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Abstract

The aims of this study were; first to investigate the mediating effects of pre-service teachers’ (PTs) attitude
toward environment on the relationship between their environmental concern and environmental
responsibility, and second, to explore the moderating effect of gender on the relationships between; PTs’
environmental concern and responsibility; and environmental attitude and responsibility. A total of 1626
PTs completed the Environmental Literacy Survey. The findings revealed that PTs’ attitude had a
significant mediating effect on the relationships between environmental concern and responsibility.
Furthermore, the results of the moderation analysis showed that the relationships did not differ in female
and male participants.

Key words: Environmental literacy, attitude, responsibility, gender, mediation, moderation.

Introduction

Our attempt with this research is to explore the mediating effect of attitude toward
environment on the relationship between environmental concern and environmental
responsibility. Besides, we attempted to reveal the moderating effect of gender on the
relationship between environmental concern and environmental responsibility and the
moderating effect of gender on the relationships between attitude toward environment
and environmental responsibility. What brought us to investigate the relation among
these environmental literacy dimensions through mediation and moderation analysis
however is the inconsistency related to the impact of attitude on the other components
of environmental literacy (EL). Therefore in the following section we have put our
reasonings forward in relation with the history of EL research, than we presented the
results obtained by the use of one of the novel approach (mediation and moderation
analysis). Therefore the context of this research is to propose a new insight to EL
literature for attempting to explore the relationships between affective components of
EL (environmental concern, responsibility, attitude) as well as the effect of gender on
these relationships by model testing using mediator and moderator analysis thus to
invigorate one of the inconsistent areas of EL research.

The concept of environmental literacy was first defined by Roth in an article for
Massachusetts Audebon (1968). He was replying “to the then frequent media
references to environmental illiterates who were responsible for polluting the

E-mail: nilayozzturk@gmail.com

ISSN: 2146-0329

1EJEE
Green



Oztiirk & Teksodz

environment” (Roth, 1992 p. 7). Roth then asked the question, “how shall we know the
environmentally literate citizen?” (p. 7), which became the starting point for discussion
and the development of the concept. Although concern about the environment has
substantially developed since then and now refers to much more than pollution,
developing environmental literacy remains the primary goal of environmental
education.

In the early days, the Thbilisi declaration (UNESCO-UNEP, 1977) was important in
marking the beginning of the idea of environmental education and opened the way for
definitions of environmental literacy. In 1980, Hungerford, Peyton, and Wilke (1980)
defined the environmentally literate as having positive attitudes, strong sense of
responsibility as well as knowledge on issues and action strategies. In their
announcement of the 1990 as the International Environmental Literacy Year, the
United Nations offered a broad definition of environmental literacy (UNESCO-UNEP,
1989). During the 1990s, environmental literacy was refined by Marcinkowski (1991),
who expanded on the definition in the Tbilisi declaration. Subsequently, Roth (1992)
defined environmental literacy as having the four strands of; knowledge, skills, affect
(sensitivity, attitude and values) and behaviour (personal investment, responsibility,
active involvement). Moreover, he emphasized the unique feature of environmental
literacy in that it goes beyond the cognitive skills, involving thinking, acting and valuing.
Furthermore, declaring that there is variation in people’s development of environmental
literacy Roth (1992) determined that there were three levels of environmental literacy;
namely, nominal, functional and operational, in each of which there are the stages of
awareness, concern, understanding and action. Roth (1992) also emphasized that
capability at a particular developmental stage should not be confused with the
achievement of the operational literacy itself. As he wrote, “a person who is
environmentally aware is not necessarily environmentally literate; nor is a person who
possesses broad environmental understanding; nor is one who demonstrates great
environmental concern; nor necessarily is one who takes action on environmental
issues” (p. 27).

Stables and Bishop (2001), on the other hand, argued that references to environmental
literacy in the environmental education literature do not refer to fundamental debates
about literacy. According to the authors, the justification for using the term in the way
that it appears in those references remains limited due to existing notions of
environmental literacy having a lack of grounding in the literacy debate outside
environmental education. Therefore, Stables and Bishop consider the environment as
the text and they make distinctions between strong (taking a broad view of literacy and
acknowledging its full ramifications with environmental education) and weak
(inconsistent with the field of environmental education) conceptions of environmental
literacy. Accepting the environment as the text, however, brings authors to the point
that, “we do not merely understand our environment scientifically, or in terms of one
scientific approach, but ‘read’ it historically, aesthetically, and so on” (p. 93). Yet,
according to the authors, “there are many ‘correct’ or different ways of understanding
the environment” (p. 93). Thus, beginning from the end of the 20" century, the debate
related to environmental literacy has continued concerning the relationships between
the components of attitudes, knowledge and responsible environmental behaviour
(Arnon, Orion, & Carmi, 2014; Cheng & So, 2015; Erdogan & Ok, 2011; Esa, 2010;
Goldman, Assaraf, & Shaharabani, 2013; Goldman, Yavetz, & Pe’er, 2006; Hsu, 2004;
Hsu & Roth, 1998; Hsu & Roth, 1999; McBeth, Trudi, & Volk, 2009; Pe’er, Goldman, &
Yavetz, 2007; Shephard et al., 2014; Author, 2013; Yavetz, Goldman, & Pe’er, 2009).
In other words, the debate that was about the definition of the environmental literacy in
the 1990s now focuses on the relationships among the components that explain the
achievement of overall operational environmental literacy.
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In the related literature, the target has moved to the changes occurring in the
components themselves and the relationship between the components over time and
with and without exposure to environmental education (Pe’er, Goldman, & Yavetz,
2007). According to a considerable amount of research, increasing an individual’s
environmental knowledge results in more positive attitudes toward the environment
(Bradley, Waliczek, & Zajicek, 1999; McMillan, Wright, & Beazley, 2004). However, the
relationship between the cognitive components, affective components and behaviour
maintain their complexity. Therefore, we still adhere to the claim made by Hungerford
and Volk in 1990 that knowledge, as a critical component of environmental literacy, is
not on its own, a sufficient precursor for environmentally responsible behaviour. The
affective components are necessary for the transfer of knowledge into responsible
environmental behaviour and are important for the development environmental literacy.

The background for the current debate related to the relationships among the
components of environmental literacy relies upon Roth’s (1992) claim given above. He
stated that in terms of the stages of environmental literacy capability at a particular
developmental stage should not be confused with achievement of operational literacy
itself. This raises the question of what the most predominant component that
determines operational environmental literacy is and whether there is a key component
of environmental literacy that would allow us define a person as inevitably
environmentally literate.

In a study that explores the barriers to pro-environmental behaviour, Kollmuss and
Agyeman (2002) proposed a model for pro-environmental behaviour. Their model
displayed how the different factors influence each other and pro-environmental
behaviour and that most of the factors are self-explanatory. As well as reporting that
the greatest positive influence on pro-environmental behaviour is achieved when
internal and external factors act synergistically, the authors reported that environmental
knowledge, values, and attitudes, together with emotional involvement make up a
complex which is called ‘pro-environmental consciousness’. Likewise, Tsevreni (2011)
presented an alternative approach to environmental education that focuses on
children's ideas and action rather than scientific knowledge.

The tendency of environmental educators to focus on emotion rather than scientific
knowledge has echoes of Gardner’s multiple intelligence theory (1999) and his attitude
towards understanding:

| want my children to understand the world, but not just because the world is fascinating
and the human mind is curious. | want them to understand it so that they will be
positioned to make it a better place. Knowledge is not the same as morality, but we
need to understand if we are to avoid past mistakes and move in productive directions.
An important part of that understanding is, knowing who we are and what we can do...
Ultimately, we must synthesize our understandings for ourselves. The performance of
understanding that try matters are the ones we carry out as human beings in an
imperfect world which we can affect for good or for ill (p. 180-181).

The reason behind such a discussion is beyond the scientific curiosity; it is related to
the search for more effective environmental education and the development of
environmentally literate future generations. Five decades have passed since Roth
posed the question (“how shall we know the environmentally literate citizen?”), but it
appears that there is not sufficient progress in increasing our knowledge of the
environment. Furthermore, there needs to be an assessment of how environmental
education has developed in line with the important global problems which were
described by the UN Millennium goals in 2000 which include; poverty, hunger, primary
education, gender equality, child mortality, and environmental sustainability. Therefore,
environmental education as a source of knowledge needs regenerating by
strengthening the concept of environmental literacy.
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The way to remedy environmental education may come from the following three
assertions as given above: 1. Different people are drawn to different semiotic systems
(Gardner, 1999). 2. Capability at a particular developmental stage should not be
confused with the achievement of the operational literacy itself (Roth, 1992) 3. We do
not merely understand our environment scientifically or in terms of one scientific
approach, but “read” it historically, aesthetically, and so on. Thus, there are many
“correct” or different ways of understanding the environment (Stables & Bishop, 2001).
We have inferred that what these three statements appear to have in common is the
affective components of environmental literacy, and this may be the key that can allow
us to define a person as inevitably environmentally literate.

Moreover, the above-mentioned claims lead us to focus on environmental attitudes that
have been defined as a psychological tendency expressed by evaluating the natural
environment with some degree of favour or disfavour (Milfont & Duckitt, 2010).
Attitudes apply to general feelings toward ecology and the environment, feelings and
concern for specific environmental issues and feelings towards acting to remedy
environmental problems. Pro-environmental attitudes rise and fall with current events
and vary with age, gender, socioeconomic status, nation, urban-rural residence,
religion, politics, values, personality, experience, education, and environmental
knowledge. Therefore, environmental attitudes are important because they often, but
not always, determine behaviour that either increases or decreases environmental
quality.

One of the scales to measure environmental attitudes is the New Environmental
Paradigm (NEP) developed by Dunlap and Van Liere (1978) and that was later revised
as the New Ecological Paradigm Scale (Cordano, Welcomer, & Scherer, 2003; Dunlap,
Van Liere, Mertig, & Jones, 2000). Providing a tool for evaluating an individual's
environmental orientation, NEP represents an ecocentric worldview and allows
researchers to assess an individual’s environmental orientation on a continuum from
ecocentrism to anthropocentrism.

From the literature search, we have hypothesized that the key component of
environmental literacy which allows us to define a person as inevitably environmentally
literate may be related to affective components, and for our study, we defined the
affective components as; environmental attitudes, concern and responsibility.

It is evident from the environmental education literature that there is a relationship
between environmental concern and responsibility; however, we need to explore the
mechanism(s) through which an effect operates and how its boundary conditions or
contingencies are established. Therefore, posing questions of “how” and “when” may
result in a deeper understanding of these components of environmental literacy, thus
leading us define a person’s environmentally literacy (Hayes, 2012). Accordingly, our
purpose was to explore the effect of attitude on the other affective dimensions of
environmental literacy namely; environmental concern and responsibility.

To explore the effects of attitude toward environment on the relationship between
environmental concern and environmental responsibility we used the mediation
analysis as proposed by Hayes (2013). In addition, we used moderation analysis to
determine the effect of gender on the relationship between environmental concern and
environmental responsibility, and the effect of gender on the relationship between the
attitude towards environment and environmental responsibility. In environmental
education literature, gender has generally been evaluated as being implicated in the
relation between the value orientations and behaviour. For example; Stern, Dietz, and
Kalof (1993) reported that women have stronger beliefs than men about consequences
for self, others, and the biosphere.
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Similarly, the research undertaken by Bord and O’Conner (1997) showed that
differences in perceived vulnerability to risk explain the gender gap found in
environmental surveys and other areas of potential risk. As a result, they reported that,
in response to every question in the survey that involves reactions to a specific risk,
women were more concerned than men; however, in terms of health-risk perceptions
of environmental concerns, the gender gap disappeared.

Moreover, research on environmental concern has consistently found that women have
modestly stronger pro-environmental values, beliefs, and attitudes than men. Xiao and
McCright (2015) used a structural equation modelling technique on General Social
Survey data in the US from 2000 and 2010, and found that women report greater pro-
environmental views and concern about environmental problems than men.

We chose pre-service teachers (PTs) as the sample because as key people in
environmental education, PTs are the preliminary target population in attempts to
explore the means of developing the knowledge and practice through more effective
environmental education.

The main purposes of the present study are; first to investigate the mediating effects of
PTs’ attitude toward environment on the relationship between their environmental
concern and environmental responsibility. Second, we attempted to reveal the
moderating effect of gender on the relationships between PTs’ environmental concern
and environmental responsibility; and the moderating effect of gender on the
relationships between attitude toward environment and environmental responsibility.
To this end, our research questions (RQ) were:

RQ.1. What is the mediating effect of the PTs’ attitude toward environment on the
relationship between their environmental concern and environmental responsibility?

RQ.2. What is the moderating effect of gender on the relationship between the PTs’
environmental concern and environmental responsibility?

RQ.3. What is the moderating effect of gender on the relationship between the PTs’
attitude toward environment and environmental responsibility?

Methodology

Research Design

The design of the study was based on survey and correlational research. In survey
research, certain aspects or characteristics of a group of people are investigated
asking them a list of questions (Frankel & Wallen, 2006). Since one of the main
purposes of the present study was to reveal the environmental literacy of PTs enrolled
in the faculty of education, we chose to use the survey research design. The other
research design used in the present study was the correlational research design. In
this design, a combination of moderation and mediation analysis was utilized (Hayes,
2013).

Moderation occurs when the relationship between two variables depends on a third
variable, called the moderator variable. This third variable is characterized as an
interaction. In the correlational analysis framework, a moderator is the third variable
that affects the zero-order correlation between an independent and a dependent
variable. The moderation analysis aims to answer the questions related to ‘when’. In
the present study, the moderation analysis was used to determine the effect of gender
on the relationships between PTs’ environmental concern and environmental
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responsibility, and between PTs’ attitude toward environment and environmental
responsibility.

A mediation model also uses a third explanatory variable, called the mediator variable,
to identify and explicate the mechanisms or processes underlying a relationship
between an independent and a dependent variable. Mediating relationships occur
when the third variable plays an important role in governing a relationship between the
two other variables. The mediation analysis focuses on answering the questions
related to ‘how’. In the present study, the mediation analysis was used to explore the
effect of PTs’ attitude toward environment on the relationship between their
environmental concern and environmental responsibility.

Sample

The participants of this study were 1626 PTs enrolled in the school of education of a
university located in Anatolia Region (Kirsehir province) in Turkey. Almost 70 % of the
PTs were from the departments of Computer Education and Instructional
Technologies, Elemenary Education, Turkish Language Education and Social
Sciences Education. However the rest were from the Departments of Science
Education (16.1%), Mathematics Education (6.6%) and Early Childhood Education
(8.5). Thirty percent of the participants were male and 70% were female with the
average age of 20.3 years.

Instrument

The instrument used in the study was the Environmental Literacy Survey (Kaplowitz &
Levine, 2005). The original survey consists of four main categories with distinct sets of
questions concerning knowledge, environmental attitude, responsibility, and concern.
However, in the present study, the last three components were utilized. Using these
components, the respondents’ environmental attitudes (10 items), responsibility (19
items), and concern (9 items) were investigated using a 5-point Likert-type scale. To
measure PTs’ attitudes and values related to the environment, the environmental
attitude items were adapted to the present study from the New Ecological Paradigm
Scale (NEP) (Dunlap, Liere, Mertig, & Jones, 2000). The environmental responsibility
items measured PTs’ perceptions about their responsibility to take part in pro-
environmental actions. Finally, the environmental concern items revealed PTS’
sensitivity and level of concern related to certain environmental problems and issues.
In addition to these items, ten demographic questions were asked to determine the
respondents’ self-evaluation of their environmental background and obtain personal
information; such as age, grade level, department, gender, and parents’ level of
education.

The instrument was originally developed in English, and previously translated and
adapted to Turkish by Author (2009). In their study, the Turkish version of the
questionnaire was peer-reviewed by three experts in the field of science education and
one expert in the field of environmental science and some revisions were made. The
Turkish version of the questionnaire was pilot-tested and its validity has been
confirmed by Author (2009). The authors used the Cronbach alpha and found the
internal consistency of the environmental attitude, responsibility, and concern
dimensions to be 0.64, 0.80, and 0.88, respectively. In the present study, the internal
consistency was also assessed using the Cronbach’s alpha and found to be 0.56, 0.77,
and 0.85 for the attitude, responsibility and concern item sets, respectively. In order to
ensure the construct validity, the researchers also carried out a confirmatory factor
analysis using AMOS 21. The results indicated a good fit, proved with high fit indices
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(RMR= 0.052; GFI= 0.89; RMSEA= 0.051). Since they did not load to the factors
significantly, one item related to attitude; namely “The Earth has plenty of natural
resources if we just learn how to develop them” and one responsibility item,
“Landowners should be allowed to drain wetlands for agricultural or industrial uses”,
were omitted.

Data Colleciton and Analysis

Data collection was carried out during the fall of 2013. One of the authors of the study
collected the data from PTs in all classrooms. The consistency of data collection was
ensured by following the same procedure in all classrooms. The participation was
voluntary and ethical commission permissions were taken prior to the data collection
process.

The survey data was quantitatively analysed. Following the descriptive analyses, the
mediation analysis was used to reveal the mediating effect of PTs’ attitude toward
environment on the relationship between their environmental concern and
environmental responsibility. Then, the moderation analysis was conducted to examine
the moderating effect of gender on the relationships; between PTs’ environmental
concern and environmental responsibility; and between PTs’ attitude toward
environment and environmental responsibility. A statistical tool called PROCESS
(Hayes, 2012) was used to conduct both the mediation and moderation analyses. Most
statistical software does not allow modern moderation and mediation analyses to be
conducted in a straightforward way. PROCESS, however, is a versatile modelling tool
for SPSS that combines many of the functions of popular procedures and tools (such
as SOBEL and INDIRECT) in one simple-to-use procedure.

Findings

We present the results in four sections, in accordance with our research questions: 1.
PTs’ self-evaluations about environmental problems; 2. General characteristics of PTs’
environmental literacy; 3. Mediating effects of attitude toward environment on the
relationship between environmental concern and environmental responsibility; 4.
Moderating effect of gender on the relationships between environmental concern and
environmental responsibility, and between attitude and responsibility.

Pre-service Teachers’ Self-evaluations on Their Perceptions Related to Environmental
Problems

Participants were asked four questions to evaluate their environmental background
about their perceptions regarding environmental problems/issues. As presented in
Table 1, 55.2% of Turkish PTs stated that they have a fair amount of environmental
concern and 49.4% reported their degree of knowledge about environmental issues
and problems to be “only a little”. In addition, 65% of the participants reported
environment as the second or most important problem faced globally. In this study,
nearly half of the Turkish PTs (48.5%) stated that their childhood and the
environmental behaviours of their parents had an influence on their perceptions about
environmental problems.
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Table 1.
Participants’ self evaluation on their environmental background

ltem Agreement
(%)

Perceptions on concern about environmental problems

A lot 5.7

A fair amount 55.2

A little 34.5

Only a little 3.7

Not at all 1.0

Perceptions about the importance of the environmental problems

Environment as one of the 2 or 3 most important problems 65.0

Environment as an important problem with several more important 317

ones

Environment as an unimportant problem 1.1

Environment as not a problem 2.2

Perceptions about the degree of knowledge about environmental issues and

problems

A lot 2.1

A fair amount 47.3

Only a little 49.4

Practically nothing 0.6

Don’t know 0.6

Do you think your childhood and parents’ environmental behaviors have an
influence on your perceptions about environmental problems now?

Yes 48.5
Maybe 33.1
No 11.6
No idea 6.8

Pre-service Teachers’ Environmental Literacy in terms of Attitude, Concern and
Responsibility

Environmental attitudes. The mean score of Turkish PTs concerning the environmental
attitude items was 3.83 out of 5 (SD=1.06). The highest mean score was found to be
4.59 for the item, “Plants and animals have as much right as humans to exist”. The
lowest mean, on the other hand, was 3.18 that was obtained from the responses to the
item, “The balance of nature is strong enough to cope with the impacts of modern
industrial nations”. Furthermore, this item received the highest frequency (30.9%)
among the “undecided” responses, followed by the item, “We are approaching the limit
of the number of people the earth can support” (26 %). Therefore, although the M value
for the attitude dimension of the Environmental Literacy Survey was reasonably high,
the above-mentioned results related to the “undecided” responses indicate that PTs
have quite uncertain positions related to the relationship between human beings and
environment (Table 2).
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Table 2.
Percentage of respondent agreement with environmental attitude items

Frequency (%)
Item Agree Undecided Disagree @M S.D.
We are approaching the limit 59.5 26.0 14.5 3.63 1.03

of the number of people the

earth can support.

