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Abstract

Education for Sustainable Development (ESD) is an important issue for the education of students worldwide because
it offers knowledge, skills, attitudes and values necessary to ensure a sustainable future for humanity at local and
global levels, which is nowadays becoming critical. The decade 2005-2014 called ‘Decade of ESD’ was an initiative
by the United Nations to promote ESD worldwide, followed currently by the Agenda 2030. ESD should be an
ongoing subject for students in formal and informal education, at all educational levels, and in life-long learning
programs, starting with early childhood education. This paper reports on the knowledge, perceptions and attitudes of
pre-service early childhood teachers of the University of Ioannina, Greece, on ESD using a quantitative approach
utilizing a questionnaire. Our findings showed that most pre-service teachers had knowledge on environmental
aspects but did not consider societal and financial matters to be aspects of ESD. Furthermore, most students had
never ESD lessons during their formal education. Our findings depict that pre-service teachers believe that ESD is an
important issue, that it should be included in the curricula and that lessons on EDS during their studies would
develop their ability to teach ESD to their students.

Keywords: education for sustainable development, knowledge, perceptions, attitudes, teaching approaches of
education for sustainable development

1. Introduction
1.1 Education for Sustainable Development

The World Commission on Environment and Development (WCED) held in 1983, resulted in the publication of a
report named ‘Our Common Future’ or ‘Brundtland report’, where Sustainable Development (SD) was defined as:
‘development that meets the needs of the present without compromising the ability of future generations to meet their
own needs’ (WCED, 1987, p43). This definition recognizes the importance of the environment as well as the needs
for development for the society (McKeown & Hopkins, 2003). Thus, the Brundtland report highlighted the three
fundamental components of sustainable development, which are protection of the environment, while supporting
economic growth and social equity and justice.

SD is difficult to define, because it is a complex notion still evolving (McKeown, 2002), the descriptions of ESD are
still blurred and the definition of EDS from ‘Our common future’ depends on the reader as the definition can be
understood in many ways (Bursjod, 2011; O’Riordan & Voisey, 1998; Fien & Tilbury, 2002). This abundance of
views leads to different notions and pedagogy of ESD (Scott, 2005; Scott & Gough, 2003), while some scholars
believe that there is not one ‘correct’ conception of SD (Cotton, Warren, Maiboroda & Bailey, 2007).

The importance of ESD has been recognized by bodies like UNESCO (2002, 2004), which took a leading role in
promoting ESD (UNESCO, 2009, 2012). UNESCO established the decade 2005-2014 as the Decade of ESD,
envisioning a world where everyone had the opportunity to benefit from education and acquire the values, behaviors
and lifestyles necessary for a sustainable future and positive social transformations (UNESCO, 2004, p. 4).
Education was considered a priority for the Strategy for ESD (UNECE, 2005), because it can develop and strengthen
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knowledge, skills and values and empower people of all ages to take actions for a sustainable future. Mogensen and
Schnack (2010) ascribe the challenge for ESD in identifying the kind of learning that motivates the learners to
become active citizens in a complex and uncertain reality, promoting a democratic citizenship, working with
conflicting interests and critical thinking, argumentation and alternative actions.

Although efforts to introduce ESD in the educational practice worldwide started systematically with the Decade for
ESD in 2004 on a global level, it is still not a common practice in many curricula worldwide. The complex and
manifold subject and furthermore its interdisciplinary character are a true challenge for many educators. Furthermore,
as McKeown (2014) puts it ‘Reorienting education to address sustainability is a deep process that involves changes
in programmes, practices, and policy, as well as awareness, knowledge, skills and values and acceptance of the
sustainability paradigm. The reorienting process is a reflective process that takes time, intentionality and effort to
accomplish. Reorienting teacher education typically takes years of work in teacher education institutions to create
deep and enduring changes’.

To be able to include ESD in their teachings, educators must have knowledge of the subjects that establish ESD and
positive attitudes towards it, as well be aware of the appropriate teaching approaches when addressing ESD issues in
the classroom.

1.2 Knowledge of Sustainable Development Issues

For teachers to be able to teach their students about SD, they need to be environmentally knowledgeable (Tuncer et
al., 2009), because lack of knowledge is a significant inhibiting factor (Hart & Nolan 1999).

