseyip karsilasilan sorunlara ¢éziim lretmek,

3. Bilimin toplumu ve teknolojiyi, toplum ve teknolojinin de bilimi nasil etkiledigine iliskin far-
kindalik gelistirmek,

4. Birey, cevre ve toplum arasindaki karsilikli etkilesimi fark etmek ve toplum, ekonomi, dogal
kaynaklara iligkin stirdiriilebilir kalkinma bilincini gelistirmek,

S. Fen bilimleri ile ilgili kariyer bilinci gelistirmek,

6. Giinliik yasam sorunlarina iliskin sorumluluk alinmasini ve bu sorunlari ¢6zmede fen bilimle-
rine iligkin bilgi, bilimsel siire¢ becerileri ve diger yasam becerilerinin kullanilmasini saglamak,

7. Bilim insanlarinin bilimsel bilgiyi nasil olusturdugunu, olusturulan bu bilginin gectigi sirecleri
ve yeni arastirmalarda nasil kullanildigini anlamaya yardimci olmak,

8. Bilimin, tim kdltirlerden bilim insanlarinin ortak ¢abasi sonucu dretildigini anlamaya katki
saglamak ve bilimsel calismalari takdir etme duygusunu gelistirmek,

9. Bilimin, teknolojinin gelismesi, toplumsal sorunlarin ¢ézimi ve dogal ¢evredeki iliskilerin
anlasilmasina olan katkisini takdir etmeyi saglamak,

10. Dogada meydana gelen olaylara iliskin merak, tutum ve ilgi gelistirmek,

11. Bilimsel calismalarda giivenligin nemini fark ettirmek ve uygulamaya katki saglamak,

12. Sosyo-bilimsel konulari kullanarak bilimsel diisiinme aliskanliklarini gelistirmektir.
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C. TURKISH SUMMARY/ TURKCE OZET

FEN BIiLIMLERI OGRETMENLERININ SURDURULEBILIR KALKINMA
ICIN EGITIM iLE iLGILi GORUSLERINE iLiSKiN BiR iNCELEME

Giris

Siirdiiriilebilir Kalkinma kavrami, 1987 yilinda Brundtland Raporu (Ortak
Gelecegimiz) tarafindan ortaya atilmis, 6zellikle egitimciler ve karar vericiler
arasinda baslica ilgi ¢ceken alanlardan biri haline gelmistir. Brundtland Raporu’nda
(1987), siirdiirtilebilir bir gelecege giden yol boyunca “diinya 6gretmenlerinin... ¢ok
onemli bir rol oynadig1” ve 6gretmenlerin “kapsamli toplumsal degisimlerin”
saglanmasinda yardime1 olacaklart bildirildi. (s. xiv). Bu ylizden Siirdiiriilebilir
Kalkinma i¢in Egitim birgok iilkenin egitim sistemine entegre edilmistir.
Stirdiirtilebilir kalkinmanin ilk ve temel tanimlariin da belirttigi gibi, diinyanin
kaynaklar gelecekteki talebi tehdit etmeden ihtiyaclar karsilamalidir. Bununla
birlikte, Raven ve Berg (2006) tarafindan belirtildigi gibi, diinyanin kaynaklari
siirs1z goriinebilir, ancak bir giin insanlarin ihtiyag¢larini karsilayamayacaktir.
Bireyler, diinyadaki felaketlerle karsilagsmadan 6nce kaynaklarin siirdiiriilebilir
kullaniminin farkinda olmak icin erken yaslardan itibaren egitilmelidir. Bu nedenle
stirdiirtilebilir kalkinma terimi, insanlar ve ¢evre arasindaki rekabeti dengeleyen bir

egitim politikasinin olas1 bir baslangi¢ noktasidir (Cross, 1998).