When humans interfere with 64.6 19.4 16.0 3.72 1.07
nature it often produces

disastrous consequences.

Plants and animals have as 92.6 2.4 5.1 459 0.89
much right as humans to exist.
The balance of nature is 40.7 30.9 28.4 3.18 1.16

strong enough to cope with the

impacts of modern industrial

nations.

Despite our special abilities 58.2 225 19.2 3.53 1.14
humans are still subjects to

the laws of nature.

The so-called “ecological 62.3 23.7 14.0 3.69 1.06
crisis* facing humankind has

been greatly exaggerated.

Humans were meant to rule 69.2 11.7 19.0 3.81 1.23
over the rest of nature.
Humans will eventually learn 80.5 11.1 8.4 4.08 0.99

enough about how nature

works to be able to control it.

If things continue on their 84.9 8.7 6.5 4.27 0.97
present course, we will soon

experience a major ecological

catastrophe.

Average 68.0 17.3 14.5 3.83 1.06

Environmental responsibility. For the environmental responsibility items, Turkish PTs
scored, on average, 3.97 out of 5. Nearly all the participants agreed to the item, “It is
important that everyone be aware of environmental problems” with a mean score of
4.60 and the agreement percentage of 94.8 (Table 3). The next item was “All plants
and animals play an important role in the environment”, which is similar to the attitude
item, “Plants and animals have as much right as humans to exist” that also received
the highest mean value. Similarly, the items that consider only human (or non-human)
received the highest frequencies of all; for example, “Government should pass laws to
make recycling mandatory” (M=4.46); and “Collective action (i.e. movements) is central
to solving environmental problems” (M=4.38). However, items that include both human
and non-human interrelationships received the lowest frequencies, as in the following
items; “Wild animals that provide meat for people are the most important species to
protect” (M=3.24) and “Landowners should be allowed to drain wetlands for agricultural
or industrial uses” (M=2.68).
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Table 3.

Percentage of respondent agreement with environmental attitude items

Frequency (%)
Item Agree Undecided Disagree M S.D.
We are approaching the limit of 59.5 26.0 14.5 3.63 1.03

the number of people the earth

can support.

When humans interfere with 64.6 19.4 16.0 3.72 1.07
nature it often produces

disastrous consequences.

Plants and animals have as much 92.6 24 5.1 459 0.89
right as humans to exist.
The balance of nature is strong 40.7  30.9 28.4 3.18 1.16

enough to cope with the impacts
of modern industrial nations.

Despite our special abilities 58.2 225 19.2 353 1.14
humans are still subjects to the

laws of nature.

The so-called “ecological crisis®* 62.3  23.7 14.0 3.69 1.06
facing humankind has been

greatly exaggerated.

Humans were meant to rule over 69.2 11.7 19.0 3.81 1.23
the rest of nature.
Humans will eventually learn 80.5 11.1 8.4 4.08 0.99

enough about how nature works

to be able to control it.

If things continue on their present 84.9 8.7 6.5 4.27 0.97
course, we will soon experience a

major ecological catastrophe.

Average 68.0 17.3 14.5 3.83 1.06

Environmental concern. Among the given environmental problems, Turkish PTs were
found to have the highest concern for ‘water shortage’ and ‘poor drinking water quality’
with the mean scores of 4.26 and 4.25, respectively (Table 4).
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Table 4.
Percentage of participants’ responses on environmental concern items

T 33 ER B
Item £ E£8 §g E
e 0o § ) )
58 E8 § Eg B8 q
28 <83 w8 S8 s o
Air pollution 3.1 13.7 71 584 17.8 3.74 1.00
Water pollution 2.0 10.3 76 534 26.8 3.93 0.96
Automobile 10.7 178 17.6 395 144 329 1122
emissions
Industrial wastes 12.2 19.7 175 36.3 143 321 1.25
Hazardous 9.4 16.1 134 37.9 232 349 1.26
wastes
Poor drinking- 24 6.5 6.3 331 51.7 425 0.99

water quality
Water shortage 2.0 63 6.2 346 509 4.26 0.96

Ozone layer 7.9 16.1 13.2 40.7 221 353 1.22
depletion

Climate change 5.1 13.4 138 422 255 3.70 1.14
Average 6.08 13.3 114 417 274 3.71 1.11

In terms of the results on the descriptive statistics, PTs in this study had positive
environmental attitudes and responsibilities when human and environment were
separately considered; however, they were undecided when there was a case of
interrelation between human and nature.

PTs environmental concern was only regarding the problems of national concern.
Water shortage and drinking water quality have currently been on the agenda of
Turkey due to the less rainfall compared to past years which is considered to be one of
the impacts of climate change. However, the results showed that PTs in this study did
not perceive global problems as the results of or reasons for the national problems.

The results of the descriptive analysis, therefore, possess the characteristic of PTs
environmental literacy that there may be an additional interrelation/s between
environmental attitudes, responsibility and concern, which can further explain the
above-mentioned attitudes toward environment.

The Mediating Effect of Attitude toward Environment on the Relationship between
Environmental Concern and Environmental Responsibility

As mentioned before, one of the purposes of the present study was to investigate the
mediating effects of attitude toward environment on the relationship between
environmental concern and environmental responsibility. Before proceeding with the
mediation analysis, the Pearson correlation coefficients among the variables were
calculated and given in the Table 5 below.
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Table 5.

Pearson correlations and reliability of the variables

Variable a Pearson correlation (r)
1 2 3
1. Attitude .56 0.49* 0.10*
2.Responsibility 77 0.16*
3. Concern .85
*p<.01

As shown in Table 5, the correlation coefficient was found to be 0.49 between the
attitude and responsibility variables, 0.10 between attitude and concern, and 0.16
between responsibility and concern. Therefore, all the Pearson correlations were
significant at the 0.01 significance level. The reliability coefficients were between 0.56
and 0.85, which are consistent with the results of the previous studies.

Figure 1 presents the mediation model using a diagram. In the model, attitude is the
mediator variable between the concern and responsibility variables, and a, b, and c'
are the regression coefficients. c' is the direct effect of concern on responsibility where
the indirect effect of concern on responsibility through attitude is a*b. The total effect of
concern on responsibility, denoted as c, is the sum of direct and indirect effects (c'+
a*b).

Attitude

Concern

\ 4

Responsibility

Figure 1. Mediation model diagram

The two regression equations of the present model are:
(1) Attitude = i; + aConcern

(2) Responsibility = i; + c'Concern + bAttitude, where iy and i, are the regression
intercepts.
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Table 6.
Path coefficients from the model

Attitude Responsibility
Regression SE p Regression SE p
coefficient coefficient
Concern A .065 .016 <.001 ¢ .133 .024 <.001
Attitude b .836 .037 <.001
Constant i; 32.332 .549 <.001 ip 42.156 1.458 <.001
R?=0.009 R?=0.255
F(1, 1653)=16.219, p<.001 F(2, 1652)=283.534, p<.001

Table 6 presents the results of the mediation analysis. According to the results, the
coefficients a, b, and c' are significant. Coefficient a (a=0.065) indicates that there is a
significant correlation between the concern and attitude variables, which means that as
the concern scores increase by one unit, attitude scores increase by 0.065 unit. The
regression coefficient b (b=0.836) shows that there is a significant correlation between
the attitude and responsibility variables; so, when attitude increases by one unit,
responsibility scores increase by 0.84 units. The indirect effect of attitude on
responsibility (a*b= 0.054), on the other hand, means that as the variable concern
increases by one unit, responsibility increases by 0.054 unit. The direct effect of
concern on responsibility (denoted as ¢', was computed as 0.133 as displayed in Table
6) is the estimated difference in environmental responsibility between two PTs with the
same level of environmental attitude but different level of environmental concern (one
unit). The coefficient is positive, which means that a PT with more concern but an
equal level of attitude is estimated to possess 0.133 units higher responsibility.

The indirect effect of concern on responsibility through attitude (a*b) shows the
difference related to the effect of concern that will be created on responsibility; when
the concern score increases by one unit as a result of the influence of attitude on
concern, it influences responsibility. In terms of the direct effect, however, it is
necessary to determine whether the indirect effect is different from zero (Hayes, 2013).
If this is the case, then it can be suggested that attitude serves as a mediator variable
for the effect of concern on responsibility. According to the bootstrap confidence
interval generated by the PROCESS for the indirect effect in the mediation model, the
lower limit of the bootstrap confidence interval (BootLLCI) for the indirect effect was
0.0269 and the upper limit (BootULCI) was 0.0832. Since this interval does not include
zero, it can be concluded that attitude has a significant mediating effect on the
relationship between the variables of concern and responsibility. Finally, the total effect
of concern on responsibility (c= c' + a*b) is the sum of direct and indirect effects and
computed as 0.187, which is statistically significant with p being <0.001 and the
confidence level being somewhere between 0.1328 (LLCI) and 0.2418 (ULCI).

In the mediation analysis, when a mediator variable reduces the relationship between
the independent and dependent variable to zero, it is called a full mediation. In our
case, when attitude was included as the mediator variable into the model, the
relationship between concern and responsibility were not reduced to zero; however, it
was close to zero, and the PROCESS analysis revealed that the indirect effect was
significant. Therefore, we can conclude that there was an indirect effect between the
variables of this study and attitude had a significant mediating effect on the relationship
between concern and responsibility.
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The Moderating Effect of Gender on the Relationship between Environmental Concern
and Responsibility

In the moderation analysis, the moderating effect of gender on the relationship
between concern and responsibility was investigated. Figure 2 presents the related
conceptual model and the equation of the analysis is given below:

Responsibility = i;+ciConcern+c,Gender+c;Concern*Gender

Gender

Concern

Responsibility

Figure 2. Conceptual model of the moderation analysis

As shown in the statistical models (Figure 3), the paths are; 1-) from the independent
variable to the dependent variable, 2-) from the moderator variable to the dependent
variable, and 3-) from the interaction variable (concern*gender) to the dependent
variable.

Concern C
C2
Gender Responsibility
Concern*Gender C3

Figure 3. Statistical model of the moderation analysis

In the statistical model, the key result is the estimate of c; not being statistically
different from zero, which means that the effect of concern is not dependent, at least
linearly, on gender. On the contrary, if c3 was significantly different from zero, it would
be an indication that the effect of concern depended on gender. Table 7 presents the
results from the PROCESS analysis examining the moderation effect of gender on the
relationship between concern and responsibility.
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Table 7.
Results of the moderation analysis

Coeff. SE t p
Intercept i 75.468 0.191 394.888 <.001
Concern (X) C1 0.187 0.034 5.580 <.001
Gender (M) C2 0.430 0.447 0.962 .336
Concern*Gender (XM) c3 0.041 0.077 0.532 .595

R?=0.028, MSE=59.688
F(3, 1631)=11.741, p<.001

The regression coefficient for XM was found to be 0.041 and was not statistically
different from zero, with t(1631) being 0.532 and p being 0.595. Thus, the effect of
concern on responsibility does not depend on gender. This means that the relationship
between concern and responsibility did not differ in females and males. The non-
significant moderation effect of gender on the relationship between concern and
responsibility was also supported by the PROCESS output, which displayed the range
between the lower limit confidence interval (LLCI = -0.1098) and the upper limit
confidence interval (ULCI = 0.1914) for the interaction including zero.

The Moderation Effect of Gender on the Relationship between Attitude and
Responsibility

The possible moderation effect of gender on the relationship between attitude and
responsibility was investigated using moderation analysis. Figure 4 presents the
related conceptual model and the equation of the analysis is given below:

Responsibility = i+cqAttitude+c,Gender+c;Attitude*Gender

Gender

Attitude y Responsibility

Figure 4. Conceptual model of the moderation analysis

As shown in statistical models (Figure 5), the paths are; 1-) from the independent
variable to the dependent variable, 2-) from the moderator variable to the dependent
variable, and 3-) from the interaction (attitude*gender) to the dependent variable.
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Attitude
C1

Gender Responsibility

Attitude*Gender

Figure 5. Statistical model of the moderation analysis

In this statistical model, the estimate of c; was not statistically different from zero,
which means that the effect of attitude was not dependent, at least linearly, on gender.
If c3 was significantly different from zero, we would conclude that the effect of attitude
depended on gender. Table 8 gives the results from the PROCESS analysis examining
the moderation effect of gender on the relation between attitude and responsibility.

Table 8.
Results of the moderation analysis

Coeff. SE t p
Intercept i 75.479 0.169 447.012 <.001
Attitude (X) C1 0.846 0.061 13.772 <.001
Gender (M) C2 -0.101 0.372 -0.272 .786
Attitude*Gender (XM)  c3 -0.103 0.128 -0.801 423

R?=0.244, MSE=46.425
F(3, 1631)=64.954, p<.001

The regression coefficient for XM was -0.103 and was not statistically different from
zero with t(1631) being -0.801 and p being 0.423. Therefore, the effect of attitude on
responsibility did not depend on gender. In other words, the relationship between
attitude and responsibility was not different in females and males. The non-significant
moderation effect of gender on the relationship between attitude and responsibility is
also observed from the PROCESS output, which gives the range between the lower
limit confidence interval (LLCI = -.3550) and the upper limit confidence interval (ULCI =
.1492) for the interaction including zero.

Discusion and Conclusions

We began with an ambitious question, “how to remedy environmental education”. We
were inspired by the claims asserting that affective components of environmental
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literacy are the key to define a person as inevitably environmentally literate. Our
purpose was to explore the effect of attitude on the other affective dimensions of
environmental literacy; namely environmental concern and responsibility. We used the
mediation analysis to explore the effect of environmental attitude on the relationship
between the variables of environmental concern and environmental responsibility. In
addition, we used the moderation analysis to determine the effect of gender on the
relationship between environmental concern and environmental responsibility, and
between attitude toward environment and environmental responsibility.

As a result, we found that attitude had a significant mediating effect on the relationship
between concern and responsibility. We can, therefore, conclude that attitude is one of
the major components that determine operational environmental literacy. Although this
is not a new finding, it is important in terms of displaying the mediating effect of
attitude. It is not sufficient to consider the direct effects of internal and external factors
to explain pro-environmental behaviour; the mediating effects also need to be
explored. As shown in the present study and also reported by Kollmuss and Agyeman
(2002), the biggest positive influence on pro-environmental behaviour is achieved
when internal and external factors act synergistically.

Our findings related to PTs’ scores on attitude, concern and responsibility items
demonstrate the mediating effect of attitude on concern and responsibility. Although
the PTs in this study had high attitudes scores, they seemed to be undecided when
asked about the interrelation between human and nature. Yet, their environmental
concern was mainly with regard to the problems of national concern. They perceived
the global problems as the results of/reasons for the national ones, which indicate that
there is a further interrelation/s between affective/internal factors. In other words, PTs
in this study were not sure about the relationship between human and nature and this
uncertainty resulted in their environmental concern being limited to the problems that
they personally experienced. Accordingly, their responsibility towards the environment
was similar. When asked whether they agreed to the statement, “Wild animals that
provide meat for people are the most important species to protect”, 36 % remained
undecided. Thus, the way PTs in this study “read” the environment can be the result of
a cultural/social construct rather than a scientific one, and according to our results, this
is mediated by their attitude.

We also tested the moderating effect of gender on the relationships between
environmental concern and responsibility, and between attitude and responsibility, and
found that these relationships did not differ in females and males. Previous research
describing gender as an agent causing difference in values, behaviour, beliefs,
attitudes, concern, pro-environmental views (Stern et al., 1993; Xiao & McCright, 2015)
and vulnerability to risk (Bord & O’Conner, 1997) has focused on the effect of gender
on the individual variables; however, in this study, we focused on the mediating effect
of gender on the relationship between other variables (environmental concern and
environmental responsibility). To be precise, although gender makes a difference on
attitude, for most of the cases, it does not do so when its effect is questioned with the
regard to the relationships between the variables; thus supporting the difference shown
by the mediation analysis.

In the literature, a few studies used mediation and moderation analyses in education
and/or environmental education (e.g. Tarrant, Bright, & Cordell, 1997; Vaske & Kobrin,
2001). Yet, to our knowledge, there is no research investigating the mediating effect of
attitude on the relationship between environmental concern and environmental
responsibility, and the moderator effect of gender on the variables of environmental
literacy. We, therefore, suggest that mediation and moderation analyses are useful to
explore the interrelations between environmental literacy variables and further
research should be conducted on other variables, particularly to explore the mediating
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effect of knowledge on attitude. Furthermore, considering the changing nature of pro-
environmental attitudes depending on current events and variations with age, gender,
socioeconomic status, culture, urban-rural residency, religion, worldview, values,
personality, experience, education and environmental knowledge, we suggest and
encourage further attempts to perform a moderation analysis to explore the effects of
the above-mentioned variables on attitude.

In conclusion, we are aware that the results and evaluations of this study are not a
complete remedy for environmental education. However, we have proposed an
alternative approach to asserting that the affective components of environmental
literacy are the key to define a person as inevitably environmentally literate.

Furthermore, through our results we assert that, although we do not entirely deny the
importance of cognitive component, affective components of environmental literacy
shall be emphasized to define and raise persons inevitably environmentally literate.
Because, through our results we added to environmental literacy reserach that, the
relationship between environmental concern and responsibility may operate through
attitude and consideration of this mechanism help us educators in developing
effectiveness of education for sustainable development (ESD). As a matter of fact, the
recent research and practice in ESD is in line with our claim. For example through their
evaluations on the results project titled “Hello, Spring!“ Eelma et al. (2015) reported
that, values and attitudes come from childhood and home plays an enormous role in
the formation of attitudes and so does school and education. According to the results of
the project, the authors claim that nature education improves the quality of life by
sharing human values; it helps to develop respect, honesty, compassion, care and
responsibility. Through the activities of the project which carry all these values, the
development of a remarkable number of children’s values and attitudes towards life
around us is positively influenced. Similarly, Strode (2015) states that in the current life
sytles, education provides sphere of activities where the experience of humanity,
society and an individual - knowledge, skills, attitudes and value-orientation in terms of
the human him/herself, the human environment and nature - is particularly collected,
maintained and distributed. Therefore, education is an intellectual need that has to
assist people in maintaining and developing attitude towards values, intellectual
values. Thus, according to the author the overall process of upbringing and education
shall be value-oriented only in case if we can implement the principle of wholeness or
holistics. And as Koiv (2015) reported in their study to touch the students’ values, and
offer practical tasks and vary the teaching methods in order to create connections
between the students’ own lives, their communities and other peoples in different parts
of the world. As the author stated, encouraging students to share their thoughts and
attitudes and building their current values will have an influence their responsibility for
the future, as well as the knowledge or facts they have learned about the World.

All'in all, in line with the results of this research we draw out that giving the importance
the affective components of environmental literacy deserve promises to develop the
efficiency of ESD, thus raising more responsible generations, because as Nicol (2015)
wrote “Love has got to do everything”.
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Abstract

The aims of this study were; first to investigate the mediating effects of pre-service teachers’ (PTs) attitude
toward environment on the relationship between their environmental concern and environmental
responsibility, and second, to explore the moderating effect of gender on the relationships between; PTs’
environmental concern and responsibility; and environmental attitude and responsibility. A total of 1626
PTs completed the Environmental Literacy Survey. The findings revealed that PTs’ attitude had a
significant mediating effect on the relationships between environmental concern and responsibility.
Furthermore, the results of the moderation analysis showed that the relationships did not differ in female
and male participants.

Key words: Environmental literacy, attitude, responsibility, gender, mediation, moderation.

Introduction

Our attempt with this research is to explore the mediating effect of attitude toward
environment on the relationship between environmental concern and environmental
responsibility. Besides, we attempted to reveal the moderating effect of gender on the
relationship between environmental concern and environmental responsibility and the
moderating effect of gender on the relationships between attitude toward environment
and environmental responsibility. What brought us to investigate the relation among
these environmental literacy dimensions through mediation and moderation analysis
however is the inconsistency related to the impact of attitude on the other components
of environmental literacy (EL). Therefore in the following section we have put our
reasonings forward in relation with the history of EL research, than we presented the
results obtained by the use of one of the novel approach (mediation and moderation
analysis). Therefore the context of this research is to propose a new insight to EL
literature for attempting to explore the relationships between affective components of
EL (environmental concern, responsibility, attitude) as well as the effect of gender on
these relationships by model testing using mediator and moderator analysis thus to
invigorate one of the inconsistent areas of EL research.