The environment, the society and the economy are interrelated, therefore social or economic decisions may cause
environmental problems. Furthermore, to fulfill the social and economic needs development is needed to promote
environmental conservation. Adawiah & Norizan (2012) found that in-service teachers have a good overall
knowledge about the three components of ESD but lack the understanding of their interrelatedness, while Borg,
Gericke, Hoglund and Bergman (2014) observed that teachers are aware of the relevance of the three dimensions of
ESD to various degrees, but do not generally have a holistic understanding. Similar results were reported by several
studies showing that most teachers do not have a holistic understanding of the SD concepts (Jucker, 2002; Summers
& Childs, 2007) and that the ecological perspective is the most commonly recognized (Corney, 2006; Cotton et al.
2007; Pepper & Wildy, 2008; Summers, Childs, & Corney, 2005; Summers, Corney, & Childs 2004).

Although according to some studies teachers’ conceptual understanding varies greatly and that those who have a
good knowledge often lack to realize the interrelatedness of the SD components, many studies still point out the
deficiency of appropriate training during their studies which results in poor knowledge of sustainability issues
(Cordina & Mifsud, 2016; Cutter-Mackenzie & Smith, 2003; Symons, 2008; Yavetz, Goldman & Pe’er, 2009),
hindering significantly the implementation of ESD in the classroom.

Kennelly, Taylor, and Maxwell (2008b) found that pre-service teachers’ confidence to teach about sustainability
issues increased after participation in an ESD course during their teacher education program, which resulted in
improved knowledge of the environment. While many researchers argue that knowledge and understanding of
sustainability may not necessarily lead teachers to action, or to effectively teaching about ESD issues
(Cutter-Mackenzie & Smith 2003; Kennelly, Taylor, & Maxwell 2008a; Stevenson 2007), it has been suggested that
knowledge of sustainability issues in combination with the necessary pedagogical skills, values and attitudes might
support teachers’ confidence and readiness to implement ESD in the classrooms (Symons 2008).

1.3 Perceptions about Education for Sustainable Development

People operate by developing personal constructs which enable them to interact with and interpret the world about
them (Green, 2004; Shapiro, 1991). Cognitive, social and personal factors influence these personal constructs, which
are continuously revised as a result of new experiences. The terms constructs, beliefs and values are often used
interchangeably by those involved in education (Horley, 1991), while also many scholars refer to them as views or
perceptions. Beliefs are often considered to be shared interpretations (Dillon & Gayford, 1997), and in this way the
term belief is used as a social construct.

Corney and Reid (2007) attribute the ability and capacity of teachers to address sustainability at schools on teachers’
knowledge and beliefs about subject matter and pedagogy. Bandura (1977, 2005) describes self-efficacy as
concerned with people’s beliefs in their capabilities to produce certain attainments, and that efficacy as a belief
system is not a global trait, but a differentiated set of self-beliefs linked to distinct realms of functioning (Bandura,
2005). Self-efficacy can thus be used to predict behaviors (Tschannen-Moran, Hoy, & Hoy, 1998; Gan & Gal, 2018).
Teachers perceptions of their own understanding of ESD aspects, as well as how they perceive their ability to teach
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these subjects are important (Borg, Gericke, Hoglund & Bergman, 2014; Gan & Gal, 2018; Malandrakis, 2018).
1.4 Teachers Attitudes towards Education for Sustainable Development

Many researchers argue that knowledge and understanding of sustainability may not necessarily lead to a responsible
behavior, nor to effective teaching of ESD in classrooms (Cutter-Mackenzie & Smith, 2003; Cutter-Mackenzie &
Tidbury, 2002; Gayford & Dillon, 1995; Kennelly, Taylor, & Maxwell, 2008a; Stevenson, 2007). Nevertheless, it has
been suggested that a wide-ranging knowledge of sustainability issues — in addition to the necessary pedagogical
skills, values and attitudes — might enhance teachers’ confidence and readiness to teach ESD in schools (Symons
2008). Karpudewan, Ismail, and Roth (2012) suggest that assisting future teachers in changing their attitudes might
lead to greater impacts of attitude change once they are in the classroom influencing their students.

