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Abstract

The purpose of the current study is to investigate pre-service science teachers’ sustainable environmental
education attitudes and the factors affecting them in terms of some variables (gender and grade level). The study
group of the current research is comprised of 154 pre-service teachers attending the Department of Science
Education in the Faculty of Education of Aksaray University. The study employed the descriptive survey method,
one of the qualitative research methods. As the data collection tool, “The Sustainable Environmental Education
Attitude Scale” developed by Afacan and Demirci Giiler (2011) was used in the study. The Cronbach alpha
reliability of the scale was calculated to be a=.93. In the statistical analysis of the data, SPSS was used. In the
analysis of the data, Independent Samples t-Test and One Way ANOVA were run. The analysis results revealed
that sustainable environmental education attitudes frequency of the pre-service teachers is at the medium level. It
was also found that the sustainable environmental education attitudes of the pre-service teachers do not vary
significantly by gender; yet, they were found to be varying significantly depending on the grade level variable. It
can be suggested that further research can attempt to determine the attitudes of pre-service teachers from different
branches and to analyze different factors affecting sustainable environmental education attitude.
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1. Introduction

Educational institutions play an important role in the process of building the knowledge, skills, awareness,
values and sustainable action necessary to achieve the goal of sustainable earth. Educational institutions need to
educate teachers who can better understand sustainability and help to bridge the gap between theory and
education. This will play a key role in shaping future generations, enhancing sustainability activities and taking
responsibility. Educational institutions and programs that will prepare teachers for sustainable education seem to
be not doing their best. The education of teachers plays a vital role in achieving changes in teaching and learning
in schools. Indeed, the professional development of pre-service teachers for sustainability is defined as priority
over priorities. Teacher education is seen to be a key strategy not adequately exploited yet at schools for
sustainability (Ferreira et al., 2009).

Educational institutions should take the leadership in this regard in order to make the leaders of future
generations conscious and critical thinkers about sustainability. Climate change, CO2 emissions, poverty and
other current environmental problems must influence these educational institutions so that they should prioritize
sustainability education in the school curriculum. Sustainability education first requires a holistic approach for
better understanding of sustainability-oriented actions in higher education and society (Gardner, 2017).

Although it is known that tertiary education institutions have a very high potential to affect changes in the field
of sustainability (Corcoran & Wals, 2004; Cortese, 2003; Wals & Jickling, 2002), some research conducted in
the field of education has showed that the Education for Sustainable Development (ESD) is not widely utilized
(Christie et al., 2013); that there is a gap between instructional applications promoted in ESD literature and
teachers’ experiences (Cotton et al., 2007); that university instructors do not understand ESD well and have
adequate resources and they behave like traditional instructors delivering traditional lessons (Thomas, 2004; as
cited Tomas, Girgenti, & Jackson, 2017).
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Education for Sustainable Development supports student-centered, transformative pedagogies that encourage
learning through active, participatory and experiential learning. Traditional lectures provide limited opportunities
for involving students in such pedagogies (Evans, Tomas, & Woods, 2016). Nolet (2009) describes sustainability
as a preparation paradigm emerging in the pre-service training of teachers. In order to integrate sustainability
education into teachers’ preparation, it should be connected with a framework dealing with special strategies,
curriculum vision for teacher training, teachers’ conceptions of learning, their tendencies and professional
applications. It is emphasized that a new generation of teachers can be encouraging in solving the global,
environmental and social justice challenges and can help to develop a curriculum vision addressing basic social
goals of education. Ferreira et al. (2009) suggest that at the stage of ensuring sustainability in Australian schools,
this is not possible without the preparation of teachers for this task.