Yeni Oncelikler gelistirmek ve siirdiiriilebilir bir yasam tarzi1 benimsemek giiniimiizde
en 6nemli ihtiyaclardan biridir. Siirdiiriilebilir kalkinma ise ekonomik, sosyal ve
cevresel olarak ii¢ bilesene sahiptir. Oyleyse Siirdiiriilebilir Kalkinma kavraminin
anlasilmasi, bu ii¢ ana bilesen ile bu bilesenler arasindaki karmasik iliskilerin birlikte
ele alinmasini gerektirir. Goriiniise gore, bu iligkiler ancak bireylerin biitiinsel bir
bakis agis1 ve elestirel degerlendirme kazanmasi ile anlasilabilir. Siirdiiriilebilir
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kalkinmay1 ancak teknolojik ¢ozlimler tireterek, politik diizenlemeler yaparak veya
finansal araglar kullanarak elde edemeyiz. UNESCOQ'ya gore, ancak diislince ve
davraniglarimiz1 degistirirsek, siirdiiriilebilir kalkinmay1 basarabiliriz. Siirdiirtilebilir
Kalkinma i¢in Egitim, sonug olarak elestirel diisiinme, gelecekteki senaryolari hayal
etme ve is birligine dayali bir sekilde karar verme gibi yetkinlikleri tesvik etmektedir

(UNESCO, 2014).

Siirdiiriilebilir kalkinma kavram tartisildiginda, egitimin siirdiiriilebilir kalkinmanin
anahtar oldugu ortaya ¢ikmaktadir. Ornegin, UNESCO'ya gore Siirdiiriilebilir
Kalkinma i¢in Egitim, icerige isaret eden, pedagoji ve 6§renme ortami ile sonuglanan
biitiinsel ve doniisiimsel bir 6grenmedir. Toplumu doniistiirerek hedefine ulasir.
Siirdiiriilebilir sosyal degisim bigimini mesrulastirmanin temeli, okullarda verilen
egitim ile miimkiin olabilmektedir. Bu nedenle, 6gretmenler Stirdiiriilebilir Kalkinma
i¢in Egitim arastirmalarinin ana odak noktasidir. Ogretmenler, dgrencilerin
stirdiiriilebilir kalkinma kavramini netlestirmek i¢in, onlarin bilgi ve becerilerini
gelistirmelerine ve siirdiiriilebilirlikle ilgili toplumun kars1 karsiya kaldig1 zorluklar
anlamalarina yardime1 olma sorumluluguna sahiptir (Hungerford, 2010).
Siirdiiriilebilir Kalkinma i¢in Egitim’in amaci, 6grencileri gelecekte siirdiiriilebilir
kararlar almalar1 i¢in egitmektir (Walls, 2011). Bu, 6gretmenlerin 6grencilere dogru
bilgileri dogru aktarmasiyla saglanacaktir. Tiim egitim seviyelerinde fen egitimi,
geng kusaklarin sorumlu vatandas olmalarini saglamayi ve diinyamizda
stirdiiriilebilir kalkinmay1 tesvik etmeyi amaglamaktadir (Eilks, Nielsen ve Hofstein,
2014). Bu noktada 6gretmenlerin SKE hakkindaki gortisleri 6grencilere gelecegi
ogretmek ve onlar1 gelecege hazirlamak icin biiyiik 6nem tasimaktadir (Anyolo,
Kirkkdinen ve Keinonen, 2018). Bununla birlikte, fen egitimi ayn1 zamanda
ogrencilerin katilimer 6grenmeye iligkin bilgi ve becerilerini gelistirmede biiyiik bir
potansiyele sahiptir (Eilks ve digerleri, 2014). Fen dersinin konular1 g6z 6niine
alindiginda, siirdiiriilebilir kalkinmaya yonelik bircok nokta vardir. Bu nedenle, fen
bilgisi 0gretmenlerinin bu konudaki goriisleri, stirdiiriilebilir kalkinma i¢in egitim
gelistirmek ve uygulamak ve 6grencilere ESD ile ilgili hedefler saglamak i¢in