Many researchers emphasize the importance of attitudes for teaching about ESD (Biasutti & Frata, 2017; Cordina &
Mifsud, 2016; Shephard, 2008). Developing a positive attitude towards sustainability by educating pre-service
teachers might promote engagement with ESD (Tomas, Girgenti & Jackson 2017). Furthermore, research related to
ESD shows that school education consists of fact-based knowledge as well as moral and value-based issues (Jensen
& Schnack, 1997) and that this teaching also deals with attitudes, reasoning and lifestyle issues (Bursjoo, 2011; Sund
& Wickman, 2007). Gan and Gal (2018) found that a pre-service teacher with a high level of self-efficacy for
promoting ESD exhibited positive attitudes towards the environment and pro-environmental behaviors in the private
and public spheres.

A positive attitude towards ESD principles was also discovered by Chunteng (2004) when surveying primary and
secondary school teachers’ teaching competences for EE. Despite this, Chunteng argued that these attitudes were
affected negatively by the participants’ lack of knowledge and awareness.

1.5 Appropriate Teaching Approaches for ESD

In the 2030 Incheon Declaration (UNESCO 2016) participants stated that their vision is to transform lives through
education, recognizing the important role of education as a main driver of development and in achieving the other
proposed Sustainable Development Goals. Furthermore, they committed °...We reaffirm that education is a public
good, a fundamental human right and a basis for guaranteeing the realization of other rights. It is essential for peace,
tolerance, human fulfilment and sustainable development. ...”. Education was always considered a fundamental
component of ESD by UNESCO and is a core aspect of Agenda 21 (UNESCO 1992) thus ‘... education is
considered crucial for supporting sustainable development and for advancing the ability of the people to address
sustainable development issues.’

Furthermore, teachers’ perceptions on the importance of ESD for their teaching plays also a major role for their
attitude towards ESD and their willingness to learn about the subject. Participatory approaches can bee seen as tools
for developing and sharing knowledge, skills, and experiences that lead to cognitive gains, action competence, and
community building (Hart, 2008; Lessee, 2008; Dyment, 2008; Schusler & Krasny, 2008). Furthermore,
participatory approaches can be used to co-determine educational processes and outcomes through interaction of
teachers and learners in planning their learning processes (Schnack, 2008). Participatory approaches offer
participants various opportunities to exercise their democratic rights to participate in civil society, and in
decision-making and actions that promote justice, equality, and well-being for all (Reid, Jensen, Nikel, & Simovska,
2008). Engagement in the teaching units was also considered important by Tomas, Girgenti and Jackson (2017).

Teachers need to have subject and pedagogical knowledge to be able to teach about ESD (Summers, Corney, &
Childs, 2003). Scholars agree that the preferred teaching approaches to ESD should be student-centered
(McNaughton 2012; Tomas, Girgenti, & Jackson, 2017; UNESCO, 1992) experiential, participatory (Lysgaard &
Simovska, 2016), praxis-orientated, place-based, interdisciplinary (UNESCO, 1992; Saka & Sahinttrk, 2013),
inquiry-based and transformational (Biasutti, 2015; Biasutti & Frate, 2017; Christie et al., 2013; Corney & Reid,
2007; Cotton et al., 2009; Tomas, Girgenti, & Jackson, 2017; Wals & Jickling, 2002). These teaching/learning
methods promote changes in behaviors and ways of thinking and relate not only to knowledge but also to processes,
because these methods teach learners how to think (Biasutti, 2015). These pedagogies are student-centered, and
apply teaching approaches as fieldwork, role plays, debates, reflective accounts, case studies, and critical reading and
writing activities enquiry-based learning, experiential learning and action competence (Christie, Miller, Cooke, &
White, 2013; Cotton & Winter, 2010; Garrard, 2010; Jucker, 2002; Sterling, 2010; UNESCO, 2012;). ESD promotes
competencies like critical thinking, imagining future scenarios and making decisions in a collaborative way.
Therefore, ESD requires far-reaching changes in the way education is often practiced today (UNESCO, 1992).

Because of the importance of sustainability pedagogies in the teaching practice, it is necessary to reorient teacher
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education towards sustainability (UNESCO, 2004, 2005) and adapt more systemic and transdisciplinary models of
teaching and learning in higher education (Sterling, 2010), and, specifically, in teacher education (Firth & Winter,
2007; Hopkins & McKeown, 2005; Summers, Childs & Corney, 2005). These approaches differ from the usual way
of teaching and learning in higher education (Sterling, 2012). University teachers become increasingly motivated to
include more student-centered approaches in order to include sustainability issues and appropriate approaches in
their practice (Christie et al., 2013; Cotton et al., 2009; Tomas, Girgenti, & Jackson, 2017).