Scientists put forward different views on educational curricula in education for sustainability. Orr (2003)
emphasizes that the relationship between energy, the environment and the economy must be addressed in such a
way as to apply it across disciplines; Moore (2005) argues that sustainability education should include social,
ecological, economic, political and spiritual components of how students think about environmental problems
and effective teaching strategies and different world views and perspectives and human impact on ecosystems
should be discussed; Fleischer (2011); while focusing on the learning process, stresses that science education
needs to be used to integrate a pedagogy that promotes practical knowledge with a moral and sustainable
ideology by implementing an experiential, participatory and multidisciplinary approach; Lautensach and
Lautensach (2010) propose a curriculum that focuses on values, attitudes and beliefs to facilitate sustainable
behavior and environmental justice. Stuckey (2016) supports the idea that valuing the protection of environment,
positive feelings about environmentally sensitive activities and expecting positive results from these activities
can facilitate the demonstration of environmentally sensitive behaviors. Many authors and institutions have
acknowledged that global sustainability requires changes in human values, attitudes and behaviors (Dunlap et al.,
2000; Bonnes & Bonaiuto, 2002; DEFRA, 2003).

Environmental education researchers believe that through environmental and sustainability education, teachers
can play an important role in increasing school-level capacity for sustainability (Ferreira et al., 2009; Ferreira,
Ryan, & Tilbury, 2006). They argue that by incorporating environmental/sustainability education into pre-school
teacher education, pre-service teachers will graduate with the capacity to place environmental/sustainability
education in their daily activities and will therefore be able to make it widespread in schools (Ferreira et al., 2006;
Tilbury et al., 2005). However, to date, few teacher education institutions have incorporated sustainability
education into pre-service teacher training courses. As a result, many new teachers are graduating with limited
understanding, capacity and confidence to implement environmental and sustainability education (Miles et al.,
2006).

Assuming that motivation and skills of teachers are important for Education for Sustainability (EFS) (Kennelly,
Taylor, & Maxwell, 2008) and that the experiences lived during the initial teacher training are permanent (Flores
& Day, 2006), pre-service teacher training may facilitate EFS acquisition of future teachers. Investigating the
different ways pre-service teachers understand the concept of EFS creates an entry point to integrate
sustainability education into teacher education programs. Shepherd (2008), emphasizing the importance of
attitudes in EFS, states that a central element of EFS is the exploration of emotional learning outputs of values
and attitudes. Osborne, Simon, and Collins (2003) focus on the idea that interest in science is one of the positive
attitudes created by formal science education and interacting with EFS will result in pre-service teachers’
developing a positive attitude toward sustainability.

When the relevant literature was revived, it was found that in recent years there has been much research focusing
on different aspects of education for sustainable development. For example, Arbuthnott (2009) investigated the
relationship between attitude and behavior and the effect of the factors directing this relationship on ESD
programs; Biasutti and Frate (2017) conducted a study to develop a quantitative scale to evaluate Italian
university students’ attitudes towards sustainable development; Michalos et al. (2009) explored the attitudes,
knowledge and behaviors of Manitoban adults and 6th-12th grade students towards sustainable development;
Sahin et al. (2012) looked at the effect of attitudes and values on university students’ sustainability-related
behaviors; Drayson et al. (2014) investigated the first and second grade students’ attitudes and skills related to
sustainable development; Spiropoulou et al. (2007) explored the environmental perceptions of the Greek teachers
having in-service training and their attitudes towards education on sustainable development; Giirbliz, Cakmak
and Derman (2013) investigated the pre-service biology teachers’ attitudes towards sustainable development in
relation to gender, grade level and source of having access to environmental information; Torbjérnsson, Molin,
and Karlberg (2011) explored the adolescents’ attitudes towards sustainability; Kwabena (2016) conducted a
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study to understand the psychological obstacles in front of sustainable development of Ghana and the importance
of education in terms of affecting attitudes and knowledge in relation to issues of sustainability; Aziz et al. (2012)
investigated the importance of basic knowledge about sustainability; Tomas, Girgenti and Jackson (2017) looked
at the attitudes of pre-service teachers towards education for sustainability and the effect of the given trainings
on pedagogical applications.

The studies conducted on teachers and pre-service teachers’ attitudes towards and beliefs about education for
sustainability in recent years focus on the place of the discourse of social gender equality within the framework
of the targets of sustainable development (Sharma, 2016), whether pre-service teacher training programs can be a
tool for making sustainability more widespread (Ferreira et al., 2009); the effect of pre-service teachers’
self-reported ESD on self-efficacy and their attitudes towards ESD (Evans, Tomas, & Woods, 2016); variables
affecting how pre-service teachers understand the concept of education for sustainability (Evans et al., 2012);
development of sustainability kit (Gardner, 2017).