The concept of environmental literacy was first defined by Roth in an article for
Massachusetts Audebon (1968). He was replying “to the then frequent media
references to environmental illiterates who were responsible for polluting the
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environment” (Roth, 1992 p. 7). Roth then asked the question, “how shall we know the
environmentally literate citizen?” (p. 7), which became the starting point for discussion
and the development of the concept. Although concern about the environment has
substantially developed since then and now refers to much more than pollution,
developing environmental literacy remains the primary goal of environmental
education.

In the early days, the Thbilisi declaration (UNESCO-UNEP, 1977) was important in
marking the beginning of the idea of environmental education and opened the way for
definitions of environmental literacy. In 1980, Hungerford, Peyton, and Wilke (1980)
defined the environmentally literate as having positive attitudes, strong sense of
responsibility as well as knowledge on issues and action strategies. In their
announcement of the 1990 as the International Environmental Literacy Year, the
United Nations offered a broad definition of environmental literacy (UNESCO-UNEP,
1989). During the 1990s, environmental literacy was refined by Marcinkowski (1991),
who expanded on the definition in the Tbilisi declaration. Subsequently, Roth (1992)
defined environmental literacy as having the four strands of; knowledge, skills, affect
(sensitivity, attitude and values) and behaviour (personal investment, responsibility,
active involvement). Moreover, he emphasized the unique feature of environmental
literacy in that it goes beyond the cognitive skills, involving thinking, acting and valuing.
Furthermore, declaring that there is variation in people’s development of environmental
literacy Roth (1992) determined that there were three levels of environmental literacy;
namely, nominal, functional and operational, in each of which there are the stages of
awareness, concern, understanding and action. Roth (1992) also emphasized that
capability at a particular developmental stage should not be confused with the
achievement of the operational literacy itself. As he wrote, “a person who is
environmentally aware is not necessarily environmentally literate; nor is a person who
possesses broad environmental understanding; nor is one who demonstrates great
environmental concern; nor necessarily is one who takes action on environmental
issues” (p. 27).

Stables and Bishop (2001), on the other hand, argued that references to environmental
literacy in the environmental education literature do not refer to fundamental debates
about literacy. According to the authors, the justification for using the term in the way
that it appears in those references remains limited due to existing notions of
environmental literacy having a lack of grounding in the literacy debate outside
environmental education. Therefore, Stables and Bishop consider the environment as
the text and they make distinctions between strong (taking a broad view of literacy and
acknowledging its full ramifications with environmental education) and weak
(inconsistent with the field of environmental education) conceptions of environmental
literacy. Accepting the environment as the text, however, brings authors to the point
that, “we do not merely understand our environment scientifically, or in terms of one
scientific approach, but ‘read’ it historically, aesthetically, and so on” (p. 93). Yet,
according to the authors, “there are many ‘correct’ or different ways of understanding
the environment” (p. 93). Thus, beginning from the end of the 20" century, the debate
related to environmental literacy has continued concerning the relationships between
the components of attitudes, knowledge and responsible environmental behaviour
(Arnon, Orion, & Carmi, 2014; Cheng & So, 2015; Erdogan & Ok, 2011; Esa, 2010;
Goldman, Assaraf, & Shaharabani, 2013; Goldman, Yavetz, & Pe’er, 2006; Hsu, 2004;
Hsu & Roth, 1998; Hsu & Roth, 1999; McBeth, Trudi, & Volk, 2009; Pe’er, Goldman, &
Yavetz, 2007; Shephard et al., 2014; Author, 2013; Yavetz, Goldman, & Pe’er, 2009).
In other words, the debate that was about the definition of the environmental literacy in
the 1990s now focuses on the relationships among the components that explain the
achievement of overall operational environmental literacy.
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In the related literature, the target has moved to the changes occurring in the
components themselves and the relationship between the components over time and
with and without exposure to environmental education (Pe’er, Goldman, & Yavetz,
2007). According to a considerable amount of research, increasing an individual’s
environmental knowledge results in more positive attitudes toward the environment
(Bradley, Waliczek, & Zajicek, 1999; McMillan, Wright, & Beazley, 2004). However, the
relationship between the cognitive components, affective components and behaviour
maintain their complexity. Therefore, we still adhere to the claim made by Hungerford
and Volk in 1990 that knowledge, as a critical component of environmental literacy, is
not on its own, a sufficient precursor for environmentally responsible behaviour. The
affective components are necessary for the transfer of knowledge into responsible
environmental behaviour and are important for the development environmental literacy.

The background for the current debate related to the relationships among the
components of environmental literacy relies upon Roth’s (1992) claim given above. He
stated that in terms of the stages of environmental literacy capability at a particular
developmental stage should not be confused with achievement of operational literacy
itself. This raises the question of what the most predominant component that
determines operational environmental literacy is and whether there is a key component
of environmental literacy that would allow us define a person as inevitably
environmentally literate.

In a study that explores the barriers to pro-environmental behaviour, Kollmuss and
Agyeman (2002) proposed a model for pro-environmental behaviour. Their model
displayed how the different factors influence each other and pro-environmental
behaviour and that most of the factors are self-explanatory. As well as reporting that
the greatest positive influence on pro-environmental behaviour is achieved when
internal and external factors act synergistically, the authors reported that environmental
knowledge, values, and attitudes, together with emotional involvement make up a
complex which is called ‘pro-environmental consciousness’. Likewise, Tsevreni (2011)
presented an alternative approach to environmental education that focuses on
children's ideas and action rather than scientific knowledge.

The tendency of environmental educators to focus on emotion rather than scientific
knowledge has echoes of Gardner’s multiple intelligence theory (1999) and his attitude
towards understanding:

| want my children to understand the world, but not just because the world is fascinating
and the human mind is curious. | want them to understand it so that they will be
positioned to make it a better place. Knowledge is not the same as morality, but we
need to understand if we are to avoid past mistakes and move in productive directions.
An important part of that understanding is, knowing who we are and what we can do...
Ultimately, we must synthesize our understandings for ourselves. The performance of
understanding that try matters are the ones we carry out as human beings in an
imperfect world which we can affect for good or for ill (p. 180-181).

The reason behind such a discussion is beyond the scientific curiosity; it is related to
the search for more effective environmental education and the development of
environmentally literate future generations. Five decades have passed since Roth
posed the question (“how shall we know the environmentally literate citizen?”), but it
appears that there is not sufficient progress in increasing our knowledge of the
environment. Furthermore, there needs to be an assessment of how environmental
education has developed in line with the important global problems which were
described by the UN Millennium goals in 2000 which include; poverty, hunger, primary
education, gender equality, child mortality, and environmental sustainability. Therefore,
environmental education as a source of knowledge needs regenerating by
strengthening the concept of environmental literacy.
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The way to remedy environmental education may come from the following three
assertions as given above: 1. Different people are drawn to different semiotic systems
(Gardner, 1999). 2. Capability at a particular developmental stage should not be
confused with the achievement of the operational literacy itself (Roth, 1992) 3. We do
not merely understand our environment scientifically or in terms of one scientific
approach, but “read” it historically, aesthetically, and so on. Thus, there are many
“correct” or different ways of understanding the environment (Stables & Bishop, 2001).
We have inferred that what these three statements appear to have in common is the
affective components of environmental literacy, and this may be the key that can allow
us to define a person as inevitably environmentally literate.

Moreover, the above-mentioned claims lead us to focus on environmental attitudes that
have been defined as a psychological tendency expressed by evaluating the natural
environment with some degree of favour or disfavour (Milfont & Duckitt, 2010).
Attitudes apply to general feelings toward ecology and the environment, feelings and
concern for specific environmental issues and feelings towards acting to remedy
environmental problems. Pro-environmental attitudes rise and fall with current events
and vary with age, gender, socioeconomic status, nation, urban-rural residence,
religion, politics, values, personality, experience, education, and environmental
knowledge. Therefore, environmental attitudes are important because they often, but
not always, determine behaviour that either increases or decreases environmental
quality.

One of the scales to measure environmental attitudes is the New Environmental
Paradigm (NEP) developed by Dunlap and Van Liere (1978) and that was later revised
as the New Ecological Paradigm Scale (Cordano, Welcomer, & Scherer, 2003; Dunlap,
Van Liere, Mertig, & Jones, 2000). Providing a tool for evaluating an individual's
environmental orientation, NEP represents an ecocentric worldview and allows
researchers to assess an individual’s environmental orientation on a continuum from
ecocentrism to anthropocentrism.

From the literature search, we have hypothesized that the key component of
environmental literacy which allows us to define a person as inevitably environmentally
literate may be related to affective components, and for our study, we defined the
affective components as; environmental attitudes, concern and responsibility.

It is evident from the environmental education literature that there is a relationship
between environmental concern and responsibility; however, we need to explore the
mechanism(s) through which an effect operates and how its boundary conditions or
contingencies are established. Therefore, posing questions of “how” and “when” may
result in a deeper understanding of these components of environmental literacy, thus
leading us define a person’s environmentally literacy (Hayes, 2012). Accordingly, our
purpose was to explore the effect of attitude on the other affective dimensions of
environmental literacy namely; environmental concern and responsibility.

To explore the effects of attitude toward environment on the relationship between
environmental concern and environmental responsibility we used the mediation
analysis as proposed by Hayes (2013). In addition, we used moderation analysis to
determine the effect of gender on the relationship between environmental concern and
environmental responsibility, and the effect of gender on the relationship between the
attitude towards environment and environmental responsibility. In environmental
education literature, gender has generally been evaluated as being implicated in the
relation between the value orientations and behaviour. For example; Stern, Dietz, and
Kalof (1993) reported that women have stronger beliefs than men about consequences
for self, others, and the biosphere.
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Similarly, the research undertaken by Bord and O’Conner (1997) showed that
differences in perceived vulnerability to risk explain the gender gap found in
environmental surveys and other areas of potential risk. As a result, they reported that,
in response to every question in the survey that involves reactions to a specific risk,
women were more concerned than men; however, in terms of health-risk perceptions
of environmental concerns, the gender gap disappeared.

Moreover, research on environmental concern has consistently found that women have
modestly stronger pro-environmental values, beliefs, and attitudes than men. Xiao and
McCright (2015) used a structural equation modelling technique on General Social
Survey data in the US from 2000 and 2010, and found that women report greater pro-
environmental views and concern about environmental problems than men.

We chose pre-service teachers (PTs) as the sample because as key people in
environmental education, PTs are the preliminary target population in attempts to
explore the means of developing the knowledge and practice through more effective
environmental education.

The main purposes of the present study are; first to investigate the mediating effects of
PTs’ attitude toward environment on the relationship between their environmental
concern and environmental responsibility. Second, we attempted to reveal the
moderating effect of gender on the relationships between PTs’ environmental concern
and environmental responsibility; and the moderating effect of gender on the
relationships between attitude toward environment and environmental responsibility.
To this end, our research questions (RQ) were:

RQ.1. What is the mediating effect of the PTs’ attitude toward environment on the
relationship between their environmental concern and environmental responsibility?

RQ.2. What is the moderating effect of gender on the relationship between the PTs’
environmental concern and environmental responsibility?

RQ.3. What is the moderating effect of gender on the relationship between the PTs’
attitude toward environment and environmental responsibility?

Methodology

Research Design

The design of the study was based on survey and correlational research. In survey
research, certain aspects or characteristics of a group of people are investigated
asking them a list of questions (Frankel & Wallen, 2006). Since one of the main
purposes of the present study was to reveal the environmental literacy of PTs enrolled
in the faculty of education, we chose to use the survey research design. The other
research design used in the present study was the correlational research design. In
this design, a combination of moderation and mediation analysis was utilized (Hayes,
2013).

Moderation occurs when the relationship between two variables depends on a third
variable, called the moderator variable. This third variable is characterized as an
interaction. In the correlational analysis framework, a moderator is the third variable
that affects the zero-order correlation between an independent and a dependent
variable. The moderation analysis aims to answer the questions related to ‘when’. In
the present study, the moderation analysis was used to determine the effect of gender
on the relationships between PTs’ environmental concern and environmental
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responsibility, and between PTs’ attitude toward environment and environmental
responsibility.

A mediation model also uses a third explanatory variable, called the mediator variable,
to identify and explicate the mechanisms or processes underlying a relationship
between an independent and a dependent variable. Mediating relationships occur
when the third variable plays an important role in governing a relationship between the
two other variables. The mediation analysis focuses on answering the questions
related to ‘how’. In the present study, the mediation analysis was used to explore the
effect of PTs’ attitude toward environment on the relationship between their
environmental concern and environmental responsibility.

Sample

The participants of this study were 1626 PTs enrolled in the school of education of a
university located in Anatolia Region (Kirsehir province) in Turkey. Almost 70 % of the
PTs were from the departments of Computer Education and Instructional
Technologies, Elemenary Education, Turkish Language Education and Social
Sciences Education. However the rest were from the Departments of Science
Education (16.1%), Mathematics Education (6.6%) and Early Childhood Education
(8.5). Thirty percent of the participants were male and 70% were female with the
average age of 20.3 years.

Instrument

The instrument used in the study was the Environmental Literacy Survey (Kaplowitz &
Levine, 2005). The original survey consists of four main categories with distinct sets of
questions concerning knowledge, environmental attitude, responsibility, and concern.
However, in the present study, the last three components were utilized. Using these
components, the respondents’ environmental attitudes (10 items), responsibility (19
items), and concern (9 items) were investigated using a 5-point Likert-type scale. To
measure PTs’ attitudes and values related to the environment, the environmental
attitude items were adapted to the present study from the New Ecological Paradigm
Scale (NEP) (Dunlap, Liere, Mertig, & Jones, 2000). The environmental responsibility
items measured PTs’ perceptions about their responsibility to take part in pro-
environmental actions. Finally, the environmental concern items revealed PTS’
sensitivity and level of concern related to certain environmental problems and issues.
In addition to these items, ten demographic questions were asked to determine the
respondents’ self-evaluation of their environmental background and obtain personal
information; such as age, grade level, department, gender, and parents’ level of
education.

The instrument was originally developed in English, and previously translated and
adapted to Turkish by Author (2009). In their study, the Turkish version of the
questionnaire was peer-reviewed by three experts in the field of science education and
one expert in the field of environmental science and some revisions were made. The
Turkish version of the questionnaire was pilot-tested and its validity has been
confirmed by Author (2009). The authors used the Cronbach alpha and found the
internal consistency of the environmental attitude, responsibility, and concern
dimensions to be 0.64, 0.80, and 0.88, respectively. In the present study, the internal
consistency was also assessed using the Cronbach’s alpha and found to be 0.56, 0.77,
and 0.85 for the attitude, responsibility and concern item sets, respectively. In order to
ensure the construct validity, the researchers also carried out a confirmatory factor
analysis using AMOS 21. The results indicated a good fit, proved with high fit indices

59



The Impact of Affective Constraints on Shaping Environmental Literacy: Model Testing Using Mediator
and Moderator Variables

(RMR= 0.052; GFI= 0.89; RMSEA= 0.051). Since they did not load to the factors
significantly, one item related to attitude; namely “The Earth has plenty of natural
resources if we just learn how to develop them” and one responsibility item,
“Landowners should be allowed to drain wetlands for agricultural or industrial uses”,
were omitted.

Data Colleciton and Analysis

Data collection was carried out during the fall of 2013. One of the authors of the study
collected the data from PTs in all classrooms. The consistency of data collection was
ensured by following the same procedure in all classrooms. The participation was
voluntary and ethical commission permissions were taken prior to the data collection
process.

The survey data was quantitatively analysed. Following the descriptive analyses, the
mediation analysis was used to reveal the mediating effect of PTs’ attitude toward
environment on the relationship between their environmental concern and
environmental responsibility. Then, the moderation analysis was conducted to examine
the moderating effect of gender on the relationships; between PTs’ environmental
concern and environmental responsibility; and between PTs’ attitude toward
environment and environmental responsibility. A statistical tool called PROCESS
(Hayes, 2012) was used to conduct both the mediation and moderation analyses. Most
statistical software does not allow modern moderation and mediation analyses to be
conducted in a straightforward way. PROCESS, however, is a versatile modelling tool
for SPSS that combines many of the functions of popular procedures and tools (such
as SOBEL and INDIRECT) in one simple-to-use procedure.

Findings

We present the results in four sections, in accordance with our research questions: 1.
PTs’ self-evaluations about environmental problems; 2. General characteristics of PTs’
environmental literacy; 3. Mediating effects of attitude toward environment on the
relationship between environmental concern and environmental responsibility; 4.
Moderating effect of gender on the relationships between environmental concern and
environmental responsibility, and between attitude and responsibility.

Pre-service Teachers’ Self-evaluations on Their Perceptions Related to Environmental
Problems

Participants were asked four questions to evaluate their environmental background
about their perceptions regarding environmental problems/issues. As presented in
Table 1, 55.2% of Turkish PTs stated that they have a fair amount of environmental
concern and 49.4% reported their degree of knowledge about environmental issues
and problems to be “only a little”. In addition, 65% of the participants reported
environment as the second or most important problem faced globally. In this study,
nearly half of the Turkish PTs (48.5%) stated that their childhood and the
environmental behaviours of their parents had an influence on their perceptions about
environmental problems.
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Table 1.
Participants’ self evaluation on their environmental background

ltem Agreement
(%)

Perceptions on concern about environmental problems

A lot 5.7

A fair amount 55.2

A little 34.5

Only a little 3.7

Not at all 1.0

Perceptions about the importance of the environmental problems

Environment as one of the 2 or 3 most important problems 65.0

Environment as an important problem with several more important 317

ones

Environment as an unimportant problem 1.1

Environment as not a problem 2.2

Perceptions about the degree of knowledge about environmental issues and

problems

A lot 2.1

A fair amount 47.3

Only a little 49.4

Practically nothing 0.6

Don’t know 0.6

Do you think your childhood and parents’ environmental behaviors have an
influence on your perceptions about environmental problems now?

Yes 48.5
Maybe 33.1
No 11.6
No idea 6.8

Pre-service Teachers’ Environmental Literacy in terms of Attitude, Concern and
Responsibility

Environmental attitudes. The mean score of Turkish PTs concerning the environmental
attitude items was 3.83 out of 5 (SD=1.06). The highest mean score was found to be
4.59 for the item, “Plants and animals have as much right as humans to exist”. The
lowest mean, on the other hand, was 3.18 that was obtained from the responses to the
item, “The balance of nature is strong enough to cope with the impacts of modern
industrial nations”. Furthermore, this item received the highest frequency (30.9%)
among the “undecided” responses, followed by the item, “We are approaching the limit
of the number of people the earth can support” (26 %). Therefore, although the M value
for the attitude dimension of the Environmental Literacy Survey was reasonably high,
the above-mentioned results related to the “undecided” responses indicate that PTs
have quite uncertain positions related to the relationship between human beings and
environment (Table 2).
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Table 2.
Percentage of respondent agreement with environmental attitude items

Frequency (%)
Item Agree Undecided Disagree @M S.D.
We are approaching the limit 59.5 26.0 14.5 3.63 1.03

of the number of people the

earth can support.

When humans interfere with 64.6 19.4 16.0 3.72 1.07
nature it often produces

disastrous consequences.

Plants and animals have as 92.6 2.4 5.1 459 0.89
much right as humans to exist.
The balance of nature is 40.7 30.9 28.4 3.18 1.16

strong enough to cope with the

impacts of modern industrial

nations.

Despite our special abilities 58.2 225 19.2 3.53 1.14
humans are still subjects to

the laws of nature.

The so-called “ecological 62.3 23.7 14.0 3.69 1.06
crisis* facing humankind has

been greatly exaggerated.

Humans were meant to rule 69.2 11.7 19.0 3.81 1.23
over the rest of nature.
Humans will eventually learn 80.5 11.1 8.4 4.08 0.99

enough about how nature

works to be able to control it.

If things continue on their 84.9 8.7 6.5 4.27 0.97
present course, we will soon

experience a major ecological

catastrophe.