1.6 Our Contribution

Although ESD should be an ongoing topic for students of all educational levels (UNESCO, 2005b), pupils come first
in contact with these issues during early childhood education (e.g. Caiman & Lundegérd, 2014; Duhn, 2012; Prince,
2010). Teachers of all educational levels should be aware of the importance of ESD and be able to include
environmental issues in all subjects (Plakitsi et al., 2013). Especially early childhood educators and primary school
teachers should be able to teach and make the youngest pupils aware of the importance of having sustainable
environmental knowledge and a positive attitude towards the preservation of our planet (Roth, Goulat, & Plakitsi,
2013).

To inquire about pre-service teachers’ ability and willingness to include SD issues in their teachings we conducted
survey. The research questions were:

1. What are pre-service teachers’ levels of understandings/knowledge of SD?

2. How do they view ESD?

3. What are teachers’ attitudes towards ESD?

4. What skills and teaching styles do they feel being appropriate to utilize in teaching ESD?

2. Method

Teachers’ knowledge, views and attitudes towards ESD are important, since their teaching depends strongly on them
(Haney, Lumpe, Czerniak, & Egan, 2002; Milner, Sondergerd, Demir, Johnson, & Czerniak, 2012). To inquire about
the pre-service Early Childhood teacher’s knowledge, beliefs and attituds towards ESD we used a questionnaire. We
wanted to gain an insight on the abilities and willingness of the pre-service teachers of our university to include ESD
aspects in their teaching.

2.1 The Sample

192 students of the Early Childhood Education Department of the University of loannina answered the questionnaire,
of which 8 (4.2 %) male, 184 (95.8 %) female, mainly belonging to the age group 20-24 (93.8 %), as depicted in
Table 1. The sample is considered representational of the pre-service teachers in Greece, since our students stem
from various parts of Greece.

Table 1. Age Groups of the Participants.

Age group Count N Percentage
under 20 8 4.2%
20-24 180 93.8%
25-29 1 0.5%
30-34 2 1.0%
35-40 0 0.0%
over 40 1 0.5%

Most of the participants were full time students (98,4 %) and only 3 people were in-service teachers going for a
second degree in Early Childhood Education. 2.1 Identify Subsections.

2.2 The Questionnaire

This study was a result of our stance that ESD should be taught in all educational levels starting from early childhood
education. To get an insight on the knowledge, views and attitudes of pre-service teachers since all these aspects
influence their teaching practice (Milner, Sondergerd, Demir, Johnson, & Czerniak, 2012), we used a questionnaire
with closed ended questions.

The questionnaire was completed on-line, anonymously. Students were invited through the closed laboratory’s
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Facebook account to complete the questionnaire.

The questionnaire is based on the questionnaire of Cotton and coworkers (2007), which was created to explore the
knowledge, beliefs and attitudes of university teachers on SD issues. Cotton et al. (2007) had developed a
questionnaire that was appropriate to answer our research questions on knowledge, perceptions and attitudes towards
ESD issues and was tested and evaluated. It was furthermore also used by another research team (Borg, Gericke,
Hoglund & Bergman, 2014) with similar questions to identify the knowledge, perceptions and attitudes towards SD
of secondary school teachers. We did not use all the questions of Cotton’s and coworkers (2007) questionnaire
because SD was only a part of our own questionnaire. We furthermore added 3 questions one on the definition of SD
and 2 on key issues of SD as reported by UNESCO (2005). In addition, we added a few questions from the
questionnaire of Tomas, Girgenti and Jackson (2017) applied in their research on students' attitudes towards ESD.

The questions covered the following groups:

1. Knowledge of different aspects of ESD

2. Views of students on ESD

3. Attitudes of students towards EDS

4. Teaching approaches, they consider suitable for teaching ESD

The quantitative data were analysed using SPSS (Statistical Package for Social Sciences), version 22. The
questionnaire was applied during the academic year 2017-2018.

3. Results
3.1 Knowledge of Sustainable Development

When asked if environmental issues are a concern of SD, almost all student teachers agreed, about the half of them
acknowleged societal issues as a matter for SD, while only about one third agreed about financial matters, as
depicted more precisely in Table 2.