Ajzen (2002, p. 5) defines attitudes towards behavior as “a person’s general positive or negative evaluations
related to exhibition of the behavior”. More clearly the attitude towards behavior is the positive or negative
evaluation of the individual in achieving a specific behavior of interest (Ajzen, 2005). Attitudes can be
influenced by consumption choice behavior; for example, people’s desires may be stronger than their beliefs, and
thus have a negative attitude towards sustainability while they believe sustainability is a cause. Education and
knowledge about sustainability play an important role in the development of positive attitudes towards
sustainability (Watling & Zhou, 2011). Thus, pre-service teachers having positive attitudes towards sustainable
environmental education can educate their prospective students as individuals with positive attitudes and
behaviors towards sustainable life with their classroom applications. The effectiveness of their classroom
activities and applications can be enhanced. Future generations should be educated on sustainable topics and
strategies in today’s consumer society culture. Focusing on the development of sustainability education can lead
to emergence of a society in which young people can main their lifestyles in a sustainable way. Well-trained
pre-service teachers are needed in order to make sustainability education more widespread. It seems to be
necessary to determine pre-service teachers’ both cognitive and affective characteristics to make a
comprehensive revision of teacher training programs. Attitude is one of these characteristics. Therefore, the
current study aims to investigate the pre-service science teachers’ attitudes towards sustainable environmental
education.

1.1 Sub-Problems

a. Do the pre-service science teachers’ scores of attitudes towards sustainable environmental education vary
significantly depending on gender?

b. Do the pre-service science teachers’ scores of attitudes towards sustainable environmental education vary
significantly depending on grade level?

c. What is the level of the pre-service science teachers’ scores of attitudes towards sustainable environmental
education?

2. Method

The study employed the descriptive survey method. Survey models aim to describe a situation as it was in the
past or it is at present.

2.1 Participants

The study group of the current research is comprised of 154 pre-service teachers (1st year-4th year) attending the
Department of Science Education in Aksaray University. Of the participating pre service teachers, 72.5% are
females and 27.5% are males. Of the preservice teachers, 27.3 are first-year students, 22.7% are second-year
students, 20.1% are third-year students and 29.9% are fourth-year students.

2.2 Data Collection Tools

In order to collect data, “Sustainable Environment Education Attitude Scale” developed by Afacan and Demirci
Giler (2011) was used. The original scale consists of 30 items designed in the form of five-point Likert scale
ranging from “Strongly Disagree: 1” to “Strongly Agree: 5”. The minimum score to be taken from the scale is 30
and maximum score is 150. The scale used in the study consists of six dimensions. These dimensions are;
Awareness of Sustainable Environment, Negative Opinions about Sustainable Environment, Voluntariness,
Thriftiness, Sensitivity and Economical Consumption. In the original study, the cronbach alpha reliability
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coefficient of the scale was found to be 0.90. The calculated Cronbach alpha value of the scale was found to be
0=.93.

2.3 Analysis

SPSS program package was used for the statistical analysis of the data. In the analysis of the data, descriptive
statistics, for comparisons, Independent Samples t-test and One Way ANOVA were employed.

3. Results

T-test results related to the pre-service science teachers’ sustainable environmental education attitude mean
scores are given in Table 1.

Table 1. T-test results related to the pre-service science teachers’ sustainable environmental education attitude
mean scores

Dependent Variable Gender N Mean Std. Deviation df t Sig.
Sustinable Environmental Education Female 111 116,23 18,494
. 151 1,787 ,076
Attitude Score Male 42 110,21 18,881

As can be seen in Table 1, the female students’ sustainable environmental education attitude mean score
(M=116.23) is higher than that of the male students (M=110.21). The difference between the female and male
students’ mean attitude scores is 6.02 in favor of the female students and this difference isn’t statistically
significant (ts,y=1.787; p>.05).