Average 68.0 17.3 14.5 3.83 1.06

Environmental responsibility. For the environmental responsibility items, Turkish PTs
scored, on average, 3.97 out of 5. Nearly all the participants agreed to the item, “It is
important that everyone be aware of environmental problems” with a mean score of
4.60 and the agreement percentage of 94.8 (Table 3). The next item was “All plants
and animals play an important role in the environment”, which is similar to the attitude
item, “Plants and animals have as much right as humans to exist” that also received
the highest mean value. Similarly, the items that consider only human (or non-human)
received the highest frequencies of all; for example, “Government should pass laws to
make recycling mandatory” (M=4.46); and “Collective action (i.e. movements) is central
to solving environmental problems” (M=4.38). However, items that include both human
and non-human interrelationships received the lowest frequencies, as in the following
items; “Wild animals that provide meat for people are the most important species to
protect” (M=3.24) and “Landowners should be allowed to drain wetlands for agricultural
or industrial uses” (M=2.68).
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Table 3.

Percentage of respondent agreement with environmental attitude items

Frequency (%)
Item Agree Undecided Disagree M S.D.
We are approaching the limit of 59.5 26.0 14.5 3.63 1.03

the number of people the earth

can support.

When humans interfere with 64.6 19.4 16.0 3.72 1.07
nature it often produces

disastrous consequences.

Plants and animals have as much 92.6 24 5.1 459 0.89
right as humans to exist.
The balance of nature is strong 40.7  30.9 28.4 3.18 1.16

enough to cope with the impacts
of modern industrial nations.

Despite our special abilities 58.2 225 19.2 353 1.14
humans are still subjects to the

laws of nature.

The so-called “ecological crisis®* 62.3  23.7 14.0 3.69 1.06
facing humankind has been

greatly exaggerated.

Humans were meant to rule over 69.2 11.7 19.0 3.81 1.23
the rest of nature.
Humans will eventually learn 80.5 11.1 8.4 4.08 0.99

enough about how nature works

to be able to control it.

If things continue on their present 84.9 8.7 6.5 4.27 0.97
course, we will soon experience a

major ecological catastrophe.

Average 68.0 17.3 14.5 3.83 1.06

Environmental concern. Among the given environmental problems, Turkish PTs were
found to have the highest concern for ‘water shortage’ and ‘poor drinking water quality’
with the mean scores of 4.26 and 4.25, respectively (Table 4).
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Table 4.
Percentage of participants’ responses on environmental concern items

T 33 ER B
Item £ E£8 §g E
e 0o § ) )
58 E8 § Eg B8 q
28 <83 w8 S8 s o
Air pollution 3.1 13.7 71 584 17.8 3.74 1.00
Water pollution 2.0 10.3 76 534 26.8 3.93 0.96
Automobile 10.7 178 17.6 395 144 329 1122
emissions
Industrial wastes 12.2 19.7 175 36.3 143 321 1.25
Hazardous 9.4 16.1 134 37.9 232 349 1.26
wastes
Poor drinking- 24 6.5 6.3 331 51.7 425 0.99

water quality
Water shortage 2.0 63 6.2 346 509 4.26 0.96

Ozone layer 7.9 16.1 13.2 40.7 221 353 1.22
depletion

Climate change 5.1 13.4 138 422 255 3.70 1.14
Average 6.08 13.3 114 417 274 3.71 1.11

In terms of the results on the descriptive statistics, PTs in this study had positive
environmental attitudes and responsibilities when human and environment were
separately considered; however, they were undecided when there was a case of
interrelation between human and nature.

PTs environmental concern was only regarding the problems of national concern.
Water shortage and drinking water quality have currently been on the agenda of
Turkey due to the less rainfall compared to past years which is considered to be one of
the impacts of climate change. However, the results showed that PTs in this study did
not perceive global problems as the results of or reasons for the national problems.

The results of the descriptive analysis, therefore, possess the characteristic of PTs
environmental literacy that there may be an additional interrelation/s between
environmental attitudes, responsibility and concern, which can further explain the
above-mentioned attitudes toward environment.

The Mediating Effect of Attitude toward Environment on the Relationship between
Environmental Concern and Environmental Responsibility

As mentioned before, one of the purposes of the present study was to investigate the
mediating effects of attitude toward environment on the relationship between
environmental concern and environmental responsibility. Before proceeding with the
mediation analysis, the Pearson correlation coefficients among the variables were
calculated and given in the Table 5 below.
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Table 5.

Pearson correlations and reliability of the variables

Variable a Pearson correlation (r)
1 2 3
1. Attitude .56 0.49* 0.10*
2.Responsibility 77 0.16*
3. Concern .85
*p<.01

As shown in Table 5, the correlation coefficient was found to be 0.49 between the
attitude and responsibility variables, 0.10 between attitude and concern, and 0.16
between responsibility and concern. Therefore, all the Pearson correlations were
significant at the 0.01 significance level. The reliability coefficients were between 0.56
and 0.85, which are consistent with the results of the previous studies.

Figure 1 presents the mediation model using a diagram. In the model, attitude is the
mediator variable between the concern and responsibility variables, and a, b, and c'
are the regression coefficients. c' is the direct effect of concern on responsibility where
the indirect effect of concern on responsibility through attitude is a*b. The total effect of
concern on responsibility, denoted as c, is the sum of direct and indirect effects (c'+
a*b).

Attitude

Concern

\ 4

Responsibility

Figure 1. Mediation model diagram

The two regression equations of the present model are:
(1) Attitude = i; + aConcern

(2) Responsibility = i; + c'Concern + bAttitude, where iy and i, are the regression
intercepts.
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Table 6.
Path coefficients from the model

Attitude Responsibility
Regression SE p Regression SE p
coefficient coefficient
Concern A .065 .016 <.001 ¢ .133 .024 <.001
Attitude b .836 .037 <.001
Constant i; 32.332 .549 <.001 ip 42.156 1.458 <.001
R?=0.009 R?=0.255
F(1, 1653)=16.219, p<.001 F(2, 1652)=283.534, p<.001

Table 6 presents the results of the mediation analysis. According to the results, the
coefficients a, b, and c' are significant. Coefficient a (a=0.065) indicates that there is a
significant correlation between the concern and attitude variables, which means that as
the concern scores increase by one unit, attitude scores increase by 0.065 unit. The
regression coefficient b (b=0.836) shows that there is a significant correlation between
the attitude and responsibility variables; so, when attitude increases by one unit,
responsibility scores increase by 0.84 units. The indirect effect of attitude on
responsibility (a*b= 0.054), on the other hand, means that as the variable concern
increases by one unit, responsibility increases by 0.054 unit. The direct effect of
concern on responsibility (denoted as ¢', was computed as 0.133 as displayed in Table
6) is the estimated difference in environmental responsibility between two PTs with the
same level of environmental attitude but different level of environmental concern (one
unit). The coefficient is positive, which means that a PT with more concern but an
equal level of attitude is estimated to possess 0.133 units higher responsibility.

The indirect effect of concern on responsibility through attitude (a*b) shows the
difference related to the effect of concern that will be created on responsibility; when
the concern score increases by one unit as a result of the influence of attitude on
concern, it influences responsibility. In terms of the direct effect, however, it is
necessary to determine whether the indirect effect is different from zero (Hayes, 2013).
If this is the case, then it can be suggested that attitude serves as a mediator variable
for the effect of concern on responsibility. According to the bootstrap confidence
interval generated by the PROCESS for the indirect effect in the mediation model, the
lower limit of the bootstrap confidence interval (BootLLCI) for the indirect effect was
0.0269 and the upper limit (BootULCI) was 0.0832. Since this interval does not include
zero, it can be concluded that attitude has a significant mediating effect on the
relationship between the variables of concern and responsibility. Finally, the total effect
of concern on responsibility (c= c' + a*b) is the sum of direct and indirect effects and
computed as 0.187, which is statistically significant with p being <0.001 and the
confidence level being somewhere between 0.1328 (LLCI) and 0.2418 (ULCI).

In the mediation analysis, when a mediator variable reduces the relationship between
the independent and dependent variable to zero, it is called a full mediation. In our
case, when attitude was included as the mediator variable into the model, the
relationship between concern and responsibility were not reduced to zero; however, it
was close to zero, and the PROCESS analysis revealed that the indirect effect was
significant. Therefore, we can conclude that there was an indirect effect between the
variables of this study and attitude had a significant mediating effect on the relationship
between concern and responsibility.
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The Moderating Effect of Gender on the Relationship between Environmental Concern
and Responsibility

In the moderation analysis, the moderating effect of gender on the relationship
between concern and responsibility was investigated. Figure 2 presents the related
conceptual model and the equation of the analysis is given below:

Responsibility = i;+ciConcern+c,Gender+c;Concern*Gender

Gender

Concern

Responsibility

Figure 2. Conceptual model of the moderation analysis

As shown in the statistical models (Figure 3), the paths are; 1-) from the independent
variable to the dependent variable, 2-) from the moderator variable to the dependent
variable, and 3-) from the interaction variable (concern*gender) to the dependent
variable.

Concern C
C2
Gender Responsibility
Concern*Gender C3

Figure 3. Statistical model of the moderation analysis

In the statistical model, the key result is the estimate of c; not being statistically
different from zero, which means that the effect of concern is not dependent, at least
linearly, on gender. On the contrary, if c3 was significantly different from zero, it would
be an indication that the effect of concern depended on gender. Table 7 presents the
results from the PROCESS analysis examining the moderation effect of gender on the
relationship between concern and responsibility.
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Table 7.
Results of the moderation analysis

Coeff. SE t p
Intercept i 75.468 0.191 394.888 <.001
Concern (X) C1 0.187 0.034 5.580 <.001
Gender (M) C2 0.430 0.447 0.962 .336
Concern*Gender (XM) c3 0.041 0.077 0.532 .595

R?=0.028, MSE=59.688
F(3, 1631)=11.741, p<.001

The regression coefficient for XM was found to be 0.041 and was not statistically
different from zero, with t(1631) being 0.532 and p being 0.595. Thus, the effect of
concern on responsibility does not depend on gender. This means that the relationship
between concern and responsibility did not differ in females and males. The non-
significant moderation effect of gender on the relationship between concern and
responsibility was also supported by the PROCESS output, which displayed the range
between the lower limit confidence interval (LLCI = -0.1098) and the upper limit
confidence interval (ULCI = 0.1914) for the interaction including zero.

The Moderation Effect of Gender on the Relationship between Attitude and
Responsibility

The possible moderation effect of gender on the relationship between attitude and
responsibility was investigated using moderation analysis. Figure 4 presents the
related conceptual model and the equation of the analysis is given below:

Responsibility = i+cqAttitude+c,Gender+c;Attitude*Gender

Gender

Attitude y Responsibility

Figure 4. Conceptual model of the moderation analysis

As shown in statistical models (Figure 5), the paths are; 1-) from the independent
variable to the dependent variable, 2-) from the moderator variable to the dependent
variable, and 3-) from the interaction (attitude*gender) to the dependent variable.
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Attitude
C1

Gender Responsibility

Attitude*Gender

Figure 5. Statistical model of the moderation analysis

In this statistical model, the estimate of c; was not statistically different from zero,
which means that the effect of attitude was not dependent, at least linearly, on gender.
If c3 was significantly different from zero, we would conclude that the effect of attitude
depended on gender. Table 8 gives the results from the PROCESS analysis examining
the moderation effect of gender on the relation between attitude and responsibility.

Table 8.
Results of the moderation analysis

Coeff. SE t p
Intercept i 75.479 0.169 447.012 <.001
Attitude (X) C1 0.846 0.061 13.772 <.001
Gender (M) C2 -0.101 0.372 -0.272 .786
Attitude*Gender (XM)  c3 -0.103 0.128 -0.801 423

R?=0.244, MSE=46.425
F(3, 1631)=64.954, p<.001

The regression coefficient for XM was -0.103 and was not statistically different from
zero with t(1631) being -0.801 and p being 0.423. Therefore, the effect of attitude on
responsibility did not depend on gender. In other words, the relationship between
attitude and responsibility was not different in females and males. The non-significant
moderation effect of gender on the relationship between attitude and responsibility is
also observed from the PROCESS output, which gives the range between the lower
limit confidence interval (LLCI = -.3550) and the upper limit confidence interval (ULCI =
.1492) for the interaction including zero.

Discusion and Conclusions

We began with an ambitious question, “how to remedy environmental education”. We
were inspired by the claims asserting that affective components of environmental
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literacy are the key to define a person as inevitably environmentally literate. Our
purpose was to explore the effect of attitude on the other affective dimensions of
environmental literacy; namely environmental concern and responsibility. We used the
mediation analysis to explore the effect of environmental attitude on the relationship
between the variables of environmental concern and environmental responsibility. In
addition, we used the moderation analysis to determine the effect of gender on the
relationship between environmental concern and environmental responsibility, and
between attitude toward environment and environmental responsibility.

As a result, we found that attitude had a significant mediating effect on the relationship
between concern and responsibility. We can, therefore, conclude that attitude is one of
the major components that determine operational environmental literacy. Although this
is not a new finding, it is important in terms of displaying the mediating effect of
attitude. It is not sufficient to consider the direct effects of internal and external factors
to explain pro-environmental behaviour; the mediating effects also need to be
explored. As shown in the present study and also reported by Kollmuss and Agyeman
(2002), the biggest positive influence on pro-environmental behaviour is achieved
when internal and external factors act synergistically.

Our findings related to PTs’ scores on attitude, concern and responsibility items
demonstrate the mediating effect of attitude on concern and responsibility. Although
the PTs in this study had high attitudes scores, they seemed to be undecided when
asked about the interrelation between human and nature. Yet, their environmental
concern was mainly with regard to the problems of national concern. They perceived
the global problems as the results of/reasons for the national ones, which indicate that
there is a further interrelation/s between affective/internal factors. In other words, PTs
in this study were not sure about the relationship between human and nature and this
uncertainty resulted in their environmental concern being limited to the problems that
they personally experienced. Accordingly, their responsibility towards the environment
was similar. When asked whether they agreed to the statement, “Wild animals that
provide meat for people are the most important species to protect”, 36 % remained
undecided. Thus, the way PTs in this study “read” the environment can be the result of
a cultural/social construct rather than a scientific one, and according to our results, this
is mediated by their attitude.

We also tested the moderating effect of gender on the relationships between
environmental concern and responsibility, and between attitude and responsibility, and
found that these relationships did not differ in females and males. Previous research
describing gender as an agent causing difference in values, behaviour, beliefs,
attitudes, concern, pro-environmental views (Stern et al., 1993; Xiao & McCright, 2015)
and vulnerability to risk (Bord & O’Conner, 1997) has focused on the effect of gender
on the individual variables; however, in this study, we focused on the mediating effect
of gender on the relationship between other variables (environmental concern and
environmental responsibility). To be precise, although gender makes a difference on
attitude, for most of the cases, it does not do so when its effect is questioned with the
regard to the relationships between the variables; thus supporting the difference shown
by the mediation analysis.

In the literature, a few studies used mediation and moderation analyses in education
and/or environmental education (e.g. Tarrant, Bright, & Cordell, 1997; Vaske & Kobrin,
2001). Yet, to our knowledge, there is no research investigating the mediating effect of
attitude on the relationship between environmental concern and environmental
responsibility, and the moderator effect of gender on the variables of environmental
literacy. We, therefore, suggest that mediation and moderation analyses are useful to
explore the interrelations between environmental literacy variables and further
research should be conducted on other variables, particularly to explore the mediating
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effect of knowledge on attitude. Furthermore, considering the changing nature of pro-
environmental attitudes depending on current events and variations with age, gender,
socioeconomic status, culture, urban-rural residency, religion, worldview, values,
personality, experience, education and environmental knowledge, we suggest and
encourage further attempts to perform a moderation analysis to explore the effects of
the above-mentioned variables on attitude.

In conclusion, we are aware that the results and evaluations of this study are not a
complete remedy for environmental education. However, we have proposed an
alternative approach to asserting that the affective components of environmental
literacy are the key to define a person as inevitably environmentally literate.

Furthermore, through our results we assert that, although we do not entirely deny the
importance of cognitive component, affective components of environmental literacy
shall be emphasized to define and raise persons inevitably environmentally literate.
Because, through our results we added to environmental literacy reserach that, the
relationship between environmental concern and responsibility may operate through
attitude and consideration of this mechanism help us educators in developing
effectiveness of education for sustainable development (ESD). As a matter of fact, the
recent research and practice in ESD is in line with our claim. For example through their
evaluations on the results project titled “Hello, Spring!“ Eelma et al. (2015) reported
that, values and attitudes come from childhood and home plays an enormous role in
the formation of attitudes and so does school and education. According to the results of
the project, the authors claim that nature education improves the quality of life by
sharing human values; it helps to develop respect, honesty, compassion, care and
responsibility. Through the activities of the project which carry all these values, the
development of a remarkable number of children’s values and attitudes towards life
around us is positively influenced. Similarly, Strode (2015) states that in the current life
sytles, education provides sphere of activities where the experience of humanity,
society and an individual - knowledge, skills, attitudes and value-orientation in terms of
the human him/herself, the human environment and nature - is particularly collected,
maintained and distributed. Therefore, education is an intellectual need that has to
assist people in maintaining and developing attitude towards values, intellectual
values. Thus, according to the author the overall process of upbringing and education
shall be value-oriented only in case if we can implement the principle of wholeness or
holistics. And as Koiv (2015) reported in their study to touch the students’ values, and
offer practical tasks and vary the teaching methods in order to create connections
between the students’ own lives, their communities and other peoples in different parts
of the world. As the author stated, encouraging students to share their thoughts and
attitudes and building their current values will have an influence their responsibility for
the future, as well as the knowledge or facts they have learned about the World.

All'in all, in line with the results of this research we draw out that giving the importance
the affective components of environmental literacy deserve promises to develop the
efficiency of ESD, thus raising more responsible generations, because as Nicol (2015)
wrote “Love has got to do everything”.
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Bu calismanin amaglan 1- 6gretmen adaylarinin ¢evreye yonelik tutumlarinin gevreye
ybénelik kaygi ve sorumluluk degigkenleri arasindaki iliski Gzerinde araci bir etkisinin
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Abstract

Energy is the vital essence of every biotic and abiotic process. Energy is also in central position in human
civilization. The famous energy centrals are the major way for production of energy with many diverse
effects on environment. Therefore, the mitigation of these effects is extremely important and one of its way
is education in this controversial issue. The aim of this study is to investigate the cognitive structure of
these candidate teachers with various branches towards energy centrals or power plants in the road of the
solution of the environmental problem. They were asked to fill the word association test containing four
major concepts, nuclear, hydroelectric, thermal and wind centrals. In sum, the nuclear central and wind
central are found to be the most and the least dangerous ones sequentially in cognitive structure.
Keywords: Candidate teacher; word association test; energy centrals; cognitive structure

Introduction

Energy is one of the most abstract concepts in science, education and daily life. It
concerns many fields from academia to politics and science to media. It is simply defined
as the ability to do work. It can be stored in material form and generally transmitted by
electricity and radiation. The environmental pollution exerted meanwhile of these
process is another issue. Energy conversions are possible, but the produced energy
should be used immediately otherwise it is wasted as heat. The heat is the ultimate dead
form of the energy which adds the global warming. Thus energy should be used
efficiently before transforming into heat. The main topics are sustainable energy
production, transportation and storage. The sustainability concept here bears also
keeping delicate balance of the Earth. Environmental pollution with intrinsic and non-
intrinsic hazardous material are prime issues. For example, carbon dioxide (COy)
intrinsically nonhazardous compound but accumulation of it in the atmosphere
nowadays is the major concern of global warming which can cause climate change. On
the other, nitrogen oxides known as NO, which are produced in every combustion
process basically fossil fuels, are intrinsic hazardous material. The nitrogen oxides and
sulfur oxides are responsible for acid rain which forms in the atmosphere with chemical
reaction with water. The water when contaminated with toxic material becomes the basic
material in the dissemination of toxicity. Also the nuclear energy embedded in the
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radioactive elements naturally starts to threaten the humanity and the world. Basically,
when the uranium (**U) enriched it can start to decay and produce energy, and the end
results in residual dangerous waste. The other renewable and nonrenewable energy
resources should also be evaluated carefully. Because, the energy resources which
seems safe today may be found to be dangerous in the future.

The people of postmodern society had used to consume energy in easy and smart
manner on time in luxury mode. We have to make choice whether we will continue to
consume non renewable energy sources and/or find alternative and sustainable energy
sources or we will change our habits and reduce energy consumption. Both of the
conditions open exciting track to humanity. Anyway we have to try to find the solutions
for every type energy problem. The discussion can be based on the interrelations of the
subjects with energy, economy, sociology, ecology, citizenship and education.