Table 2. Responses about the Dimensions of ESD

Aspects N %
Environmental 183 95,8%
Societal 95 49,7%
Financial 66 34,6%
Other 11 5,8%

In order to understand the ways respondents interpreted the concept of sustainable development, they were asked to
indicate their views on a series of propositions using five-point Likert scales (Table 3). The statements which
received the strongest agreement (counting the percentage of strongly agree and Agree) as a key part of sustainable
development were Items 7, 2, 4 and 1 in Table 3, all reflect an environmental view of sustainable development.
Questions about societal or economic issues got less support. The statements which received the least agreement
(Items 9 and 6) reflect societal and economic issues. Items 6 and 10 received the highest ‘neutral’ responses,
suggesting that the pre-service teachers were rather uncertain if these items are issues of sustainable development.
Although, when explicitly asked if societal aspects are subjects for ESD, the social dimention was acknowledged
only by about half of the pre-service teachers, when asked to comment about specific statements, while all
environmental aspects got the most “strongly agree” and “agree” mentions, as shown in Table 3, supprisingly the
statement Social progress that recognizes the needs of everyone scored very close to the environmental statements,
while the question about gender equality scored very low (20.6% strondly agree and agree), which is even lower than
the statements about financial aspects. Furthermore, items 7 and 9 fall actually in all three SD dimentions, the first
one, namely Acting now which is expensive but provides opportunities for a good life quality for future generations,
got the most ‘strongly agree’ and ‘agree’ selections, and therefore was probably considered by the pre-service
teachers as an environmental issue, while the second one, Sustainable urbanization, was considered very low with a
high neutral statement, reflecting their uncertainty.
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Table 3. Views on Key Elements of SD (Percent).

To what extent do you consider that each of the following  Strongly Agree Neutral Disagree Strongly
is implied by the term "sustainable development"? Agree Disagree
Maintaining biodiversity 14,7 40,5 37,9 5,8 1,1
Recycling waste products 26,2 38,2 31,4 3,7 0,5
Helping people to avoid starvation and disease 9,4 35,1 39,8 13,1 2,6
Exploiting natural resources while maintaining critical 18,5 37,0 38,1 5,3 1,1
natural capital

Having significant local production and consumption 13,3 29,8 42,6 13,8 0,5
Maintaining economic growth 9,0 26,1 479 16,0 1,1
Acting now which is expensive but provides opportunities 30,1 39,2 26,3 4,3 0

for a good life quality for future generations

Social progress recognizing the needs of everyone 9,6 40,1 38,5 9,6 2,1
Gender equality 5,8 14,8 38,1 25,9 15,3
Sustainable urbanization 11,8 29,9 46,5 9,1 2,7

3.2 Perceptions of Pre-service Teachers about Education for Sustainable Development

The outcome of the questionnaire showed that very few pre-service teachers rated their knowledge of SD as very
good (1.6%) and good (13.0%), while 27.1% consider their knowledge low and 11.5% insufficient, leaving about
half of them (46.9%) rating their knowledge as moderate. 63.7% of the participants had never lessons on EE or ESD
during their formal studies. When asked if they feel they need further training on ESD the vast majority agreed
strongly (32.5%) and agreed (46.1%), while only 2.6% disagreed and 2.1% disagreed strongly. They also believe that
including ESD in their curricula could improve their ability to teach their students (30.9% agree strongly and 41.9%
agree, while 23% feel neutral about it), and furthermore, they stated to a high percentage that university departments
which prepare teachers of any level should include ESD training (35.3 agree strongly and 41.6 agree), while only
about 4% disagree. They also stated that they believe that teachers can contribute to solve environmental problems
through their teaching 30.9% agree strongly and 39,3% agree, while only about 2% disagree and strongly disagree in
total.

3.3 Attitudes towards Education for Sustainable Development

When asked how they view SD most answered, / think it is a Good Thing (69,8%) and only 12.2% stated that they
are passionate advocates. It is though interesting that about 11.64% mentioned that they don’t really know what SD
is about, as can be noticed in Figure 1.