Onemlidir.
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Ogretmenlerin Siirdiiriilebilir Kalkinma ve Siirdiiriilebilir Kalkinma i¢in Egitim
hakkinda bildikleri ve diisiindiikleri, 1990'1 yillardan beri aragtirmacilar arasinda
onemli bir endise kaynagidir. Ornegin, 1998 yilinda Cross’un rapor ettigi iizere,
Iskogya’li ve ABD’li 6gretmenler insanlarin gezegenle etkilesimi konusunda kaygili
ve kamuoyu diizenlemesine katkida bulunmaya istekliydiler. Bununla birlikte,
genellikle konuyu ylizeysel olarak ele aldilar ve siirdiirtilebilir kalkinma ile ilgili
teorik problemler hakkinda fazla bir sey bilmiyorlardi. Dahasi, ne katkida
bulunacaklar1 konusunda net bir goriisleri yoktur. Ancak Chatzifotiounun (2006)
bildirdigi iizere, Siirdiiriilebilir Kalkinma kavraminin Ingiltere Ulusal Miifredati’na
1995°ten bu yana dahil olmasina ragmen, 6gretmenler hem ¢evre konularini hem de
stirdiiriilebilirlik kavramini tartismak icin yeterli degillerdi. Yine 2018 yilinda,
Namibya'da, 6gretmenlerin SKE hakkindaki goriislerini ve 6gretim uygulamalarini
anlamak i¢in yapilan bir ¢alismada 6gretmenler, SKE'yi gelecek nesilleri dikkate
alarak kaynaklar silirdiiriilebilir bir sekilde kullanmak i¢in ¢evre hakkinda bilgi

edinme olarak tanimlamislardir (Anyolo, Kirkkdinen ve Keinonen, 2018).

Tiirkiye’de ise 2010 yilinda, fen alan1 6gretmen adaylarinin ¢evresel okuryazarlik
diizeyleri Teksoz ve digerleri tarafindan yetersiz bulunmustur. Benzer sekilde,
Cobanoglu ve Tiirer, 2015 yilinda, fen bilgisi 6gretmen adaylarinin siirdiiriilebilir
kalkinma konusundaki bilgilerinin yetersiz oldugunu ve bunun sebebinin,
Tiirkiye'deki 6gretmen egitimi programlarinda SK ve / veya SKE bulunmadiginm
bildirmistir. Aydin ve Kiling'in 2013'te bildirdigi gibi, giiglii bir gegmisleri
olmamakla birlikte, fen alan1 6gretmen adaylar1 SK'yi ¢evre, teknoloji, toplum,
politika, enerji ve egitim agisindan tanimlamislardir. Ancak 6gretmenlik egitiminde
SK kavramlarinin ve SKE programlarinin ¢esitliligi konusunda farkindalik
yaratmaya yonelik mevcut fikirlerin daha yeterli hale getirilmesi gerekmektedir

(Aydin ve Kiling, 2013).

Ogretmenler, 6grencilere siirdiiriilebilir kalkinma sorunlarin1 anlamalarina ve
gelistirmelerine yardimci olacak gerekli bilgi ve becerileri saglamalidir (Hungerford,
2010). Fen bilimleri dersi kapsaminda etkili bir SKE olusturmak istiyorsak, oncelikle
fen bilimleri 6gretmenlerinin SK ve SKE hakkindaki goriislerini belirlemek gerekir.

Fen bilimleri 6gretmenlerinin goriisleri 151¢1inda meydana gelen geligsmeler, fen
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bilimleri miifredatinda SKE hakkinda daha saglam fikirler sunabilir. Yukarida
belirtilenler dogrultusunda, bu ¢alismanin amaci, Fen bilimleri 6gretmenlerinin SK

ve SKE'nin anlam1 hakkindaki goriislerini arastirmaktir.
Buna gore, bu ¢alismanin aragtirma sorulari su sekilde belirlenmistir:

1: Fen Bilimleri 6gretmenlerinin Siirdiirtilebilir Kalkinma hakkindaki goriisleri

nelerdir?

2: Fen Bilimleri 6gretmenlerinin Siirdiiriilebilir Kalkinma i¢in Egitim hakkindaki

goriisleri nelerdir?

i: Fen Bilimleri Ogretmenlerinin Siirdiiriilebilir Kalkinma igin Egitimin daha

faydali bir sekilde uygulanmasina yonelik onerileri nelerdir?

ii: Fen Bilgisi Ogretmenleri 2013 Fen Ders Programinda bulunan

Stirdiiriilebilir Kalkinma Egitim ile ilgili kavramlar1 nasil uygulamaktadirlar?