The one of the main problem lies in the deficiency of communications between
governmental organization and education system. All governments keep as secret of
their energy demands and supply, because, they are strategic information and cannot
be disseminated through public awareness and even in academia. If we are living in the
same and one world, it cannot be monopolized by one authority whether it can be a
group, a country or whatsoever.

The energy has started to play important role in the development of civilizations through
its usage in steam engine with burning of fossil fuels in the last decades of 18" century
in Europe (Kuglkkalay, 1997; Griffin, 2011). Meanwhile, after the discovery of machine
which produce electricity (by Michael Faraday in 1831), the pioneering primitive form of
hydroelectric central resembling the today’s one has started to be used in England after
50 years (Mallick, 2012). These conditions let the concepts of energy and electricity to
become synonyms in public. From now on, the electricity unexceptionally becomes the
autonomous power of science, technology and industry, and comfortable life. With the
imagination of nonexistence of electricity, the humanity would have returned back to
middle age. The increasing demand of energy due to increased population and
technological devices triggers the consumption of fossil based energy resources (oil,
coal, natural gas) which bring global warming and environmental pollution, probably
resulting in climate change in future (Dinger & Aslan, 2008; Ke¢ebas, Gedik & Kayfeci,
2010; MEB, 2012). Inevitably, these environmental issues take concern of public and
none renewability of these resources towards the government alternative sources in last
decades (Turkyllmaz, 2010). Nowadays, the specialists declare that oil, natural gas and
coal will be depleted approximately in 40, 60 and 150 years respectively (Tirkyllmaz,
2007; Aydin, Tonguz & Yilmaz, 2013). In these conditions, it is inevitable to use
alternative sources in case availability. This differentiation starts in 19" century and
fastens and takes priority meanwhile (Mallick, 2012).

Today, the sources energy centrals which generate electricity have been differentiated,
and take the names of renewable and nonrenewable as distinct categories. In this
context, while the renewable energy sources are flow potentials of water, solar radiation,
biomass, wind, geothermal water, tides and waves, and hydrogen which have the
potentials of existing tomorrow in natural cycle of mature with lesser hazardous to nature
and human, the nonrenewable ones are fossil based fuels namely; oil, coal and natural
gas along with uranium and thorium which have the higher potentials to damage them
(Cakar, Basaran Filik & Kurban, 2009; Ko¢ & Senel, 2013; Yakici, Ayan & Papuccu,
2013).

The popularity of renewable energy sources gaining acceleration due to lesser
damaging effect of them to environment. However, the technologies related to them are
newer and widespread usage is limited yet. Anyhow, some of the governments made
formal legislation and politics towards them by 2009. Presently, the ratio of renewable

77




The Determination of Cognitive Structure of Candidate Teachers About Energy Centrals

energy for supply of energies for OECD countries and world are 5.2 % and 2.1 %
consequently. And, the investment in this sectors increases rapidly especially in
developed countries (Kum, 2009).

Renewable energy centrals both have positive and negative effecting ways. For
instance, hydroelectric centrals have low production cost of electricity after the
construction of dam. And it adds economy like irrigation, fishery and tourism. However,
since the electricity production depend on precipitation amount, the deterioration of the
habitat near the water basin of the dam in order to collect water, and submerging of many
historic and touristic places can be counted as main negative points of the
hydroelectricity central. Wind centrals do not harm the environment during construction
and it can be constructed in suitable places, but the storage cost is very high. The nuclear
centrals have high construction cost, but the production cost of electricity is rather low.
Normally, it does not harm environment other the problem of storage of nuclear waste.
God forbid, in the case of accident, the destructive effect may continue decades
apparently. Nuclear centrals do not cause air pollution and contribute a good and
powerful image to country which can be counted as positive dimensions (URL 1 & URL
2). Fossil fuel plants low cost electricity due to the ample amount of the raw materials.
However, it pollutes considerably water, earth and air (Goncaloglu, Erturk & Ekdal,
2000). In a result, renewable or not all centrals have hazardous effects on environment
(Ertiirk, Akkoyunlu & Varinca, 2006; Urker & Cobanoglu, 2012).

Among these energy centrals, the deep debate is continuing on nuclear ones (Altin,
2004). The debate has started with Chernobyl and continue with Fukushima Daiichi
(Stoutenborough, Sturgess & Vedlitz, 2013). Society does not have enough knowledge
about energy centrals especially nuclear ones, and they prefer renewable sources rather
than fossil fuels and nuclear based centrals (Lee, Hu & Chang, 1999; Aydin, Coskun,
Kaya & Erdénmez, 2011; Lee & Yang, 2013; Kim, 2013; De Groot, Steg & Poortinga,
2013; Kenar, 2013; Arikawa, Cao & Matsumoto, 2014; Hasiloglu, 2014; Charisiou,
Goula, 2014).

The transformation of knowledge into behavior about environmental issues is lacking
back compared other areas of education in worldwide (Kuhlemeier & et al, 1999; Kibert
2000; Owens, 2000; Murphy, 2002; Pe’er, Goldman & Yavetz (2007); Purutguoglu, 2008;
Erdogan, 2009; Altinéz, 2010; Mcbeth & Volk, 2010; Esa, 2010; Timur, 2011). The
people do not aware the incoming environmental dangers before occurring the
inevitabilities. Also, the students growing in technologically developed post-
cosmopolitan cities do not find chance to investigate natural and unnatural events like
food chain and energy production plants. Environmental protection on the hand of
insensitive people is difficult to achieve. Therefore, the determination of the cognitive
structure of the people which results in attitude and behavior is important.

Nowadays, the word association test (WOT) has been started to be used in mapping
cognitive structure of the concepts in human brain.

Kostava & Radoynovska (2008) have summarized the word association in contemporary
way. Word association is a powerful research technique, introduced by Galton in 1880.
Carl Jung theorized that people connect ideas, feelings, experiences and information by
way of associations. According to him, ideas and experiences are linked, or grouped, in
the unconscious in such a manner as to exert influence over the individual's behavior. A
great work was ascribed to educators who can influence the human brain at very early
stages that results in right connections and behavior is a test, consisting of a list of words,
administered to the respondent, who has to answer to each word by means of the first
word coming to his or her mind
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By this way, a conceptual cognitive structure can be developed according to frequency
table of the words cited by questioned people. This frequency table is quantized with
numbers such as 10 etc. to obtain cognitive maps at various complexity and levels. The
human brain has layered, divided and complex structure. The WOTs are promising in
generalization of the cognitive structure.

In this structure, WOTs are one of the alternative measurement and evaluation
technique. It is used to reveal the cognitive structure of the students where the concepts
interconnected satisfactorily in long term-memory or not (Bahar, 2003). WOTS are not
used only to determine cognitive structure of the students but also detection of the
concept misconception and transformations of the concepts before and after execution
of the training of the students (Isikli & et al., 2011; Polat, 2013). This technique is used
mainly for scientific concerns but also used for social issues (Deveci, Kése, & Bayir,
2014; Isikl & et al., 2011; Bahar ve Kilig, 2001).

The aim of this study is to outburst the disability of the candidate teachers in cognitive
skills through energy centrals to reach satisfactory perceptions of energy centrals. This
will supply many feedbacks. First of all, it will play a vital role in determination of the
academic education affectivity of the candidate teachers in this controversial issue.
Beside this, it will give some clues what they have learned and perceived about energy
centrals (Han, Kim & Choi, 2014). The revelation of the cognitive structure of them can
supply us how will probably teach these controversial subjects in the future. The
revitalization of the individuals about energy issues has ultimate importance in terms of
science, technology, society, and environment. One of the effective way to achieve this
goal pass through education in schools.

Methodology
The Research Model

The survey model was used in this study. It is a descriptive statistical analysis to define
the situation as exist (Karasar, 1999). By this way, the cognitive structure of candidate
teachers has been tried to be revealed by word association test (WOT) about energy
centrals.

Sample

The study has been executed by 78 candidate teachers with various branches (social,
science and class teachers) in education faculty of Kastamonu University in 2014-2015
academic year in Turkey. These branch teachers are responsible in teaching about
energy issues. The distribution of participants according to gender and branches were
given in Table 1.

Table 1.
The distribution of participants according to gender and branches
Branches Gender Total
Female Male
Elementary class teachers 19 7 26
Science teachers 19 7 26
Social science teachers 11 15 26
Total 49 29 78
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Data Collection

WOT was used as data collection tool. The energy centrals which are the subject of this
study are related with both science and social science. The nuclear, hydroelectric,
thermal and wind energy centrals are chosen as key concepts for this study. All of these
concepts were written covering the whole page separately as shown in the following.

Before the application of the WOT to students, they were informed about it and a sample
application was done as pretreatment with another concept. Then, one minute is given
to each concept for students to write out the words that they think about any relation with
these key concepts.

Analysis of the Data

The frequency table showing the repetition frequency of the words that were produced
by the candidate teachers about the concepts was given in App 1. By using this
frequency table, concept networks were driven to depict cognitive structure of the
students towards energy centrals by using cutting point techniques which is developed
by Bahar et al. (1999). In this technique, a certain amount of number is subtracted from
most cited words to determine the cutting point. The most cited word is energy in this
study as 61 counts. Since there are a few words counted between 61 and 30 times, 30
is fixed as first cutting point. The concepts lying above this point were written on the first
section of the concept network. Consequently, by counting down by tens from first cutting
point till appearing new concepts, the process was continued on concept network (Bahar
& Ozatl, 2003). The frequency of words which are cited less than 9 were not used in
construction of concept network due to virtual difficulty, but given in frequency table.

Findings

If frequency table is examined, it is seen that total 165 words were used by candidate
teachers in their response to WOT about the key concepts. The distribution of these
words throughout the energy centrals was given in Table 2.

Table 2.
The # words produced by candidate teachers related with key concepts
Key Concepts Positive f Negative f Total word
word Counts word Counts Counts
Nuclear Central 59 331 50 302 109
Hydroelectric Central 49 511 6 24 55
Thermal Central 35 325 11 69 46
Wind Central 33 396 4 17 37
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The key concept of nuclear central was associated with highest number of words (109)
by candidate teachers, and least one is the wind centrals by 37 words. The number of
words interrelated with hydroelectric and thermal centrals are 55 and 46 sequentially
which are quite lower than the nuclear central one. This may be interpreted as the
candidate teachers have developed cognitive structure on nuclear centrals. At the same
time, they relate it with negative words at highest number (50) which is supported by
highest frequency of these words (302). Even so, they have associated this nuclear
central concept with science, technology, economy and politics which are rather positive
words. In sum, they hesitate about it. Meanwhile, it is the wind central that was
interrelated with least number of negative words (4)

The # of negative words about thermal central and their frequency is low and thermal,
hydroelectric and wind central have similar values in table 2 in comparison with nuclear
central. This can be a significant finding. They associate thermal central key concept
with earthquake, fault line, thermal spring and hot water. This means that they probably
confuse the thermal central and geothermal energy which may result in less number of
negative associated words to thermal central which burns fossil fuels (coals and natural
gas) which releases hazardous by products to environment. The term air pollution
caused by thermal centrals only cited by 9 teacher candidate support this finding.

It has proven that hydroelectric centrals have many diverse effects to environment. Yet,
the participants associated it lower number of negative words (6) which may show that
they have weak cognitive structure toward it.

The concept networks prepared according to cutting points are in the following two
figures; figure 1 and figure 2. The concept network belonging to the cutting point 30 and
above is shown in figure 1.

Water._

Dam

Death ——| Nuclear Hydroelectric

T—Energy<—

Electricity

Wind
Thermal

Cutting point 30 and above

Figure 1. The concept network belonging to the cutting point 30 and above

As seen in Fig. 1, all the key concepts were outburst at cutting points 30 and above
where all the key concepts were associated with energy word. Whereas the word
electricity was only associated with hydroelectric and wind centrals. The association of
the word death with nuclear central clearly shows the negative aspects of participants
towards nuclear central in their cognitive structure. The association of hydroelectric
central with such familiar words water and dam, and no association existence of thermal
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and wind centrals with any words apparently show that their deficiency in their cognitive
structure towards these three centrals.

Water Stream
Danger
| Environmental
pollution
Death Nuclear Hydroelectric Dam
Harlnful \ nerg}-/
lectricity Renetl\'able
Coal Harmless - Wind rose
Temperature | Thermal Wind
Wind
Natural

Cutting point 20 and above

Figure 2. The concept network belonging to the cutting point 20 and above

It is seen that the # of associated words has increased with reduced cutting number (20).
However, no words other than energy and electricity have appeared that was associated
with four of the key concepts at this cutting point. The words associated with nuclear
central are again negative ones such as dangerous, harmful and environmental
pollution. Thermal central was only associated with the words coal and temperature.
Wind central was associated by the word renewable 27 out of 78. Hydroelectric central
was not related with the word renewable. Especially, it can be stated wind central is safe
contrary to nuclear central in cognitive structure of the participants.

Toxin EXPlosion  Mersin (city) Water Alfitude Stream
Atom Danger Nature Clean
Waste Environmental ’
’ pollution
Death Nuclear Hydroelectric [——Dam
Radiation Resource —
Harmful Energ_\' /
Development  Unhealthy / ' Environmentally
Electricity, y. .\\REBET able Friendl}
\‘\ e
Coal Harmless , . Wind rose
| Wind
Temperature | Thermal /i
Heat ~Power ‘ Wind
Ch ‘ .
T . P | Propeller Air
Steam Fault line — Useful Healthy | Vatural
Earthquake  Hot water Expensive' Mountain

Cutting point 10 and above

Figure 3. The concept network belonging to the cutting point 10 and above
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Naturally, at cutting point 10 and above lots or words appeared that was associated with
four key concepts. The association of environmental pollution with thermal and
hydroelectric centrals only appeared at this stage which shows weak connections and
cognitive structure of the candidate teachers towards these two centrals. They perceive
the hydroelectric and wind centrals as harmless. At this point, new negative words
appeared for nuclear central such as waste, explosion and unhealthy. And the
association of thermal central with hot water, fault line, earthquake and hot spring imply
that they have misconceptions about them.

Results and Discusiion

The energy production is the most important human dwelling which affects the nature
and environment. The energy production scale should be determined according to needs
of society and the resources and technologies of the country. Also, governments should
consider the delicate balance between human and environment. The society directs the
politics of the governments and people should be educated thoroughly and accordingly.
The school or educational system is the basic arguments. The educational system,
sustained by teachers can be effective in preserving the aforementioned balance
consistent with the realities of locally and globally. This could be achieved by eco-centric
perspective in energy education rather than anthropocentric approach. In this study, the
positions of the energy centrals in cognitive structure of teacher candidates are quite
different and unfortunately not satisfactory for efficient energy education.

The nuclear central which is absent yet but in construction stage in Turkey, was
associated the highest amount of negative words. This may indicate negative situation
in their cognitive structure. The extreme debate on nuclear central in media especially
after catastrophic failure of Fukushima nuclear central in Japan may cause this result. It
seems that candidate teachers are completely unaware about the technology of nuclear
central. As they thought that nuclear central cause environmental pollution more than
thermal central and this is contrary to reality under normal circumstances. In addition to
this, they have related the words the asthma, air pollution and fume with nuclear centrals
which show weakness of them. They also cite the words science, technology, economy
and politics under key concept of nuclear central which show discrepancy in their
cognitive structure (Lee, Hu & Chang, 1999; Ozdemir, Kurt & Yapici, 2009; OECD, 2010;
Aydin, Coskun, Kaya & Erdonmez, 2011; Lee, &Yang, 2013; Kim, 2013; De Groot, Steg
& Poortinga, 2013; Kenar, 2013; Charisiou & Goula, 2014; Ozdemir, 2014; Arikawa, Cao
& Matsumoto, 2014; Hasiloglu, 2014).

The candidate teachers have associated energy centrals with rather simple words, and
inadequate knowledge and misconceptions. This shows that they are deficient in
teaching these subjects. They have associated electricity with only wind and
hydroelectric central about at 30 cutting point and above. This shows their lacking in
cognitive structure for nuclear and thermal central. Because the prime structure in their
cognition was associated with diverse effects of accidents rather than production of
electricity and their technology of nuclear centrals. Also, Ausebel (1963) has also defined
the cognitive structure hierarchically where the general concepts take positions up and
goes down with less generals (cited from Ucak & Glizeldere, 2006). The speculating the
nuclear central accidents during teaching process would let students to attaining
negative attitude toward it, consequently resulting in the opposing citizen to nuclear
central. And this could affect the energy politics of government eventually.

Like nuclear central, the thermal central has also associated with electricity in lesser
amount. Probably, they confused the thermal and geothermal adjectives and/or
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concepts which were evoked by associating the words fault line, earthquake, hot water
and thermal springs with thermal central. The expected words are air pollution, acid
rains, global warming, asthma, heart attack etc. which were not cited; confirm their
weakness of cognitive structure, similarly in Bozkurt & Koray (2002).

The wind and hydroelectric energy centrals take the position as the least harmful and
environmentally friendly ones in their cognitive structure. Also, at cutting points 10 and
above, these centrals were not associated with negative words other than the
association hydroelectric central with environmental pollution. In addition to these, just
27 and 7 candidate teachers sequentially have associated these centrals with renewable
energy which indicate the weak relations of electricity with these resources in cognitive
structure. These show that the candidate teachers are unaware about the diverse effects
of especially hydroelectric centrals such as extinction of species, perturbation of natural
life and deterioration of socioeconomic structure etc. (Akkaya et al., 2009). Beside these,
science education candidate teachers have associated hydroelectric central with
decrease in biodiversity, and social science education candidate teachers have related
it with immigration, history and erosion of cultural heredity which show again their
adequacy in their teaching of these subjects. This means that even their approach is
affirmative towards these two energy centrals, they have limited knowledge and also
misconceptions, similarly in (Bilen, Ozel & Siiriici, 2013; Sarag & Bedir, 2014).