The second sub-problem of the study looked at the correlation between the pre-service science teachers’
sustainable environmental education attitude scores and the grade level variable. As can be seen in Table 2, with
the students’ increasing grade level, their sustainable environmental education attitude scores also increase
(M=102.80, 117.71, 118.77 and 120.34, respectively).

Table 2. Descriptive statistics related to the pre-service science teachers’ sustainable environmental education
attitude scores in relation to grade level

Dependent Variable Grade Level N Mean Std. Deviation
Sustinable 1 42 102,80 20,931
Environmental ) 35 117,71 16,425
Education Attitude
S 3 31 118,77 15,171

cores
4 46 120,34 15,759
Total 154 114,64 18,691

Levene test conducted to test the homogeneity of the variances belonging to the data revealed that the variances
are not homogenous (p<.05) (Table 3).

Table 3. Test of homogeneity of variances

Levene Statistic dfl df2 Sig.

3,228 3 150 ,024

As can be seen in Table 4, the grade level-based difference between the pre-service science teachers’ sustainable
environmental education mean scores was found to be significant as a result of the variance analysis (F3.150=9.109;
p<.001).
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Table 4. ANOVA results related to the pre-service science teachers’ sustainable environmental education attitude
scores in relation to grade level

Source of Variance Sum of Squares df Mean Square F Sig.
Between Groups 8237,592 3 2745,864
Within Groups 45217,473 150 301,450 9,109 ,000
Total 53455,065 153
* Sig.<0.001.

Because the variances belonging to the research data is not homogenous, Dunnett C multiple comparison test was
preferred (Table 5).

Table 5. The results of Dunnett C multiple comparison test

(I) Grade (J) Grade ) 95% Confidence Interval
Mean Difference (I-J) Std. Error
Level Level Lower Bound Upper Bound
2 -14,90476" 4,25907 -26,3509 -3,4586
1 3 -15,96467" 422568 -27,3523 -4,5770
4 -17,53830 3,97875 -28,1784 -6,8982
1 14,90476" 4,25907 3,4586 26,3509
2 3 -1,05991 3,89021 -11,6015 9,4817
4 -2,63354 3,62047 -12,3623 7,0953
1 15,96467" 422568 4,5770 27,3523
3 2 1,05991 3,89021 -9,4817 11,6015
4 -1,57363 3,58112 -11,2336 38,0863
1 17,53830" 3,97875 6,8982 28,1784
4 2 2,63354 3,62047 -7,0953 12,3623
3 1,57363 3,58112 -8,0863 11,2336

* The mean difference is significant at the 0.05 level.

As can be seen in Table 5, according to the results of Dunnett C multiple comparison test, there is a significant
difference between the sustainable environmental education attitude mean scores of the 2nd, 3rd and 4th grade
students and that of the 1st grade students.

The pre-service science teachers’ attitudes towards sustainable environmental education seem to be positive and
moderately high (Table 6).

Table 6. Descriptive statistics results related to the pre-service science teachers’ sustainable environmental
education attitude total scores

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Total scores of sustainable
X . . 154 52,00 143,00 112,5952 19,15154
environmental education attitude
Valid 154
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4. Discussion

The current study investigated the pre-service science teachers’ attitudes towards sustainable environmental
education in terms of gender and grade level.