Pre-service teacher's attitudes towards sustainable development

| am a passionate_] -
advocate

| think it's a Good Thing] 69,84

It's OK if others_]
want 1o do it
| am not really bothered—] 1,06

I think it is a waste_]
of time and effort

| don't really know_|
what you mean by SD 1164

T T T
20 40 60

o

Percent

Figure 1. Pre-Service Teachers’ Attitudes Towards SD
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Most of the pre-service teachers concider that sustainable development issues are important for their teachings and

their personal stance altogether (89.78%), while very few for their own particular teaching interests (4.84%), or for
their personal stance (3.76%), and astoundingly 1.61% concider them not important.

Furthermore, most of the pre-service teachers state that they will include ESD in their teaching (picture 2). They also
disagree to a high percentage (28,3 disagree and 38,2 disagree strongly) that ESD is a trend that will soon pass.

Responses to the question if they concider including
ESD in their teaching important

507

Percent

Agree Strongly Agree MNeutral Disagree  Strongly disagree

Figure 2. Responses to the Question if Pre-Service Teachers Consider Including ESD in Their Teaching Important

Responses to the question if they consider teaching ESD starting from Early
Childhood Education important

Percent

Agree strongly Agree Neutral Disagree Disagree strongly

Figure 3. Answers to the Questions if Pre-Service Teachers Find It Important to Start Teaching ESD Starting from
Early Childhood Education
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Furthermore, 30.9% agree strongly and 41.9% agree that incorporating ESD into the curricula will directly impact
their ability to teach about sustainability to their students. When asked if they do you believe it is important to teach
about the environment starting at Early Childhood education the majority agreed strongly or agreed as presented in
Figure 3.

To the question ‘Do you believe you need more education on SD issues’, most students responded Much (46.1%) and
Very Much (32.5%) - 16.1% stated Neutral and only 2.6% answered Little or 2.1% None. The clear majority of the
pre-service teachers believe thus that they need more education of SD.

3.4 Appropriate Teaching Approaches for Education for Sustainable Development

Most pre-service teachers are aware that ESD needs specific teaching approaches (78.61%), while 17.62% do not
support this statement, and 3.74% express an unwillingness to include ESD in their teachings.

They were also asked about the teaching approaches they find most appropriate when teaching their students on ESD.
The answers are presented in Table 4. Most pre-service teachers prefer interactive, hands-on teaching approaches, as
Excursion, Group Discussions/Work, Site Visit. Less preferred were Guided independent study, Debates,
Interdisciplinary work, and Lectures. Guest Speakers and Case Studies are also low in their preferred teaching
approaches, while Role Playing, Interactive Lectures, and small Group Research Projects are inbetween. It is
somehow surprising to find interdisciplinary work among the less preferred teaching approached. This might be due
to a misinterpretation of the approach or that their approach is always interdisciplinary.

Table 4. Major Teaching Approaches Considered Appropriate by the Pre-Service Students

Teaching approach Percent
Case Study 35,3
Excursion 88,3
Interactive lecture 53,1
Guest speakers 33,3
Group discussions/work 75,4
Lectures 21,4
Debates 12,0
Interdisciplinary work 18,2
Guided independent study 11,8
Role-playing 51,9
Small-group research projects 56,7
Site visit 74,9

4. Discussion
4.1 Dimensions of Sustainable Development

The findings indicate that pre-service teachers have the understanding that the environment is a major problem but
are unaware that it is connected with societal and economic problems, replicating a former research on geography
and science pre-service teachers by Summers, Corney and Childs (2004) who found that pre-service teachers also
perceived environmental factors to be more relevant (87%), then economic (69%) and social (49%) factors. The
ecological dimension was also predominant in relavant studies about university teachers (Cotton et al., 2007; Reid &
Petocz, 2006; Summers & Childs, 2007), as well as in an inquiry about the conceptual understanding of in-service
teachers (Borg et al., 2014). An overrating of the environmental dimention could be due to the connection many
make of ESD to environmental education (Bonnett, 2003; Winter & Firth, 2007).