Bu ¢alisma yiiriitiiliirken, 2013 Ortaokul Fen Bilimleri Miifredat1 kullanilmaktaydi.
Su an ise 2018 Ortaokul Fen Bilimleri Miifredat1 kullanilmaktadir. Fen Bilimleri
dersinin siirdiiriilebilir kalkinmaya iliskin hedefleri ve ortaokul fen bilimleri
miifredatinin amaglari incelendiginde, iki program arasinda keskin bir fark yoktur.
Bu nedenle, 6gretmenlerle yapilan goriismelerde 2013 Ortaokul Fen Bilimleri

Miifredat: dikkate alinmistir.

Bu calismanin fen bilimleri 6gretmenleriyle ger¢eklestirilmesinin nedeni, fen
bilimleri 6gretmenlerinin SK ile ilgili konular1 6grencilere aktarilmada énemli bir
role sahip olmalaridir. Ogretmenlerin SK kavramini 6grencilere nasil aktardiklari
onemlidir. Bu ¢alismanin 6nemini vurgulayan sey, calismada fen bilimleri
ogretmenlerinin SK ile ilgili kendilerini degerlendirmeleri; 6gretmenlerin SK ve SKE
hakkindaki goriislerinin alinmasi ve 6gretmenlerin SKE ile ilgili uygulamalar1 ve
Onerilerinin ortaya konmasidir. Caligmada 6gretmenlerin uygulamalarina yer
vermekle, Tiirkiye'de SKE ile ilgili mevcut durumun belirlenmesinin

kolaylastirilacag: diistiniilmiistiir. Ayrica, 6gretmenlerin SKE ile ilgili 6nerilerinin
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arastirilmasi, SKE'nin gelisimi hakkinda fikir verebilecegi ve gelecekteki ¢aligmalara

151k tutabilecegi diisintilmiistiir.

Bu c¢alismada elde edilen bilgilerin Tiirkiye'de SKE'nin gelisimine 1g1k tutmasi
beklenmektedir. Siirdiiriilebilir kalkinma i¢in iyi bir egitim, 6grencilerimizin
glinlimiiz ve gelecek nesiller hakkinda diistinen, ¢cevreye ve dogaya duyarl ve

stirdiiriilebilir bir yasam tarzi benimseyen bireyler olmasin1 saglayacaktir.

Yontem

Bu tez arastirmasi, ortaokul fen bilgisi 6gretmenleriyle yar1 yapilandirilmis
goriismeler yoluyla nitel olarak tasarlanmistir. Bu ¢alismanin hedef popiilasyonu,
Tiirkiye'deki orta okullarda ¢aligan fen bilimleri 6gretmenleridir. Tiirkiye'deki biitiin
orta okullarla ¢alisan fen bilimleri 6gretmenlerine ulasmak miimkiin olmadigindan,
erisilebilir popiilasyon Ankara'nin Mamak il¢esindeki orta okullarda ¢alisan fen
bilimleri 6gretmenleri olarak daraltilmistir. Bu nedenle kullanilan 6rnekleme
yontemi, kiime drnekleme yontemidir. Neuman (2006) tarafindan yapilan
tanimlamaya gore yontem dogrultusunda; dnce Ankara’nin Mamak il¢esindeki
ortaokullar kiimeler olarak tanimlandi, ardindan okullar rastgele secildi; ikinci agama
icin, rastgele secilen okullarda c¢alisan fen bilimleri 6gretmenleri bu tezin drneklemi
olarak belirlenmistir. Buna gore, Ankara’daki toplam 608 ortaokul arasindan, 5’1
rastgele secilmistir ve bu okullarda ¢alisan 27 fen bilimleri 6gretmeni ile bu ¢calisma
yiiriitiilmiistiir. Bu 27 dgretmenin 19°u kadin, 8°i erkektir. Ogretmenlerin 16°s1 3 ile
15 y1l arasi, 9 tanesi 16 ile 25 yil arasi, 2 tanesi ise 26 yildan fazla 6gretmenlik

deneyimine sahiptir.