It was found that the pre-service science teachers’ scores of attitudes towards sustainable environmental
education do not vary significantly by gender. Yet, the female students’ mean attitude score was found to be
higher than that of the male students. When the relevant literature is reviewed, it is seen that though in general
females’ attitudes towards sustainable environmental education are more positive, there are also some studies
reporting conflicting results. Giirbliz, Cakmak and Derman (2013) found that the pre-service biology teachers’
scores of attitudes towards sustainable environment differ significantly in favor of the female participants in the
sub-dimensions of “Positive Opinions about Sustainable Environmental Education” and “Sensitivity towards
Sustainable Environmental Education”. In this regard, it was determined that the female students are worried
about urban sprawl and the use of pesticides in agriculture and the possibility of extinction of many animal
species in Turkey and they are conscious about purchasing products that can be harmful to environment.
Moreover, the female participants were found to be more careful about the use of resources such as energy and
water than the male participants. Torbjornsson, Molin and Karlberg (2011) conducted a study to gain
information about 918 secondary school students’ attitudes towards sustainability and found no statistically
significant difference between the male and female students. Yet, they found that the female students’ attitudes
towards the protection of nature are stronger than those of the male students. On the other hand, the male
students were found to have stronger attitudes towards the exploitation of nature. Both male and female students
accepted that they have intention to control nature. One of the remarkable points was that in terms of social
solidarity, while 44% of the female students admitted that they have the responsibility to help poor nations, only
26% of the male students accepted this responsibility. Findings of Uitto et al. (2003) support the hypothesis that
there are differences between the attitudes of boys’ and girls’ factor scores describing their attitudes towards
environmental responsibility. It was concluded that the girls’ factor scores determining their attitudes towards
environmental responsibility are higher and more positive than those of the boys. These findings concur with
Jarvinen (1995) stating that Finnish female adolescents aged at 15-17 years old have more positive attitudes than
male adolescents (as cited Uitto et al., 2003). Khan and Trivedi (2015) investigate the effect of social gender on
the sustainable purchasing behaviors of the consumer in the United Arab Emirates. The findings of the study
underline the fact that there are gender-based differences in terms of the effective use of resources, minimization
of waste and optimization of scarce resources. The findings also showed that women have a greater tendency
towards purchasing products that contribute to the protection of energy and other natural resources. Heinzle and
Kénzig (2010) point out that women attach greater importance to making sustainable purchasing decisions.
Zelezny et al. (2000) reported findings indicating that men are more worried about environment; thus, focus
more on sustainable consumption. Torgler et al. (2008) conducted a comprehensive study in western and eastern
European countries and reported that women are more willing to make contributions to the protection of
environment. Empacher et al. (2000) explored gender-based difference in consumption patterns and found that
while men are more oriented towards comfort, women are more oriented towards health and environment.

In light of the findings reported in the literature, it can be argued that while women are more sensitive about
solidarity, protection and responsible behaviors towards environment, men are more tended to controlling nature
and exploiting natural resources.

The second sub-problem of the current study aims to investigate whether the pre-service teachers’ scores of
attitudes towards sustainable environmental education vary significantly depending on grade level. It was found
that the pre-service teachers’ attitude scores increase with increasing grade level. The grade level-based
differences between the mean attitude scores of the students were found to be significant. The highest mean
attitude score belongs to the fourth-year students. Moreover, a significant difference was found between the mean
scores of the 2nd, 3rd and 4th year students and that of the 1st year students. Giirbiiz, Cakmak and Derman (2013);
in their study on the pre-service biology teachers, found that the scores taken from the sub-dimensions of
“Consciousness about Sustainable Environment” and “Voluntariness” by the fifth-year pre-service teachers are
significantly higher than the others and the first-year pre-service teachers are more sensitive about the use of
energy and recyclable paper. Ozdemir and Arik (2013) also found that the students’ attitudes towards sustainable
environment vary significantly in favor of 8th grade students. With students’ increasing grade level, their
attitudes towards sustainable environment were also observed to be increasing. In a study looking at the
relationship between the pre-service geography teachers’ attitudes towards environment and grade level, a
significant difference was found between the environmental attitudes mean scores of the first-year students and
fourth-year students (Aydm & Unaldi, 2015).

176



hes.ccsenet.org Higher Education Studies Vol. 7, No. 3; 2017

In light of these findings, it is thought that the elective courses taken by students about environmental science,
environmental education and sustainable education positively affect their attitudes towards sustainable life with
increasing grade level. This indicates that pre-service teachers need to be trained about education for
sustainability and therefore, more content about education for sustainability should be integrated into teacher
training programs together with suitable learning and teaching strategies. The findings of the study also reveal
the importance of focusing on affective dimensions such as attitude for sustainable life.

In light of the findings of the study, it can be suggested that further research can attempt to determine the attitudes
of pre-service teachers from different branches and to analyze different factors affecting attitude.
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