In sum, civic people should be cultivated handling the environmental and energy issues
in holistic manner. And this only can be achieved by multidisciplinary and
interdisciplinary education perspectives which rely on not only economic constraints but
also ecological, sociological, biological, political and geographical issues which
compromise both scientific sociological developments. By do way, society will be cleared
by a chicken and egg situation even it does not produce alternative solution to problems,
but shades the brilliant ideas.
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Appendix
The Frequency Table of the Words Associated with Energy Centrals by Candidate teachers.
Energy Central Energy Central
@ Words o @ Words o
S 3 ] S 3 |3
o (] =] o (] >
(&} © © w (&} © © w
E 218 |% |2 |2 8 |2 |3 |o
S S =4 % £ S S =4 % £
= z | T w = = z T w =
1 Aegean region 8 49 England 1
2 Agriculture 4 50 Environmental 2 1
Damage
3 Air 3 16 51 Environmental 29 10 13
pollution
4 Air pollution 8 9 52 Environmentally 8 15
friendly
5 Airlessness 2 53 Expensive 1 5 10
6 Alagat 8 54 Explosion 12
7 Altitude 14 7 55 Factory 2 6
8 Asthma 4 56 Fault line 12
9 Atatlirk dam 4 57 Filter 1
10 Atom 10 58 Fire 1
11 Atomic bomb 4 59 Flow 9
12 Balikesir 2 60 Flow rate 6
13 Black Sea 2 61 Forest 1
14 Bomb 5 62 Fossil fuel 1
15 Brown coal 5 63 France 1
16 Cancer 10 64 Fuel 1
17 Cheap 7 3 16 65 Fume 4 5
18 Chemicals 6 66 Garbage 1
19 Chemistry 1 67 Geology 1
20 Chernobly 8 68 Geopolitics 2
21 Child 3 69 Harmful 21 5 6
22 China 1 70 Harmful substance 1
23 Clean 13 5 71 Harmless 10 6 27
24 Climate 3 72 Hazardous radiation | 2
25 Coal 3 21 73 Healthy 9 6 10
26 Consumption 2 74 Heat 5 16
27 Controversial 2 75 Hot water 18
28 Cripple 3 76 Human 6 3
29 Canakkale 3 77 Industry 6 2 4
30 Dam 5 40 78 Iron 1
31 Danger 27 1 79 income 4 5
32 Death 33 80 irrigation 4
33 Deficient 4 81 Japan 12
34 Deforestation 2 82 Kazim Koyuncu 1
35 Developed country 83 Lake 4
36 Development 18 | 7 2 84 lasting 3
37 Disabled 1 85 Life
38 Disaster 7 86 Manufacture 5 13 9 8
39 Disease 7 3 87 Mersin 9
40 Distribution 3 88 Metal 1
41 Earthquake 1 13 89 Mineral 2 4
42 East Blacksea 5 90 Money 7 5
43 Eastarnian region 7 91 Mountain 4 12
44 Economical 1 3 1 92 Mutation 3
45 Economy 5 7 5 6 93 Natural 9 6 20
46 Electricity 25 | 56 23 36 94 Natural gas 2
47 Employment 9 95 Natural resource 1
48 Energy 61 58 61 54 96 Nature 12 6 5 7
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Energy Central Energy Central
3 Words e 3 Words % 5
o © © o . K} P
3 5 |3 |C g g§ |2 |5 |-
= T i =
97 Necessary 1 148 US.A 3
98 Nederland 3 149 Underground 8
resource
99 Need 7 3 150 Unhealthy 10 1 1
100 Negation 1 151 Unrenewable 2 5 2
101 Noise 1 1 152 Uranium 6
102 Physics 4 153 Useful 13 13 15
103 Politics 1 154 War 4
104 Pollution 9 155 Waste 10
105 Poor soil 2 156 Water 12 57 11
106 Power 11 10 10 5 157 Water pollution 1 1
107 Powerfull 1 158 Water power 8
108 Pressure 2 159 Weapon 1
109 Profit 1 160 Wind 28
110 Propeller 12 161 Wind rose 24
111 Protest 6 162 Wind turbines 3
112 Radiation 18 163 Windmill 8
113 Radioactive substance | 2 164 Worry 5
114 Rainfall 7 165 Zonguldak 4
115 Ray 1 Total 109 | 55 46 37
116 Reactor 1
117 Regime 2
118 Renewable 7 5 27
119 Resource 3 11 9 3
120 Risk 1
121 Roid food 1
122 Roughness 6
123 Russia 4
124 Safe 1 2
125 Saving 4 9 4 7
126 Science 6
127 Sea 4 3
128 Security 4
129 Sinop 8
130 Soil pollution 2
131 Southestarnian region 3
132 Speciality 1
133 Speed 4
134 Steam 10
135 Steep terrain 6
136 Stone 1
137 Strategic 1
138 Stream 25
139 Tea 2
140 Technology 9 4 2
141 Temperature 21
142 Thermal springs 7
143 Tourism 2
144 Toxin 11
145 Trade 1
146 Trouble 1
147 Turbine 2
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Abstract

Demographic factors are among those that influence environmental literacy and, particularly,
environmentally responsible behaviours, either directly or due to an aggregation effect dependent on other
types of variables. Present study evaluates a set of demographic variables as predictors for environmental
literacy among 9th grade students from Madeira Island (Portugal). Through a survey involving 491
students, gender, place of residence (rural and urban), 8" grade Natural Sciences discipline performance,
participation in school’s environmental activities and, indirectly, socio-economic status were evaluated in
their association to environmental literacy and, particularly, to each of its three main components:
knowledge, attitude and behaviour. The results confirm three stronger environmental literacy predictors:
rural or urban residence, depending on the components considered, higher marks in 8th grade Natural
Sciences discipline and higher socio-economic status; and two weaker: female and participation in
school’s environmental activities. Our findings found support in previous studies and underline the need to
center socio-demographic factors in environmental education practices. Considering demographic
variables as the reflex of environmental, economic and socio-cultural contexts, our results corroborate an
environmental literacy’s construction framework on the light of Vygotsky’s socio-cultural theory of human
learning, in which real learning contexts play a fundamental role. In fact, also in environmental literacy,
learning occurs through the interaction with the social environment and, to be effective, needs real
learning contexts. Demographic variables confirmed as being predictors for environmental literacy in
Madeira Island students seems to mirror the effects of the above framework and show strong evidences of
linkage with socioeconomic status.

Keywords:  Environmental Education, Environmental Literacy predictors, Demographic Variables,
Madeira Island

Introduction

Environmental literacy has a long way as the environmental education main purpose
and is also an important prerequisite to maintain and improve the quality of the
environment (Disinger & Roth, 1992). However, increasing environmental literacy in a
target population is a very hard task since it's a process where a profusion of different
factors act in an interdependently and complex way and the outcome results are
difficult to predict (Hollweg et. al., 2011). Despite there is a lack of empirical research
addressing the pathway through which environmental literacy is formed, as also on the
effectiveness of environmental education (Keene & Blumstein, 2010), several models
and frameworks have been proposed to explain environmental literacy and the
adoption of environmental friendly behaviours (Hsu, 1997).

Disinger and Roth (1992) suggested that environmental literacy was essentially the
capacity to perceive and interpret the relative health of environmental systems and
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take appropriate action to maintain, restore, or improve the health of those systems.
Later, Wilke (1995, pp. 5-6) defined four clusters of environmental literacy components:
cognitive dimensions (knowledge and skill), affective dimensions, additional
determinants of environmentally responsible behaviour, and personal and/or group
involvement in environmentally responsible behaviour.

Nowadays, is of common understanding that environmental literacy must include
knowledge and understanding of environmental concepts, problems, and issues, a set
of cognitive and affective dispositions, and a set of cognitive skills and abilities,
together with the appropriate behavioural strategies to apply such knowledge and
understanding in order to make sound and effective decisions in a range of
environmental contexts (Hollweg et. al., 2011). As a simple definition, environmental
literacy could be seen as a domain of four interrelated components: knowledge,
dispositions, competencies, and environmentally responsible behaviour (Hungerford &
Volk, 1990; Hollweg et. al., 2011).

Evaluating environmental literacy in a population is the best strategy to assess the
efficiency of the environmental education efforts, as also to address the needs for
better strategies. However, there is a lack of evaluation, especially with before-after or
treatment-control designs, and some authors even identify a “bunker mentality” to
explain the resistance of the environmental community on evaluating projects and
strategies on the field (Blumstein & Saylan, 2007). Additionally, environmental literacy
has a complex structure that makes difficult include all their components in any single
assessment, being of fundamental importance identify the essential elements to be
addressed in the survey. In order to overcome this problem, several authors identified
knowledge, attitude and environmentally responsible behaviour as the major
components of the environmental literacy to be included in the surveys (Krnel & Naglic,
2009; McBeth & Volk, 2010; Kuhlemeier, et. al., 1999).

Besides evaluating environmental literacy levels among specific young or adult groups,
identifying the variables that behave as predictors for overall and specific dimensions
of environmental literacy is critical since they could enlighten the process underneath
its construction (Palmer, 1999). Demographic factors are among those that influence
environmental literacy and, particularly, environmentally responsible behaviours, not
only through a direct influence but specially due to an aggregation effect dependent
from other types of variables (Kolimuss & Agyeman, 2002).

Several categorical and demographic variables, such as age, gender, income,
residence and parental education level, have been commonly investigated and found
to be predictors for environmental literacy levels (Erdogan, 2009). Older (Tikka et al.,
2000), higher grade (Kellert, 1985; Shin et al., 2005), males (Gifford et al.,1982/83),
urban residence (Kellert, 1985), and higher income and parental higher levels of
education (Shin et al.,, 2005) tend to predict higher environmental knowledge.
However, a better environmental attitude has been linked to younger (Bogner &
Wiseman, 1997), female (Gifford et al., 1982/83), urban residence (Bogner &
Wiseman, 1997), higher socioeconomic status (SES) (Lyons & Breakwell, 1994) and
parental higher levels of education (Shin et al., 2005). For environmentally responsible
behaviour, younger, female and higher income are the most frequently associated to
better results (Hines et al. (1986/87).

Few studies evaluated environmental literacy among Portuguese students, or in other
specific groups and overall population (Author, 2014). These studies address mostly
knowledge and attitude toward the environment and some considers also the influence
of categorical and demographic variables as predictors for environmental literacy
(Almeida & Azeiteiro, 2011; Cordeiro, 2010; Pedro, 2009; Camara, 2014). Despite with
some limitations on the analysis and statistics, especially because they didn’t apply
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significance tests to statistically support their findings, these studies showed that,
among 12th grade students of some specific mainland Portuguese schools, higher
environmental knowledge tends to be associated to female in a urban school
(Cordeiro, 2010) and to male in a rural (Almeida & Azeiteiro, 2011), to parental higher
education levels (Cordeiro, 2010; Almeida & Azeiteiro, 2011), to rurality (Almeida &
Azeiteiro, 2011), and to the participation on environmental activities in a urban school
(Cordeiro, 2010). Female in 2 urban schools (Cordeiro, 2010; Almeida & Azeiteiro,
2011), lower parental education level in both urban (Cordeiro, 2010) and rural schools
(Almeida & Azeiteiro, 2011), and rural schools (Almeida & Azeiteiro, 2011) has been
associated to better attitude levels toward the environment on these 12th grade
Portuguese students.

In Madeira Island (Portugal) the studies on environmental literacy are even scarcer.
Using the New Ecologic Paradigm (NEP) Scale, an instrument widely used and
validated in the measure of pro-environmental orientation (Dunlap et. al., 2000), Freitas
(2007) found that, in Madeira Island overall population, younger individuals, from urban
areas and with higher education and SES tend to show a higher pro-NEP attitude.
Also, the same study concluded that energy and water saving behaviours were most
prevalent among individuals with lower education and SES and, in opposition, waste
segregation for recycling and green consumption were associated to highest education
and SES. Recently, for the first time, studies on the environmental literacy level among
9th grade students from Madeira Island were developed showing, in general, good
levels of knowledge, a satisfactory pro-NEP attitude but low prevalence of
environmentally responsible behaviours (Author, in press). However, no significantly
better results were found for those students engaged in Eco-Schools Program, an
international environmental education project in place in the majority of the educational
establishments from Madeira Island, being an important next step in this approach the
evaluation of categorical and demographic variables in order to address their influence
as predictors for environmental literacy.

Research Questions

Since previous studies among Madeira Island 9th grade students showed that the
levels of environmental literacy found doesn’t depend necessarily on the environmental
education project “Eco-Schools Program” (Author, in press), other variables need to be
evaluated as a contribution to better understand the pathway through which
environmental literacy develops in the specificities of Madeira Island context. In this
sense, present study addresses the following research questions:

Are gender, learning achievement levels on the 8th grade Natural Sciences discipline,
area of residence (urban or rural) and participation in environmental activities
predictors of environmental literacy for 9th grade students from Madeira Island
(Portugal)? And what are its specific influences in each of the three considered
dimensions of environmental literacy, namely knowledge, attitude and behaviour?

Therefore, we hypothesized that:

1- Female students show better knowledge, attitude and behaviours toward the
environment;

2- Students with better marks in 8th grade Natural Sciences discipline show better
knowledge, attitude and behaviours toward the environment;

3- Students from urban areas show better knowledge, attitude and behaviours toward
the environment;

4- Students that participate in school’s environmental activities show better knowledge,
attitude and behaviours toward the environment.
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Methodology

The survey design was based in others published elsewhere but adjusted to local
specificities (Kuhlemeier, et. al., 1999; Krnel & Nagli¢, 2009; McBeth & Volk, 2010). It
was anonymous with close-ended questions consisting of a header and three main
sections, each one measuring and assessing: knowledge (10 questions), attitude (15
questions) and environmentally responsible behaviour (15 questions) (questionnaire
available upon request). The questionnaire header includes gender, marks in 8th grade
Natural Sciences discipline and participation in environmental activities. Urban or rural
residence was taken from the school location since student lives around. Data on
student’s social support and parental education levels were used to characterize the
SES of the 9th grade students from the biggest school involved on the present
research. Knowledge section addressed the 3 main themes developed in
environmental education activities on Portuguese schools: water (3 questions), energy
(3 questions), and wastes (4 questions); each one going along 3 main aspects: cause
of problems, regional context and behaviour options. To measure pro-environmental
attitude the questionnaire included the New Ecologic Paradigm (NEP) Scale, an
instrument widely validated in the measure of pro-environmental orientation (Dunlap et.
al., 2000; Trobe & Acott, 2000; Kostova et. al., 2011; Shoukry et. al., 2012). The
environmentally responsible behaviours were assessed through statements spanning
across the 3 main themes already selected for knowledge: water (4 statements),
energy (6 statements) and wastes (5 statements). Each statement addressed specific
everyday behaviours and students were asked to select their frequency in a Likert-type
scale ranging from 1 (never) to 5 (always). A special care was taken to overcome
potential social desirability bias that could overcome in self-reported assessments
(Nederhof, 1985). In order to obtain an internal validity indicator, two redundant
questions [“a) | put paper, glass bottles and plastic bags in different containers” and j) “I
put all kind of wastes in the same container’] were added. The questionnaire was pre-
tested and the final version was applied to all sample students between April and May
2013, after informed consent from each school board.

The sample included 491 9th grade students from 5 elementary schools from Madeira
Island (Portugal). Data collected in the survey was analyzed with SPSS (version 20)
statistical software. Firstly, reliability (the Cronbach’s Alpha score was 0.705 for the
entire measuring instrument) and validity (confirmed by factor analysis and internal
validity indicator questions that show a significant positive correlation [r=0.641
p=0.000]) were evaluated followed by a set of descriptive statistics.

Variables (gender, marks in Natural Sciences, participation in environmental activities
and place of residence) were compared for each of the three data domains:
knowledge, attitude and behaviour. To test our hypothesis, significance was addressed
through one sample z-test of proportions (1-tailed) with a confidence level of 95%.

Results

The 491 9th grade students involved in this survey had a mean age of 15 years and
males (51.3%) are slightly most prevalent than females (48.7%). More than two thirds
(65%) are from an urban area (Funchal city) and the others (35%) from rural
municipalities. Students with higher marks in 8th grade Natural Sciences discipline (4
or more, in a scale of five points) were most prevalent (52.1%) than the others (47.9%,
with 3 or less) and only 20.6% admit to had been involved in school’s environmental
activities along past few years. Missing values account for 3.1% on total sample.

Ninth grade female students showed a better environmental knowledge, especially on
wastes theme, and a slightly better attitude towards the environment, with a
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significantly lower support of the Dominant Social Paradigm (DSP), and a higher
prevalence of environmentally responsible behaviours, particularly for water savings
(Table 1). Participation in school’s environmental activities seems not to improve the
prevalence of environmentally responsible behaviours but show significant positive
influences in environmental knowledge, especially on wastes theme, and also in a
higher support of the New Ecological Paradigm (NEP), particularly agreeing with the
‘possibility of an eco-crisis’ (Table1).

Despite gender and participation in environmental activities show some significant
influences in environmental literacy, student’s area of residence (rural or urban) and,
especially, marks in 8th grade Natural Sciences discipline reveal to be important
predictors for environmental literacy in Madeira Island 9th grade students (Table 1,
Figures 1 and 2). In fact, rural students show significantly better knowledge for water
and energy themes, and urban for wastes, and the environmentally responsible
behaviours higher prevalence’s appear in urban students for water savings and waste
management, and in rural for energy savings (especially due to a significantly lower
mobility in their parent's car, data not shown). Urban students show also a better
attitude towards the environment with a significantly higher concordance with the New
Ecological Paradigm (Table 1, Figure 1). However, it was among 9th grade students
with better marks (=4) in 8th grade Natural Sciences discipline where present study
found higher levels of environmental literacy. Students with better marks showed
significantly better environmental knowledge and a higher level of concordance with
the New Ecological Paradigm, including each one of its five NEP group items, as also
a much lower concordance with the Dominant Social Paradigm. Also, better marks are
associated to a significantly higher prevalence of water savings and waste
management behaviours, the only exception being for energy savings where students
with lower marks (<3) had significantly better results (Table 1, Figure 2). This lower
prevalence for energy saving behaviours among students with higher marks results
from a significantly higher mobility to school in theirs parent’s car (data not shown). As
an important result to understand this behaviour exception is the fact that students with
better marks are significantly most prevalent among families with higher SES (Figure
3).

Table 1.

Correct answers prevalence’s for environmental knowledge (in total and for each
theme: water, energy and wastes), Attitude orientation prevalence’s towards the
environment for pro New Ecological Paradigm (pro-NEP), pro Dominant Social
Paradigm (pro-DSP) and Unsure; Pro-NEP attitude concordance prevalence’s for
each group item: limits to growth, anti-anthropocentrism, fragility of nature’s balance,
rejection of exemptionalism, possibility of an eco-crisis; environmentally responsible
behaviors prevalence’s in an ‘always’ plus ‘very often’ basis (in total and for each
theme: water, energy and wastes), in 9" grade students from Madeira Island by area of
residence (urban and rural), marks in 8" grade Natural Sciences discipline (s3 and >4),
gender (F-female and M-male) and participation in school’s environmental activities
(EA- participating in environmental activities and NEA- without participation). Statistical
significant differences in bold*. Sig.- Significance.
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Correct answers prevalence’s (%) for environmental knowledge

Themes

Rural  Urban  Sig. 3 4 sig | 3 4 sig | A EA g
1
Water 9.9 38 .01 43 66 .18 |43 69 .15 |80 48 .15
Energy 57 0.9 .01 00 44 00 |23 24 48 |23 21 46
Wastes 0.5 33 .00 06 43 .00 |36 14 .01 |42 21 .03
Total 1.4 1.9 27 98 36 .00 |25 12 .04 |32 14 .03
Attitude orientation prevalence’s towards the environment
Orientation Rural  Urban  Sig. 3 4 sig |3 4 sg |la EA Qg
1
pro-NEP 85 0.8 .04 73 47 00 |90 75 .10 |o4 80 .05
pro-DSP 6.2 6.6 .34 75 54 .01 74 96 .01 82 84 .44
Unsure 53 26 .01 52 99 w00 |36 30 27 |14 37 .03
Pro-NEP attitude concordance prevalence’s (%)
NEPgroupitems | puai  Urban  Sig. 3 4 sSig |3 4 sig |la EA i
Limits to growth '
28 8.1 .00 12 32 00 |47 83 .17 |82 62 55
Anti-
anthropocentrism 24 2.1 46 0.8 56 .04 4.6 0.1 .06 4.9 3.3 .62
Fragility of nature’s
balance 7.9 0.2 20 58 41 .00 |05 87 46 |44 26 59
Rejection of .
exemptionalism 1.2 0.5 41 84 49 .02 |26 99 31 |86 78 .79
Possibility of an |
eco-crisis 0.6 2.1 .30 86 6 00 |26 05 42 |55 s .02
Environmentally responsible behavior prevalence’s (%) (always + very often)
Themes b ) ) )
Rural Urban Sig. 3 4 Sig. 3 4 Sig. A EA ig.
1
Water 49 1.9 .00 67 43 .00 19 76 .03 |96 00 44
Energy 8.1 1.5 .00 58 09 .00 |96 74 .10 |95 83 .29
Wastes 1.0 5.1 .03 17 70 .01 |53 25 08 |40 42 47
Total 7.6 8.1 35 73 91 07 |92z 67 .0z |84 80 39
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Figure 1. Correct answers prevalence’s for environmental knowledge (in total and for
each theme: water, energy and wastes); Pro-NEP (pro New Ecological Paradigm)
attitude concordance prevalence’s in total and for each group item: limits to growth,
anti-anthropocentrism, fragility of nature’s balance, rejection of exemptionalism, and
possibility of an eco-crisis; and environmentally responsible behaviour prevalence’s in
‘always’ plus ‘very often’ basis (in total and for each theme: water, energy and wastes),
in 9th grade students from Madeira Island by area of residence (urban and rural).
Statistical significant p<0.05 signalled with *,
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Figure 2. Correct answers prevalence’s for environmental knowledge (in total and for
each theme: water, energy and wastes); Pro-NEP (pro New Ecological Paradigm)
attitude concordance prevalence’s in total and for each group item: limits to growth,
anti-anthropocentrism, fragility of nature’s balance, rejection of exemptionalism, and
possibility of an eco-crisis; and environmentally responsible behaviour prevalence’s in
‘always’ plus ‘very often’ basis (in total and for each theme: water, energy and wastes),
in 9th grade students from Madeira Island by marks in 8th grade Natural Sciences
discipline (<3 and 24). Statistical significant p<0.05 signalled with *.