Veri toplama islemi, “Fen Bilimleri Dersi Ogretmenlerinin Siirdiiriilebilir Kalkinma
icin Egitim Konusundaki Goriisleri Anketi” baslikli arag¢ kullanilarak ortaokul fen
Ogretmenleriyle yar1 yapilandirilmis goriismelerle gergeklestirilmistir. Anket bu

calismanin aragtirma sorulart ile ilgili 5 béliimden ve 7 sorudan olusmaktadir (Ek A).
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Bu boliimler sunlardir:

1. Demografik bilgiler

2. Oz degerlendirme

3. Siirdiirtlebilir Kalkinma hakkindaki goriisler

4. Siirdiiriilebilir Kalkinma i¢in Egitim hakkindaki goriisler

5. Fen bilimleri 6gretmenlerinin Siirdiiriilebilir Kalkinma i¢in Egitim ile ilgili

Onerileri ve uygulamalari

Pilot calisma i¢in secilen 6rneklem Ankara'da bir ortaokulda calisan bir fen bilimleri
ogretmeniydi. Ogretmenlerin ESD hakkindaki gériislerini almak igin hazirlanan
sorular, pilot ¢aligmada goriisiilen 6gretmene, goriisme yoluyla sorulmustur. Anketin
son hali pilot ¢calismasina gore dizayn edilmis ve mevcut ¢aligmaya katilan

Ogretmenlerle yapilan goriismelerde kullanilmistir.

Ortaokul fen bilimleri 6gretmenleriyle yar1 yapilandirilmis goriismeler incelenerek
veri analizi yapilmistir. Verilerin analizi i¢in izlenecek asamalar Miles, M.B.,

Huberman, A.M. ve Saldana, J. (2014) tarafindan 6nerildigi sekilde belirlenmistir.

1. Inceleme, okuma, dinleme yoluyla verileri tanima.

2. Teyp ile kaydedilmis materyallerin transkripsiyonu

3. Kolay erisim ve tanimlama i¢in verilerin diizenlenmesi ve endekslenmesi
4. Kodlama (indeksleme)

5. Temalarin belirlenmesi

6. Kategorilerin gelistirilmesi
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7. Kategoriler arasindaki iligkilerin arastirilmasi
8. Tema ve kategorilerin iyilestirilmesi

9. ilgili literatiir ve dnceden var olan bilgiler yoluyla bir agiklamanin gelistirilmesi

(verilerden alintilar; goriigmelerden alintilar gibi).

Bulgular ve Tartisma

Calismanin bu boliimiinde, Fen bilimleri 6gretmenlerinin Siirdiiriilebilir Kalkinma ve
Siirdiirtilebilir Kalkinma i¢in Egitim konusundaki goriislerine yonelik bulgular

verilmigtir.

Calismaya katilan 6gretmenlerin ¢cogu, Stirdiiriilebilir Kalkinma hakkindaki
bilgilerini “orta” olarak degerlendirmis, hi¢bir 6gretmen Siirdiiriilebilir Kalkinma
hakkinda 6z degerlendirmesini “cok iyi” olarak belirtmemistir. Fakat fen bilimleri
Ogretmenlerinin cevaplari incelendiginde, sonuglar 6gretmenlerin SD kavraminin
icerigi hakkinda bir goriise sahip oldugunu gostermistir. Fen bilimleri
ogretmenlerinin SK hakkindaki bilgilerini “orta” olarak nitelendirmelerinin olasi
nedeni, (Evans ve digerleri, 2013; Burmeister & Eilks, 2013) {iniversitedeki derslerin
yetersizligidir. Summer ve Childs (2007) 6grenci 6gretmenlerle yaptiklar
caligmalarinda, 6gretmenlerin siirdiirtilebilir kalkinma i¢in 6z degerlendirme
puanlarinin diisiik oldugunu sasirtict bulmamustir. Siirdiiriilebilir Kalkinma igin
Egitim’in, 6grenci 6Zretmenlerinin konuyla ilgili daha genis bir goriis liretmesine

yardime1 olacak tek arag olarak kabul edilebilecegini belirtmiglerdir.