The societal dimension was considered by approximately the half of the pre-service teachers of our study, reflecting
similar findings for in-service teachers of the study of Borg and coworkers (2014). This might be due to the vaguely
defined notion of the societal dimesion. Many scholars agree that although the concept of SD refers in general to a
balance between the environmental, economic, and societal dimensions of sustainability, the meaning of the societal
component remains unclear (Bostrom, 2015; Casula Vifell & Soneryd, 2012; Colantonio & Dixon, 2009; Cuthill,
2010; Dempsey et al., 2011). This uncertainty is also reflected in the issues covered by the societal dimention, which
might explain the low comprehension of the pre-service teachers of our study, thus, explaining the so differently
perceived statements of Social progress that recognizes the needs of everyone and gender equality. The first
statement about Social progress can be seen as a very positive statement, since it refers to the recognition of the
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needs of everyone, and thus might have received so many agreements. The second statement about gender equality
was surprisingly considered not as an issue of ESD although gender equality is a prerequisite for sustainable
development, because there are dissimilarities in the lifestyles and consumption patterns of women and men, as for
example in their environmental impact, as stated by Johnsson-Latham (2007) describing how men, primarily through
their greater mobility and more extensive travel, account for more carbon dioxide (CO;) emissions than women, in
both rich and poor countries. Or more generally expressed by the UN: ‘While the world has achieved progress
towards gender equality and women's empowerment under the Millennium Development Goals (including equal
access to primary education between girls and boys), women and girls continue to suffer discrimination and violence
in every part of the world’ (United Nations, 2019). The underration of our students of gender equality as an aspect
considered for ESD could either be due to the impression especially shared by man, that in our country women are
treated equally, or that it is not a very critical matter, which surely needs further investigation.

The economic dimension of SD, only acknowledged by approximately one third of the participating pre-service
teachers, is also characterized by Borg and coworkers (2014) as the dimension associated with the greatest
uncertainty, because it exhibited the greatest variation in teachers’ conceptual understanding in their study. Although
UNESCO (2005), supports the idea that economic growth should be integrated into the concept of SD, recent
findings show that this is not necessary, because economic growth has both negative and positive effects (Haapanen
& Tapio, 2016) and therefore, economic growth should not be examined as a whole. Haapanen and Tapio found that
the 21 century growth critique does neither support continual downsizing of the economy nor condemn all growth,
but instead they suggest selectively promoting actions that have positive effects on the environment and/or human
well-being. They furthermore continue stating that ‘If we are able to support human well-being and alleviate
environmental degradation at the same time, it should not matter whether the economy grows or diminishes.
Positioning economic growth as a constituent of sustainable development unnecessarily and counterproductively
narrows down the selection of means by which sustainability is pursued’. Therefore, the low mention rate of
economic growth among the participating pre-service teachers could reflect the negative impression that it is a
negative thing if not connected with positive results for the environment and humankind.

4.2 Pre-Service Teachers’ Perceptions about Sustainable Development

The low self-evaluation of the pre-service teachers could reproduce the fact that most of them had never
environmental education or ESD training during their formal education and their studies. This is rather
understandable since EE or ESD is not part of the curriculum in Greece, but it is usually part of informal education.
Interested teachers and groups of students can participate in environmental projects throughout the schooljear on a
voluntary basis. Environmental Centers, which are structures formed by the Ministry of Education offer support to
the interested teachers and additionally environmental networks among the environmenta center and participating
schools on spccific projects, as for example recycling and reuse, clean water, the routs of water, etc. In addition, a
resent study of Greek university departments conducted by Chita et al. (2016) found that the percentage of courses
related to sustainability and the environment is higher at the postgraduate level compared to undergraduate study
programmes, while university departments that focus on education, pre-school or primary, offer a surprisingly high
number of courses related to sustainability and the environment. Since our study was conducted at a pre-school
university department, the participating students, who were mostly during their 7" or 8" semester, might not have
have these courses yet. Furthermore, the low self-evaluation of their knowledge of EE or ESD could also be because
of their propper understanding of the complex and multifaceted nature of ESD (Bursjod 2011; Cotton, Warren,
Maiboroda & Bailey 2007; Fien & Tilbury 2002; Huckle 1996; McKeown, 2002; O’Riordan & Voisey, 1998). This
also might be the reason why the vast majority feel that they need further training on ESD and that this would
improve their ability to teach their students, while they also support the inclusion of ESD in teacher education
university departments.