98



Spinola

45

40

35

0 4 T T
With social support With parental higher
education

Figure 3. Relationship between socioeconomic indicators (social support and parental
higher education) and marks in the 8th grade Natural Sciences discipline (<3 and 24)
for 196 9th grade students from an urban school included in present study. Statistical
significant p<0.05 signalled with *,

Discussion

The results of present study were successful in identifying strong predictors for overall
environmental literacy, as well for each one of its components evaluated (knowledge,
attitude and behaviour). Consistently with previous studies, female, participation in
environmental activities, rural residence for some aspects and urban for others and
higher marks in 8th grade Natural Sciences discipline were positively associated to
higher levels of environmental literacy in 9" grade students from Madeira Island
(Portugal).

The relationship between education and environmental literacy is well established and
a greater understanding of science has been associated to a higher identification with
a pro-environmental paradigm (Hamilton, 2008; Shin et al., 2005), which is consistent
with the higher environmental literacy levels among students with better performance
in Natural Sciences. However, the positive influence of the 8" grade Natural Sciences
discipline performance could be an indirect effect of its strong linkage with SES,
demonstrated in present study (Figure 3) and elsewhere (Coleman, 1966). In fact, as
income and occupational status increase environmental concern tends to be greater
(Van Liere & Dunlap, 1980; Shin et al., 2005; Lyons & Breakwell, 1994; Hines et al.,
1986/87), in the assumption of a hierarchy of needs in which environmental concerns
arise only when basic needs are met (Maslow, 1970). This strong influence of the
student’s SES had been emphasized by Taylor and colleagues (2009, p. 4) with a very
clear statement: “wealthy ‘middle class’ people have the luxury of the ‘privilege of
concern’, because they have the financial ability to look beyond their own livelihood,
explore global issues, and make the connections between the environmental and
wealth generations. In contrast, people from lower socioeconomic groups do not have
the option of such ‘luxury’, and it is only when they are involved in a practical and direct
way with their local environment that they too can go on to make such connections”.
Nevertheless, it is of much importance underline that, despite the higher availability for
an environmental concern from those who had solved their survival questions, this not
always results in environmentally responsible behaviours since the easier access to
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resources due to their higher SES implies, frequently, higher consumption levels and,
consequently, a heavier ecological footprint. Our results support this analysis since,
despite their better levels of environmental literacy, these students from families with
higher income tend to consume more energy, especially due to a most frequent car
use. Despite an exception on this positive association, the higher car use among
students with better marks supports the link between environmental literacy and SES,
since we can assume that this unsustainable behaviour could be mostly dependent on
the financial resources available in the family than in a lack of the student’s
environmental motivation. In fact, reducing car use was considered to be subject to
high behavioural costs and influenced by strong constraints, namely those with non-
environmental motivations such as affective and symbolic factors (Bamberg & Schmidt,
2003; Hunecke et al., 2001). Besides that, in the present situation, the car use among
9" grade students is obviously most dependent on their parent’s options than their
own, which could explain the incongruence with the general tendency for higher levels
of environmental literacy among students with better Natural Sciences marks and
higher SES. Still, we can argue that, since Natural Sciences curriculum includes
environmental education contents (Tracana et al., 2012), this positive influence on the
environmental literacy could be a direct contribution of this particular discipline. An
influence in the opposite direction is another way of seeing it, being the higher
environmental literacy that influences better marks in Natural Sciences discipline as it
was previously demonstrated (Lieberman & Hoody, 1998).

Interestingly are the non linear influences of the student's residence area. The weight
of economic and socio-cultural context on this variable could be the reason for the
positive effects that both urban and rural residence exerts on environmental literacy,
depending on the components we are considering. For example, rural students show a
higher prevalence on energy saving behaviours, which is mostly due to a significantly
lower mobility depending on their parent’s car (e.g. using parents as their chauffeurs to
go to school: 31.4% for rural students against 50.8% for urban, in a ‘always’ and ‘very
often’ basis, p=0.00). A similar effect was found with the lowest marks in Natural
Sciences discipline, which is also dependent on a lower socio-economic status (see
above). Knowing that the results of present study reveals that urban students had
significantly better marks in Natural Sciences discipline than rural (marks >4: 55.2% for
urban students against 43.7% for rural, p=0.013), this similar effect could be in fact,
again, a direct influence of SES, especially if we take in account that average family
income tends to be lower in urban areas. However, socio-economic status shouldn’t be
the only influence on energy saving behaviours, namely in mobility, since rural
students also show a significantly better knowledge in this same specific theme, which
can’t be explained through the linkage ‘better socio-economic status - higher marks’
because rural showed lower marks than urban. Another example supporting the idea
that the predictor ‘area of residence’ could be in fact a pool of contexts that differently
influence the components of the environmental literacy, are the results obtained for
waste knowledge and behaviours. In this specific theme, both knowledge and
environmentally responsible behaviours are most prevalent among urban students,
which could be explained with the fact that Funchal city has a better and most dynamic
system on waste management. In fact, Funchal, since the middle of the 1990s, put in
place consistent environmental campaigns and a waste management system with
three-stream collection for recycling, which could be the driver for today’s urban
students be more informed and participative. Also, the incongruent influence of urban
and rural residence on water theme, with better knowledge for rural students but a
higher prevalence of water saving behaviours among urban, could have been driven by
the higher water prices in the city or by the fact that this rural areas are rainy. The
balanced influence of rural and urban residence in different aspects of the
environmental literacy is consistent with previous studies that reported a tendency for
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better performance in urban residence, supposedly due to their poor environmental
conditions that could lead to greater levels of environmental concern, but also
variations dependent on the type of environmental concern tested (Van Liere &
Dunlap, 1980). Also, a narrowing in urban/rural differences seems to be in place and.
over time. rural residents are catching up urban and showing higher environmental
concern (Jones et al., 2003).Our results reveal that female students tend to show
better knowledge, attitude and behaviours towards the environment, a result consistent
with existent literature (Gifford et al., 1982/83; Hines et al. 1986/87; Cordeiro, 2010;
Almeida & Azeiteiro, 2011). These results, rather than an outcome of a gender
intrinsic/biologic influence, could be a consequence of the specific socio-cultural
context that encompasses female condition in our society. In fact, gender, being
subject to stereotypes, represents an important component of socio-cultural context
with strong influences in the learning outcomes (Igbo et al., 2015). Also, since female
students show significantly better marks in Natural Sciences discipline (marks 24: 56%
for female students against 48.1% for male, p=0.043) this tendency to present a better
performance in environmental literacy could be an influence of the curriculum itself as
also of the SES, despite we didn’t found signs of a higher SES through a significantly
higher car use (e.g. using parents as their chauffeurs to go to school: 46.4% for female
students against 43.9% for male, in a ‘always’ and ‘very often’ basis, p=0.29). Despite
lacking empirical support, Van Liere and Dunlap (1980) hypothesized that when men
have a lower level of environmental concern it could be because of competing
interests, meaning that men’s higher concern with economic issues comes at the
expense of environmental concern. Later, Davidson and Freudenburg’s (1996) also
attempts to explain gender differences in environmental concern (Davidson &
Freudenburg, 1996). Among those with more empirical support, they stated that
women are more concerned about the environment when the risks involve issues of
health or safety and, since there is a negative association between institutional faith
and environmental concern, because they are less trusting of institutional structures.
Despite our study does not attempt to explain gender differences, it is interestingly to
note that the profound changes that women experienced in their social and economic
role along the past decades seems not to have blurred the gender effect in
environmental literacy. However, the above explanations for gender differences need
to be carefully considered in the analysis of present results, since our subjects were
constituted by young people with average age of 15 years, which, obviously, were not
yet be fully integrated in their adulthood. Also, accordingly to Price and Bohon (2012),
gender shouldn’t be considered alone in their association to environmental literacy
since male and female could be differently influenced by socio-demographic
characteristics. For example, Price and Bohon (2012) found that women more
educated increases their concern for the environment in opposition to a decrease
found in men. Thus, to better understand gender influence on environmental literacy
levels among students from Madeira Island (Portugal), future studies need to be done
in which other variables defined by literature should be included and an evaluation
between gender and socio-demographic characteristics should be considered. Also,
the important role that gender plays in environmental literacy outcomes should be
taken in consideration on environmental education projects and campaigns. The higher
commitment with the environment, especially through their behaviours, found in
present and previous studies among female students suggest that environmental
education should use this empathy to bring male students closer to the environmental
concerns, namely through groups that include both genders and are committed to
solve specific environmental problems (Stevenson et. al., 2013).

On concordance with previous studies (Brody & Storksdieck, 2013), our results show
that the participation on school’s environmental activities is also an important predictor
for higher levels of environmental literacy, especially for environmental knowledge and
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concordance with the New Ecological Paradigm but with no relevant effect on
environmentally responsible behaviours. Since only 20.6% of the 9th grade students
from Madeira Island assume to have participated in school’s environmental activities in
the past few years, and considering its importance for environmental education
performance, a higher dynamism is needed in order to integrate the school community
in most practical activities. Unfortunately, stocked between walls, children have been
increasingly sidelined from a nature contact and interaction, a reality with concerning
effects on their physical and mental health (Louv, 2005). Besides that, the loss of
contact with the outside environment also weakens the physical and emotional
connections with the natural world, which leads to a lower willingness to actively
participate in its protection (Louv, 2005).

When, considering previous (Author, in press) and present results, consistent
environmental education projects, such as EcoSchools, are less determinant in the
development of environmental literacy than the socioeconomic context in which
students are entered, it is clear that the effectiveness in environmental education
implies a partnership with the surrounding community and a higher fluidity well beyond
the limits imposed by the school walls. Thus, socio-demographic variables need to be
centred in the environmental education process, especially understanding it as the
reflex of an environmental, economic and sociocultural context in which learning
outcomes are maximized. In fact, Lucas (1979) considers that the context to develop
environmental literacy needs to be the environment itself in which students could be
involved in the implementation of environmental protection measures. In other words,
environmental education should be based in learning with the environment and to the
environment. Other authors agree with this and argues that students should had the
opportunity to solve, actively and democratically, local environmental problems as a
way to understand the relationship with their lives as well to feel motivated by the
success of their one actions (Uzzell et al., 1995). So, the environmental literacy,
cultivated by the environmental education, found a fertile ground in the context of
Vygotsky’s (1978) socio-cultural theory of human learning. In fact, also in
environmental literacy, learning occurs through the interaction with the social
environment and, to be effective, needs real learning contexts. For that reason,
environmental literacy tends to be higher when a direct contact with nature is promoted
as well when the interaction with the environment and its problems is mediated by an
adult role model (Brody & Storksdieck, 2013). Therefore, the predictors for
environmental literacy evaluated on present study, as also many others, could mirror
the effects of this framework.

Conclusions

Evaluating environmental literacy and identifying their predictors in different
populations is an important contribution to better understand the pathway through
which environmental education could be more effective. Besides the determinant
influence of SES, present study identified two strong environmental literacy predictors
among 9th grade Madeira Island students: rural or urban residence and higher marks
in 8th grade Natural Sciences discipline; and two weaker: female and participation in
school’s environmental activities. Environmental education programs and strategies in
Madeira Island (Portugal), as well as elsewhere, need to consider the fact that students
and schools economic and socio-cultural contexts exert an important influence on
environmental literacy achievements and, that way, a better integration with local
community is needed. In fact, predictors included in present study, and commonly used
on several others, seem to be pools of economic and socio-cultural contexts that
strongly influence environmental literacy. However, new evaluations and studies need
to be done with Madeira Island students not only to include different age groups but
also to better understand the effects of the social and environmental contexts in the
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development of the environmental literacy and, especially, to evaluate the specific
influence of SES. Also, gender association with environmental literacy needs to be
refined and linked to socio-demographic characteristics in order to better understand
its relationship with socio-cultural contexts. Present and future enlightenments will be
helpful to design most effective environmental education programs and strategies
suited not only for Madeira Island but also for any other specific context.
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Ozet

Demografik faktorler cevre okuryazarligini ve 6zelliklede cevreye karsi davraniglari
dogrudan ve cesitli degiskenlerle dolayli olarak etkilemektedir. Bu calisma Madeira
Adasi (Portekiz))ndan 9. Sinif égrencilerinin ¢evre okuryazarliklari Gzerine bir dizi
demografik degiskenin yordamasini élgmektedir. 491 6grencinin cinsiyet, yasadigi yer
(kirsal ve sehir), 8. Sinif Doga Bilimleri dersi basarilan, okuldaki ¢evre etkinliklerine
katiimlan ve dolayli olarak sosyo-ekonomik dizeylerinin ¢evre okuryazarligi ve
Ozellikle G¢ temel boyut: Bilgi, tutum ve davranis lGzerine etkisi dlgulmustur. Sonuclar
cevre okuryazarliginin ¢ temel (yasadigi yer, 8. Sinif doga bilimleri dersi basar
dizeyinin yuksekligi ve yuksek sosyo-ekoomik dlzey); iki tane de zayif (kizlar ve
okuldaki cevre etkinliklerine katiim) yordayici oldugunu géstermektedir. Arastirmanin
bulgulan, onceki arastirmalar gibi c¢evre egitimi etkinliklerinde sosyo-demografik
faktorlerin merkezde bulundurulmasi ihtiyacini géstermektedir. Demografik degiskenleri
cevresel, ekonomik ve sosyo-kultirel igerigi yansitmasi acgisindan galismanin bulgulan
cevre okuryazarliginin Vygotsky’nin gercek 6grenme iceriklerinin 6grenmede temel rol
oynadigini savunan sosyo-kdltirel teorisi 1siginda destekledigi belirlenmistir. Ayrica
cevre okuryazarh@i sosyal cevreyle etkilesim ve etkili gercek 6grenme iceriklerine
ihtiya¢c duymaktadir. Demografik degiskenlerin Madeira Adasr’ndaki égrencilerin ¢cevre
okuryazarliginda sosyo-ekonomik dizeylerle gugli iligkisi vardir.

Anahtar Kelimeler: Cevre egitimi, Cevre okuryazarlidi yordayicilari, demografik
degiskenler, Madeira Adasi.
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Abstract

It is important for people to be able to judge the nature while actually living in it to gain the scientific
perspective which is an important skill nowadays. Within this importance, the general purpose of this study
is to examine the effect of active learning based science camp activities on sixth, seventh and eighth grade
students’ opinions towards scientific knowledge and scientific process skills. In order to achieve this goal,
the natural, historical, archeological and the cultural sources of the Cappadocia area were used as a
teaching tool. One group quasi-experimental design with pretest and posttest was used in the study. 17
boarding primary school students participated to research. Opinion survey on scientific knowledge,
scientific process skills scale, conceptual comprehension survey on environmental problems and
observation form were used as a data collection tools. Descriptive and Man Whitney-U analysis techniques
were used during assessment of the data. As a result of the study, significant difference was found
supporting the students’ post-test results of scientific knowledge survey, the number of students’ post-
application explanations were more than students’ pre-application explanations of conceptual knowledge
survey on environmental problems.

Key words: Environmental education, active learning, science camp, scientific knowledge, scientific
process skills.

Introduction

In recent years, awareness toward environmental education and sustainable
development issues has increased both in public institutions and public opinion
(Binbasaran & Tiysiizoglu, 2005). Many environmental organizations strive for creating
public awareness about current negative impacts of ecological disasters on human life
and the disasters that would occur in the future (Harting, Kaiser & Bowler, 2001). Free
courses, programs, camping trainings that are becoming widespread by the efforts of
these organizations, are important developments in raising environmental awareness of
families, children and other participants. The number of these organizations giving only
informal education is increasing with each passing day (Meydan, Bozyigit & Karakurt,
2012). Although the trainings on environmental education and sustainable development
are important for all groups, there are studies that show the trainings given especially to
the children are more important. For instance, when formal education curriculums of
different courses used in primary education schools in Turkey are examined, it can be
seen that environmental education is included in these curriculums (Altin & Orug, 2008).
As achievements towards nature education have a multidisciplinary content and include
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topics concerning both physical sciences and social sciences curriculums in Turkey, they
are included in units of Life Sciences, Social Studies and Physical Sciences courses
(Kosker, 2013; Erentay & Erdogan, 2009).

In addition to the importance of starting the environmental education with the children,
the content of the education is also essential. It was concluded in the research conducted
by Palmer, Suggate, Robottom & Hart (1999) that environmental education experiences
gained in childhood period affects perspectives of individuals towards nature on future
ages. Also, Zelezny (2010) found in his meta-analysis study, activities done in the
classrooms with young participants (under 18 years old) can be more effective to
develop environmental behaviors. In addition, Hinds & Sparks (2008) stated that people
having nature experience earlier would have more positive affective characteristics
towards nature when compared to those having less nature experience. Therefore, it will
be the best step to begin nature education with children in terms of recognizing,
protecting nature and creating awareness (Kosker, 2013; Chawla & Cushing, 2007).

In order to understand multiple structure of environmental problems, Ozdemir (2007)
suggests that it is important to include processes that would enable students to
comprehend facts and processes with an “interdisciplinary enlightenment”. Therefore,
teaching methods and techniques that will be included in learning-teaching processes is
another important factor like beginning environmental education in early ages. While
choosing the methods that will be followed in environmental education, learning should
be associated with real life, individual requirements should be met and students should
be motivated first of all. A teaching process, as it is put forward by Bonwel and Eison
(1991), on which is thought and researched, should be put into practice with mastered
teaching techniques (Bomwel & Eison, 1991).

When this approach defined by Bonwel and Eison (1991), who are leading names of
active learning, is adapted to environmental education, environmental education
processes should be arranged according to “research and discovery” teaching strategy
and learning processes that would enable students’ active participation should be
focused on. Because in active learning, students are educated as individuals knowing
about the usage of learnings in real life and aware of real cases instead of acquiring
knowledge about irrelevant facts (Seeler, Turnwald & Bull, 1994). Therefore, students
are enabled to take active role in using and applying the knowledge about environmental
education (Dufresne et al., 1996).

Harting Kaiser and Bowler (2001) concluded that ecological behavior is related to
constructive environmental experiences as a result of study they carried out with
university students. Similarly, as a result of study carried out by Hartig, Kaiser and
Bowling (2001) it is clear that ecological behavior can be gained with students’
constructive experiences. Also Duerden and Witt (2010) stated that environmentalist
behavior is consisted with effects of individuals’ knowledge and attitudes towards
environment and they also claimed that changes in attitude and knowledge can be
gained with behavior that is concretely put into practice.

Active Learning Based Environmental Education

Active learning includes all the activities that students do and think about what is done.
In active learning students not only learn about topic or course subject but also they
apply the concept they have learned, search about and apply relationship between facts
and compare the cases that contradict with their pre-learnings. Owing to these activities
students construct their own knowledge instead of the knowledge that teacher
transmitted (Chickering & Gamson, 1987; Mattson, 2005). Proposing alternative active
learning activities to students instead of traditional methods will give them an opportunity
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to discover different learning styles (Cook & Hazelwod, 2002). Students will be able to
achieve faster and more permanent learning by the activities in which many senses are
used in the application and observation environment that active learning based
environmental education activities provided (Erdogan, 2011). Therefore, by the active
learning based environmental education, individuals will not only acquire high level
thinking skills towards environmental education topics but also apply this point of view
that they developed to cases in which they face in daily life (Ozdemir, 2007). It is
ascertained that activities done in natural area provide a renewal and an increase in
mental attention level, a decrease in stress level and also they create relaxation,
curiosity and sense of exploration besides those skills (Elliott & Davis, 2008).

As a result, it necessary to include learning experiences that would give students
opportunity to recognize living and non-living creatures, comprehend the relationality
and integrity in the nature by directly interacting students with the nature (Ozdemir,
2010). When considered from this point of view, students make relations taking physical
characteristics of the place they are situated in consideration and learn the region, which
they live in, in biochemical, cultural and social aspects by relating the past, present and
future of the region. Students develop an awareness of responsibility towards their
environment by seeing and noticing the important key relations in this learning and
teaching process (Szczepanski, 2006).

Nature education in non-traditional settings that are main focus of this study have come
into prominence in Turkey in recent years and have become a popular topic chosen as
a research subject in education studies (Erdogan, 2011). Nature education projects in
non-traditional settings are based on the basis of teaching natural and cultural values
that protected areas and the around offer to us, with a participative education that is with
the contributions of instructors and other professionals (Meydan, Bozyigit & Karakurt,
2012).