Ote yandan, arastirmadaki fen bilimleri gretmenleri SKE hakkindaki gériislerini,
SK'nin ii¢ ayagina iligkin olarak {i¢ tema iizerinden agiklamiglardir: ¢cevre, ekonomi
ve politika. SKE hakkindaki goriisleri soruldugunda, 6gretmenlerin yarisindan fazlasi

SKE’i ¢evre boyutu ile
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ele aldi. SKE’yi tanimlarken, 6gretmenlerin cogunlugu ¢evre bilinci, geri donilisiim
ve yenilenebilir enerji kaynaklarinin kullanimina dikkat ¢ekti. Ogretmenlerden
birkag1 ise, SKE’nin erken yaslardan itibaren verilmesi gerektigini vurguladi.
Arastirmaya katilan 6gretmenlerden biri, 6grencilerin bir aga¢ dikmeyi 6grenmesinin
bile ¢evreye yonelik tutum ve davranislara katkida bulunacagini belirterek, dogal
kaynaklarin siirdiiriilebilir kullaniminin farkinda olmalari i¢in anaokulundan
baslayarak SKE almalar1 gerektigini belirtti. Bu ¢alismada dikkat ¢ceken bir diger
bulgu, 6gretmenlerin SKE’nin dnce devlet politikas1 olmasi gerektigini; ayrica,
sadece O6gretmenlerin ve dgrencilerin degil, diger meslek gruplarinin da bu konuda

bilgilendirilmesi gerektiginin dnemini vurguladilar.

Bu nedenle, bu ¢alismadan elde edilen sonuglar fen bilimleri 6gretmenlerinin SK ve
SKE hakkindaki goriislerinin olumlu bir yonde ilerlemekte oldugunu géstermektedir.
Bununla birlikte, bu ¢alisma 2000'li yillarin baslarindaki ilgili literatiirle
karsilagtirildiginda, fen bilimleri 6gretmenlerinin SK hakkindaki goriisleri kavramin
ekonomik dayanagini icerecek sekilde gelistirilirken, SKE hakkindaki goriisleri
cogunlukla yalnizca ¢evresel boyutu dahil edecek sekildedir.

Bu ¢alismada 6gretmenlere SKE'nin gerekli olup olmadigi soruldugunda, ikisi hari¢
hepsi SKE’nin gerekli oldugunu belirtmistir. Gerekli bulmayanlar, bu konuda bir
farkindalik yaratmanin bunun i¢in 6zel bir egitim olmadan da miimkiin olabilecegini
belirmislerdir. Ote yandan, SKE'nin gerekli oldugunu diisiinen 6gretmenler, cogu
durumda igerigi ¢evre agisindan tanimlamislar ve SKE’ye duyulan ihtiyaci, gelecekte
enerjiye duyulacak olan ihtiyag, gibi tanimlarla vurgulamiglardir. Ayrica, aragtirmaya
katilan 6gretmen grubu, SKE ihtiyacini hem 6gretmen hem de 6grenci egitimine
duyulan ihtiyag acgisindan tanimlayarak, SKE'nin her yastan bireylere verilmesi
gerektigini vurgulamiglardir. Uluslararasi literatiire baktigimizda, Siirdiiriilebilir
Kalkinma i¢in Egitim’de aktif bir rol oynayan 6gretmenler i¢in ulusal ve uluslararasi
iniversite egitiminin yeniden diizenlenmesi 6nerilmekteydi (Spiropoulou,
Antonakaki, Kontaxaki ve Bouras, 2007). Benzer sekilde, Spiropoulou ve digerlerine
gore (2007), SK ve SKE ile ilgili tiim egitim seviyelerinde bilgi, arastirma ve is
birligini giiclendirmek i¢in gii¢lii bir egitime ihtiya¢ vardir. Bu nedenle, Fen bilimleri

ogretmenlerinin SKE ile ilgili goriisleri, ilgili literatiirde bulunanlara benzerdir; ek
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olarak, sadece 6grenciler i¢in degil, her yastaki insanlar i¢in olan gereksinimi
kuvvetle vurgulanmaktadir. Ayrica, SKE ihtiyacinin nedeni, fen bilimleri
Ogretmenleri tarafindan, SK'nin taniminda oldugu gibi, gelecekteki ihtiya¢lar1 géz

oniinde bulundurma diisiincesi ile belirtilmistir.