Although they seem to comprehend the difficulties of ESD the clear majority believe that they, as teachers can make
a difference and help through education prepare democratic citizens, able to solve environmental problems. In the
of the UNESCO (2002) report on the lessons learnt about the contribution of ESD over the decade between the
United Nations Conference on Environment and Development in 1992 and the World Summit on Sustainable
Development (WSSD) the quote from the Earth Summit in Rio de Janiero in 1992 is reminded, that educators around
the world must reorient education ‘fo once again reflect such a vision of sustainability, one that links economic
well-being with cultural traditions and respect for Earth and its resources’. The pre-service teachers could be aware
that teachers need to contribute in order to facilitate students to gain knowledge, positive attitudes and appropriate
skills (Birdsall, 2010) and to face the major problems of our time.
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4.3 Attitudes towards SD and ESD

Very few pre-service teachers state that they take actions towards SD issues, although the majority supports the
statement that it is a good thing. Although, Gayford & Dillon (1995) argue that for environmental issues, there is not
a clear, linear relationship between knowledge, understanding and behavioural change. Furthremore, Dillon &
Gayford (1997) recognize that student teachers’ green attitudes ‘cannot be treated as though they arise from a
common, shared base, but rather that the range of influences on the public in general are likely to be reflected within
this sub-group’. Manning (2009) engages social norms to explain people’s sustainability actions: ‘Social norms are
the implicit social rules that govern behavior within a community. Norms are not directly established, instead, they
develop over time as people go about their daily behaviors, sense people’s reactions to those behaviors, and observe
what other people are doing. Social norms differ depending on the group of people, community, or culture. What is
considered fully normal, even admirable, in one group may be met with disapproval in another’. This view is also
supported by Cialdini (2005), who found that people need social approvement to guide their behavior. Obviously one
of the big challenges we face in creating a sustainable culture is the fact that so many unsustainable actions are
considered perfectly normal (Manning, 2009), while sustainable behaviors are often seen as lower status and
undesirable (Sadalla & Krull, 1995).

Our findings show that although most pre-service students think that a sustainable behavior is a good thing,
considering it important both for their teachings and their personal stance in life, they rather donnot take action either
because of lack of knowledge about what to do, or as part of being under societal obligation to a specific behavioral
attitude. They state however, that they are willing to include ESD in their teachings, but therefore they feel that they
need appropriate training for that, and therefore the clear majority of the pre-service teachers stated that it is
important to include ESD in teacher education university departments. Including ESD into the curricula would
therefore directly impact their ability to teach about SD. They also support the view that it is important to start
teaching about the environment at the early childhood education level. But the majority of the participating
pre-service teachers agreed that they need further education on sustainability issues.

4.4 Appropriate Teaching Approaches for ESD

Most pre-service teachers are aware that ESD needs specific teaching approaches in accordance with previous
findings from literature, namely learner-centred, action-oriented and transformativeactive (Rieckmann, 2014). These
participatory teaching and learning methods empower learners to take action to promote sustainable development.

Interdisciplinary work was rated very low as a preferred teaching method by the pre-service teachers, although it is a
highly recommended approach by many scholars, bearing many advantages for ESD. This could be due to the nature
of their specific studies, as Early Childhood teachers get a spheric rather but not in-depth education, equipping them
in an interdiciplinary way. Another explanation could be that in secondary school teachers of all disciplines are
available for interdisciplinary work, but such a coopration is rather difficult in an Early Childhood classroom.

5. Conclusions

The participating pre-service teachers are from various places from Greece, displaying an average sample of the
Early Childhood pre-service teachers, thus their former knowledge in generizable, although specific university
departments may cover SD issues in different ways, offering more specialized classes, which is the case for 2 out of
6 Early Childhood Departments. In 2 university departments ESD is offered in connection with Environmental
Education, and the other 2 departments do not mention ESD in their curricula.

Our study about the knowledge, perceptions and attitudes of Early Childhood pre-service teachers shows that they
lack knowledge, having an unclear perception of what it is about. They understand the environmental dimension of
SD quite well but are uncertain about societal and financial issues. Nevertheless, they feel that sustainability is an
important issue and therefore, they need training on ESD, which would influence their ability to teach their students.
They have a positive stance on teaching ESD in their classrooms and state the ESD should be taught starting from
the Early Childhood education level. They also hold the belief that teachers can influence through their teachings to
help solve environmental problems. To prepare pre-service teachers for their difficult job of cultivating critically
thinking democratic citizens, they need support with proper education and training during their studies and in the
future with professional development trainings. This is possible by the collaboration of primary and secondary
teachers with universities since ESD is an ongoing subject and not a set of knowledge which must or even can be
learned.
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