Bununla birlikte, bu arastirmaya katilan fen bilimleri 6gretmenlerine etkili bir SKE
icin oOneriler ve ayrica kendi SKE uygulamalari sorulmustur. Fen bilgisi
ogretmenleri, SKE'nin etkinligini artirmak i¢in gezi, gozlem, acik hava etkinlikleri,
Ogretmenler i¢in hizmet i¢i egitimi ve konunun disiplinler arasi olarak ele alinmasi
gerektigini dneri olarak sundular. Ogretmenlerin SKE ile ilgili kendi uygulamalari
ise; roller vermek, geziler diizenlemek, SK ile ilgili ger¢ek hikayeler anlatmak, proje
tabanli 6grenme ve bir dgretmen olarak dgrencilere model olmakti. Ogretmenlerin
etkili bir SKE i¢in 6nerileri ve kendi derslerindeki uygulamalari karsilastirildiginda,
SK ile ilgili projelere katilmanin ve gezileri diizenlemenin 6gretmenlerin dnerileri ve

uygulamalari arasinda oldugu sonucuna varilabilir.

Elde edilen sonuglara gore, bu calismadaki 6gretmenlerin SKE 6gretimi ile ilgili
onerileri ve uygulamalari, ilgili literatiirde bildirilenlerle uyumludur. Ornegin Tilbury
(2011), bu calismanin fen bilimleri 6gretmenlerinin yukarida belirtilen goriislerine
paralel olarak, SKE'nin sadece egitim programlarinda degil, ayni zamanda bu
ogrenme stireclerini kolaylastiracak ilgili kurum ve kuruluslar tarafindan da ele

alinmasi gerektigini belirtir.

Bu ¢alismada 6gretmenlerin SKE uygulamalarindan biri de video ve gergek
hikayeleri gorsellestirme olarak kullanmakti. Bu ¢alismadaki 6gretmenler, SK
konularina iligkin videolarin 6grencilerin farkindaliginin gelismesinde etkili
oldugunu belirtmislerdir. Videolar, konu ile ilgili kritik bir analiz i¢in genis bir
perspektif sunmaktadir Tilbury (2011). Kiiresel 1sinma, su kirliligi, asit yagmuru vb.
gibi konularda video ve gorsel malzemelerin kullaniminin diisiindiiriicii ve akilda

kalic1 oldugunu eklediler.

Ayrica, 0gretmenlerin bu konuda 6grencilerin farkindaliklarint arttirmak i¢in bir rol
model olmasi gerektigi belirtildi. Bu noktada, 6gretmenler siniflarindaki SK

konularin tartigtiklarinda, giinliik yasamlarinda SK i¢in neler yaptiklar1 hakkinda
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ornekler verdiklerini belirttiler. Ayrica, arastirmaya katilan bircok 6gretmen, giinliik
yasamdan gercek orneklere veya hikayelere dokunmanin da 6grencilere
stirdiiriilebilir kalkinma konusunda farkindalik saglamada etkili oldugunu belirtti.
Arastirmaya katilan 6gretmenlerden biri, enerji tasarrufu konusu ile ilgili 6rnekler
icin 6grencilere belli roller verdigini ve bu konuyu farkl agilardan ele almanin
ogrenciler icin etkili bir farkindalik sagladigini belirtti. Bu kategori, Tilbury (2011)
tarafindan SKE ile uyumlu 6grenme siireglerinde “rol oynama ve simiilasyonlar” adi
altinda pedagojik bir strateji olarak tanimlanmaktadir. Bu teknik, 6grencilere
baskalarinin bakis agilarini daha ayrintili anlama ve baskalariyla empati kurma firsati

verir (Tilbury, 2011).

Mevcut calismaya katilan 6gretmenlerin, kendi derslerinde uyguladiklari bir bagka
uygulama ise bir problem {izerine 6grencilerden ¢6ziim dnerisi sunmalarini
beklemekti. Ornegin, giinliik hayatta ¢evresel bir problemi ortaya koyup ve
ogrencilerden arastirmasini ve bir ¢dziim dnermesini isteyen bir 6gretmen vardi.
Arastirmadaki 6gretmenlerden bir digeri ise, konuyla ilgili beyin firtinast yaptigini ve
ogrencilerin konuyu diislindiiglinii ve bir ¢6ziim 6nerdigini belirtti. Tilbury’nin
(2011) 6grenme stratejileri listesiyle, bu ¢aligmanin 6gretmenleri tarafindan

kullanilan yontem probleme dayali 6grenme olarak tanimlanabilir.

Bu nedenle, bu ¢alismanin 6gretmenleri, diger bir¢ok ¢alismada da vurgulandig: gibi
(Corney, 2006; Borg ve digerleri, 2014; Spiropoulou ve digerleri, 2007; Anyolo ve
digerleri, 2018), orta diizeyde bilgiye sahip olduklarini ve SKE konusunda yeterli
egitim almadiklarini diisiinmelerine ragmen, siniflarinda SKE uygulamalarina ve

deneyimlerine sahiplerdir.

Fen Bilimleri 6gretmenlerinin ¢ogunlugu, Fen Miifredati'ndaki fen bilimleri dersinin
amaglarimin tamaminin SK ve SKE ile ilgili oldugunu belirtti. Bununla birlikte, fen
bilimleri miifredati zaten ¢ok yogun oldugu i¢in, SK ve SKE'yi farkli bir ders veya
secmeli bir ders araciligiyla ele almay1 6nerdiler. Benzer sekilde, Gayford (2002)
tarafindan yapilan bir aragtirmada, 6gretmenler SK ile ilgili meseleleri ele almak i¢in

fen bilimleri dersi miifredatinin yogun oldugunu belirtmislerdir. Bir bagka benzer
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calismada, 6gretmenler SKE'nin, SK’yi daha ayrintili olarak incelemek i¢in bagimsiz

bir ders olarak ele alinmasi gerektigini belirtmistir (Anyolo ve digerleri, 2018).

Diger pek ¢ok calismada oldugu gibi (Gayford, 2002; Gustaffsson ve digerleri, 2015;
Anyolo ve digerleri, 2018), bu calismanin fen bilimleri 6gretmenleri de SKE'nin
disiplinler aras1 bir konu olarak ele alinmasini1 6nermislerdir. SKE'nin yalnizca Fen
Bilimleri dersiyle ilgili olmadigini, diger tiim derslerle yapilandirilmis bir sekilde ele

alinmasi gerektigini ve boylece SKE’nin etkinliginin artacagini belirtmislerdir.

Mevcut ¢aligsmada ele alinan bir diger konu ise 6gretmen egitimi olmustur. Bu
calismada, fen bilimleri 6gretmenleri sosyal ¢cevre ve aile egitiminin bu konuda
o6nemli oldugu, ancak her seyden 6nce 6grencilere daha kolay ulagabilen
Ogretmenlerin egitimine dnem verilmesi gerektigi belirtilmistir. Tilbury (2011),
Ogretmen egitiminin onemine ve etkili bir SKE i¢in gereken degisiklikler arasinda
mevcut 6gretmenlerin mesleki gelisimi icin bir egitim ihtiyacina dikkat ¢ekmektedir.
Bu ¢alismada da, 6gretmenlerin tiniversitedeki egitimlerinin yani sira, SKE'yi daha
etkili hale getirmek adina, hizmet i¢i egitime duyulan ihtiyactan s6z edilmistir.
Hizmet ici egitimin gerekliliginden bahseden 6gretmenler, tiim branglardaki

ogretmenler i¢in SKE ile ilgili seminerlerin diizenlenmesi gerektigini belirttiler.

Ote yandan, ¢alismadaki fen bilimleri 6gretmenleri SKE'nin dncelikle bir devlet
politikas1 olmasi gerektigini ve sadece 6gretmenlerin degil, diger tiim meslek
gruplarinin da bilgilendirilmesi gerektigini belirtti. Ayrica, halki bu konuda
bilin¢lendirmek i¢in bir devlet politikast uygulanmasinin, belediyeler ve ilgili
bakanliklar gibi bu 6grenme siirecini kolaylastiracak kurumlarin bu konuyla

ilgilenmeleri gerektigini belirttiler.
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