Nature education activities towards youth and young learners in Turkey accelerated with
TUBITAK'’s (The Scientific and Technological Research Council of Turkey) application
of environmental education program in national parks in 1999 (Oza—ner, 2004). These
programs that were started with the aim of exploring the language of nature in the
national parks by ecology founded nature education programs, in which teachers,
graduate and postgraduate students were included at first, have been planned and
applied for teacher candidates and primary education students in recent years (see:
www.tubitak.gov.tr). These programs for primary education students (especially 4-8
grades) are planned within nature educations and science camps. Moreover, in addition
to Ministry of National Education and Ministry of Environment and Forestry which are in
the opinion that nature and environmental education should be given in early ages, some
non-governmental organizations also carry out projects and works for preschoolers,
primary school students and high-schoolers (Erdogan, 2011). Especially nature
protection areas offer important opportunities in activities towards nature education
besides the vital importance they have in terms of nature protection works. As a result,
regions with nature protection areas are usually preferred for nature education projects
(Ogdurlu, Alkan & Gilindogdu, 2010).

In recent studies carried out, the most effective environmental education programs’
characteristics are defined as being long-termed, giving opportunity to apply and the
level of reaching target aims (Chawla & Cushing, 2007) and are also compared as
success, deficiencies, content of application and the ways of application in general
(Collado, José & Corraliza, 2013).

The courses in the Turkish education system have the purposes to improve the students’
scientific perspectives. Therefore, in this study students are expected to understand the
language of nature and evaluate the running of nature scientifically by active learning
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based activities. The National Science Education Standards (NSES), which is one of
the most important studies in science education, stated that teaching strategies aiming
all children to grow up as a science literate were required to be used at schools (McCain,
2005). When primary science teaching program in Turkey are examined in terms of its
general objective, it is seen that the program emphasis on requirement of growing all the
individuals in the society as a science literate, similar to NSES. Science literacy is
described as knowing the nature of sciences, understanding how the knowledge is
obtained, accepting that the knowledge in sciences is related to known facts and can
change as evidences gathered, comprehending main concepts, theory and hypothesis
in sciences, perceiving the difference between scientific proof and personal opinion
(MEB, 2005). This is the thing meant by scientific perspective in the present study.

Relationship between camp activities and students’ opinions towards scientific
knowledge and scientific process skKills

Students’ developing observation skill is important for them to recognize the difference
between lifelong learning skills, scientific knowledge and personal opinion; in other
words, the ways that scientific knowledge is obtained and characteristics of scientific
knowledge (Girses, Dogar & Yalgin, 2009). Activities based on examination and
observation that were realized during the study were aimed to lead students’
constructing building stones of scientific knowledge towards nature and learning
scientific thinking. Therefore, by the museum visits and field works done in Gdreme-
Kapadokya historical national park and Aladaglar national park and also my pet
activities, students were enabled to make observation in nature and encouraged to make
scientific activities in nature by awakening their sense of curiosity towards nature. Within
this aim, students would be encouraged to acquire the knowledge and skill of doing
research in the case of recognizing mysterious change in nature, life forms of flowers,
leaves, insects and living creatures and also activities of animals around by observing
in nature.

Environmental problems that occurred because of destruction of natural sources for
centuries reached to an uncontrollable dimension in this day and time. Overutilization of
natural sources by human caurses unconscious consumption of nature sources and
rapid destroy in the balance between nature and life that was longstanding. Therefore,
the earth without nature, animal products in supermarket and extemporary drama
activities were done in this study. Students would be able to informed about the
importance of making individual attempts on protecting environmental values by
recognizing the importance of ensuring sustainability by using natural resources properly
for sustainability of technological developments and leaving a livable world to next
generations.

As it is mentioned by Altug (2010), we can handle with environmental problems by
increasing the number of nature lover and pure-minded people. So, nature art
integration, mountaineering, herbarium activities were included in this project. As a
result, people would notice the methods of using nature without harming. Thus people
are expected to develop skill of struggling against environmental pollution and factors
that harm nature at the present time.

Diversity is one of the main characteristics of a healthy nature. Because creatures in a
definite common living space evolve altogether. Each species needs another species
to sustain its existence. Extinction of one of the species causes biological downfall,
breaking food chain that is vital for system which means the breakdown of ecosystem
(Yildiz, Sipahioglu & Yilmaz, 2000). Thinking about the importance of biological diversity
on sustainability of life, ecological environments and human, butterfly collection, insect
training sections were included in this study. In this section, students watched various
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short documentaries and discussed about the documentaries. Therefore, students could
evaluate the relationship of human-nature noticing the importance of nature protection.

Importance of the study

Environmental problems became a current issue of human since the second half of 20th
century. The reasons, results and suggestions about these problems have been
discussed increasingly (Ozey, 2001). As a result, activities on ecology games and
creating an eco-city were included in this study. During the activity of creating an eco-
city, students with a group work constructed an ecological and modern city on sand pit
by using stationery such as cardboard, scissors etc. in this study. In ecological games
activity, funny games were played towards ecological problems and solutions to these
problems. By means of these activities, students were prevented to remain insensitive
or be deaf (ignore) to environmental problems that they face so they were encouraged
to state opinion about solution of environmental problems. Besides they would become
aware of the importance of local efforts towards these environmental problems and they
would also encourage the people around the environment that they live in to develop
conscious behaviors towards solving environmental problems

Thus, this study aims to examine the effect of science camp activities on regional primary
boarding school students’ opinions towards scientific knowledge and scientific process
skills Within this main goal, the sub-goals below are searched for answer:

a) Do the active learning based science camp activities have an impact on primary
school students’ views on scientific knowledge?

b) Do the active learning based science camp activities have an impact on primary
school students’ scientific process skills?

c) Do the active learning based science camp activities have an impact on primary
school students’ conceptual knowledge towards environmental problems?

Methodology

Single grouped quasi-experimental design with pretest ant posttest was used in the
present study. The semi experimental designs with pretest and posttest with a single
group are the studies in which it is not possible to form control groups and this research
design forms the research group through some measurements and criteria instead of
forming the research group arbitrarily (Bishop-Clark & Dietz-Uhler, 2012). The study was
carried within the project called ‘Ecology Founded Summer Camp in Cappadocia
Region’ with the support of TUBITAK..

Implementation of Camp Curriculum

In this study, theoretical parts of environmental activities were realized in Nigde
University and field works were done in Cappadocia-Géreme Historical National Park
and Aladaglar National Park. Before implementing the real camp study, a pilot camp was
conducted and evaluated. As a result of the pilot evaluations, a general camp program
for 5 days was prepared under the titles stated above.

In general, the content of the camp was realized under 15 titles. These are (1) drama in
nature, (2) nature-art integration, (3) museum visits, (4) pet care, (5) ecology games, (6)
ecological environments and human, (7) mountaineering, (8) herbarium, (9) insect
training, (10) the world without human, (11) eco-city, (12) animal products in
supermarkets, (13) butterfly collection, (14) field work in Aladaglar, (15) field work in
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Cappadocia-Goreme historical national park. Active learning based science camp lasted
for 5 days and was realized between 18-22 July 2012. 8 trainers were included in the
study.

Working Group

Participants chosen as target group within the framework of main objective of the study
were regional primary boarding school students at sixth, seventh and eighth grades (11-
14 ages) that were studying at various provinces of Turkey. In primary education level in
Turkey, students face Physical Sciences and Social Studies courses that mostly include
gaining topics on nature.

There are two reasons why the project was carried out with regional primary boarding
school students. The first one is that scientific studies towards regional primary boarding
schools in which students with limited opportunities study in general are limited. The
second reason is to develop activity samples of that developed education program and
that kind of science camp works that would be applied to all primary schools when
desired.

Primary school level is a compulsory education level that all individuals have to receive.
For individuals that will not continue their education, the only way providing them with
the knowledge on “nature” will be environmental education that they received in primary
education. As it is stated by Gokge (2004), primary school students are always on the
move and inclined to participate actively into activities that will be done for learning
purpose. So an education program that will be developed for primary school students
should be based on active learning approach that is in accordance with their learning
inclination. Therefore, the region should be introduced to students with active learning
approach based learning activities by using natural, historical, archeological and cultural
sources of GOoreme Historical National Park and Aladaglar National Park that are in
Cappadocia region as an educational instrument and students should be given
opportunity to have a conscious view towards nature discovering the running basis of
nature, the processes and relationships in nature by observation. As a result, a study
that reaches the aims stated above should be provided for primary school students by
using active learning methods and techniques.

Geographical area sampling method, which was usually used in qualitative research,
was used while selecting the students that would participate in the project. The reason
why this sampling had been chosen was to create a study group enabling maximum
diversity in terms of students’ characteristics as target population of the study was wide.
According to geographical area sampling method, during the study, the primary school
students that volunteered by filling in the application form on the website of Nigde
University was grouped according to the seven geographical areas of Turkey. After this
study 17 students that applied where selected- by using the project budget in the most
efficient way-.

Gathering Data

In the study, students’ cognitive, affective and psychomotor skills were evaluated one by
one. Students’ gains in cognitive level were revealed by applying ‘conceptual knowledge
survey on environmental problems’, affective domain gains were revealed by applying
‘Scientific Knowledge Survey’ and ‘scientific process skills scale’ and their behaviors
towards application were revealed by using ‘observation form’.

The first data collection tool was “Scientific Knowledge Survey”. This data collection tool
was applied to evaluate students’ opinions on the nature of scientific knowledge
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quantitatively. ‘Scientific Knowledge Survey’ that was developed by Kigiik (2008)
included totally 16 items and students were supposed to prefer one the answers
changing among | agree, | have no idea, | disagree. The scale was applied twice; the
first one was before starting camp activities (the first day of the study) and the second
one was after applying summer camp activities (the last day of the study). The survey
lasted approximately for 10 minutes.

The second data collection tool was ‘Scientific Process Skills Scale’. This data collection
tool was used aiming to define the impacts of nature activities on students’ scientific and
creative thinking skills. With this aim, ‘Scientific Process Skills Scale’ that was developed
by Okey, Wise and Burns (1985) and adapted to Turkish by Geban, Askar & Ozkan
(1992) was used.

The third data collection tool was ‘Conceptual Knowledge Survey on Environmental
Problems’ which was used in order to define contribution of nature activities to students’
knowledge and comprehension. Conceptual Knowledge Survey on Environmental
Problems was used before and after the study. The survey was prepared within the
framework of main topics that would be mentioned during the study and four-point
grading system was applied. Under each topic item, there was given space to enable
students to make explanations.

‘Observation Form’ was used to define students’ psychomotor skills towards scientific
views on environmental issues in the project. The observation form was filled by two
observers observing 4 primary school students in different times. While evaluating data
gathered from observation form, point averages of the two observers were used. (All the
items in the form are positive and there is a 3 point evaluation scale which means that
students were scored as 3, 2, 1 according to cases in which students exhibited the
behavior stated in each item).

Analyzing Data

Descriptive and Man Whitney-U analysis techniques, which are used in quantitative and
qualitative researches, were applied during assessment of the data collected in the
study. In the analyses of qualitative data that would be gathered from ‘Scientific
Knowledge Survey’ and ‘Scientific Process Skills Scale’, Man Whitney-U analysis
techniques were applied. SPSS program was used for this analysis and .05 was
accepted as significance level in interpretation of results. Descriptive analysis technique
was applied for ‘Conceptual Knowledge Survey on Environmental Problems’. While
analyzing these forms the data gathered were coded with numbers. For example, the
first student was coded as S1 (Student one) and the second students as S2 (Student
two). The data coded with humbers were examined by two researchers. And finally, all
the answers that students gave were tabularized after calculating frequency values. In
the assessment of “Observation Form” frequency analysis technique was used.

Findings

Findings Obtained from the Analysis of Scientific Knowledge Survey

In this study ‘Scientific Knowledge Survey’, which was developed by Kii¢iik (2008) was
used in order to evaluate students’ opinion on scientific knowledge quantitatively. The
survey included totally 16 items regarding scientific knowledge. Mann Whitney U- Test

analysis technique was used on pretest and posttest results obtained as a result of
applications and the results were shown on Table 1.
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Table 1.

Mann Whitney U-Test results of primary school students’ ‘Scientific Knowledge Survey’
Pretest and Posttest Results

N MeanRank RankSum U P
Pretest 17 20.35 488.50 188.5 .038
Posttest 17 28.65 687.50

When Table 1 is examined, it is seen that mean rank of pretest scores of ‘Scientific
Knowledge Survey’ participating primary school students is 20.35, rank sum is 488.50,
mean rank of posttest scores is 28.65 and rank sum is 687.50. When p values (P
=.038 iD5) are examined, it was seen that there is a significant difference between two
groups. As students’ posttest mean ranks are higher than pretest mean ranks, it is seen
that this difference is in favor of students’ posttest scores.

Findings Obtained from the Analysis of Scientific Process Skills Test

Scientific Process Skills Scale, which was developed by Okey, Wise and Burns (1985)
and adapted to Turkish by Geban, Askar and Ozkan (1992), was used to evaluate
students’ scientific process skills in the study. During the study, data gathered by the
scales’ validity reliability studies done by Aktamis (2007) were used as they were more
current. In the studies carried out by Aktamis (2007), the version of the scale that
constitutes of 26 items and has Cronbach Alpha coefficient .80 was used. The scale was
applied to students in the first and the last day of the study. Pretest and posttest results
obtained from applications are shown on the Table 2.

Table 2.

Mann Whitney U- test results of pretest and posttest scores towards primary school
students’ scientific process skills scale

N MeanRank Rank Sum U P
Pretest 17 16.65 283 130 .634
Posttest 17 18.35 312

When Table 2 was examined, it was seen that mean rank of pretest scores of
participating students’ scientific process skills scale was 16.65, rank sum was 283, mean
rank of posttest scores was 18.35, rank sum was 312. When p values (P =.634 »05) were
examined, it was seen that there was not a significant difference.

Findings Obtained from the Analysis of Survey on Conceptual Knowledge on
Environment Questionnaire

‘Conceptual Knowledge on Environment Questionnaire’ was used to define contributions
of camp program applied on students’ knowledge and comprehension. The

115



The Effect of Active Learning Based Science Camp Activities on Primary School Students’ Opinions
Towards Scientific Knowledge and Scientific Process Skills

questionnaire was used in the study was applied before and after the study to students.
Results were presented in Table 3;
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Table 3.
Descriptive values regarding survey on conceptual knowledge towards environmental problems
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Table 3.
Descriptive values regarding survey on conceptual knowledge towards environmental problems (Table continued)
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When post-application frequency values and pre-application frequency values of
students were compared, it was clearly seen that there was a transition to ‘| know it well’
option. Besides when students’ answers were examined, it was seen that the number of
students’ post-application explanations were more than students’ pre-application
explanations. 17 students that could not put forward any idea for the items that ‘methods
of people using the environment without any harm in the past’, ‘Management of natural
sources’ and ‘Sustainability of natural sources’ during the pretest application, could get
an idea about the items at the end of the study.

Data Gathered from Observation Form

One of the data collection tools, which were used to define contribution of the project to
students’ psychomotor skills in reaching scientific knowledge, is ‘Observation Form’. The
observation form attached was filled by two observers observing 4 primary school
students in different times. Descriptive values gathered are shown on the table below.

Table 5.
Descriptive values regarding primary school students’ observation form
3 2 2 2
@ n n n
- ol for) <
1. Listened to suggestions and telling of his/her friends 3 2 2 3
2. Did the activity as trainer or our guide suggested 25 3 2 3
3. Encouraged his/her friends without hurting them 1 2 1 1
4. Notdisturbed by the help that his/her friends offered 2 2 2 2
5. Did his/her best for success of the activity 25 2 1 25
6. Could accomplish his/her duty 2 2 1 2
7. Asked questions when he/she could not understand 2 1 1 1
8. Supported his/her group friends in their studies 2 2,5 1 2,5
9. Used the time in an efficient way during studies 1 2 2 1

As a result of the analysis of data gathered from primary school students, the lowest
scores that students got among items were ‘Encouraged his/her friends without hurting
them’ and ‘Asked questions when he/she could not understand’. The item that students
got the highest score was ‘Listened to suggestions and telling of his/her friends’.

Discussion and Conclusion

The environment that individual is in should turn into an environment that s/he lives in
and aware of rather than being something that is required to learn and nature education
should be arranged to give them that opportunity (Késker, 2013). When scientific
researchers are examined, it is strongly emphasized that there is a close relationship
between environmental perspectives of children and instructive experiences gained in
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nature (Ozdemir, 2010). Therefore, the main objective of this study is to enable primary
school students at sixth, seventh and eighth grades to evaluate the environment that
they live in with scientific views by using natural, historical, archeological and cultural
sources of Cappadocia region as a teaching tool with active learning based activities.
The first research question put to reach this general objective was that ‘Do the active
learning based science camp activities have an impact on primary school students’
views on scientific knowledge? As a result of Man Whitney U analysis carried out
regarding this sub-problem, a significant difference (p=.038) in favor of students’ posttest
scores was found. So it is concluded that active learning based science camp activities
had an impact on students’ views towards scientific knowledge. There are some studies
in accordance with findings of this study. For example, in the research that was carried
out by Késeoglu et al. (2011) it was concluded that ecology founded nature education
study done for primary school students started students’ academic thinking. Sahin-
Pekmez and et al. (2010) concluded that out of class science studies developed
students’ comprehension of the nature of science. Metin and Leblebicioglu (2011) also
concluded that students developed more scientific views towards science concepts by
science camp that was realized with out of class activities.

Individuals are supposed to be good observers to notice environmental problems.
Observation skill is just one of the stages of scientific process skills. Therefore, students
are required to make a plan in accordance with the conditions of problem that they
observed and to apply this plan successfully in order to realize scientific solution that
they developed, in practice level (with concrete experiences) to contribute solution of
environmental problems. As a result, individuals that acquired scientific process skills
can find more effective solutions to environmental problems. For this reason, the second
sub-problem of the study was ‘Do the active learning based science camp activities have
an impact on primary school students’ scientific process skills? When Man Whitney U
test results, which were applied on scale used to solve this sub problem, are examined,
there could not be found a significant difference between pretest and posttest scores of
students. The results of the study carried out by Feyzioglu and et al. (2012) differentiate
to results of this study. As a result of interviews made during qualitative study in which
the impacts of activities done learning by doing on development of students’ scientific
process skills, it was concluded that many students were in the opinion that their
scientific process skills had improved.

During this study, the reason why they did not occur a significant difference between
primary education students’ pretest and posttest scores could be that study duration was
not long enough to create a significant difference in students’ scientific process skills.

The third sub-problem of the study was that ‘Do the active learning based science camp
activities have an impact on primary school students’ conceptual knowledge towards
environmental problems?’ As a result of qualitative analyses carried out to reply that sub-
problem, it was clearly seen that students transmitted to ‘I know well’ option when
students’ post-application and pre-application frequency values were compared. In
conclusion it could be deduced that an ecological education given with active learning
based activities had an effective impact on students’ conceptual knowledge. In the study
that was carried out by Manzanal, Barreiro and Jiménez (1999), it was concluded that
fieldwork studies enabled students to explain ecological concepts. The results of the
study carried out by Erdogan (2011) has some similar results with this study. Erdogan
(2011) searched 4th through 8th grade students’ environmental knowledge, affect, skills
and behavior as the main components of environmental literacy. As a result of his study,
students’ environmental knowledge, environmental sensitivity, intention, environmental
attitudes and responsible environmental behaviors significantly increased.

Based on both applied observation results, it was deduced that active learning based
science camp activities had improved students’ psychomotor skills towards scientific
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views on environmental issues. In the study carried out by Bexell, Jarrett and Xu (2013)
it was concluded that camp program had increased students’ sense of empathy and also
attention and knowledge for getting into action in nature. So, that result is similar to result
of this study. In the study carried out by Collado, Staats and Corraliza (2013) it was
inferred that staying at camp had increased students’ willingness to exhibit ecological
behaviors and also their believes and feelings towards nature. In the study carried out
by Laaksoharjua, Rappea, Kaivolab (2012), it was found out that the gardening studies
are good hands on environmental education activities and that the primary school
children could develop effective social skills through these activities. All these results
can be the signs that the students can develop upper level learning skills on science
through the nature activities.

As a result, it was found out in the present study that the camping activities in nature
based on active learning are effective on the scientific knowledge and scientific process
skills of students. Everything happening in the nature has a scientific angle. During the
camping activities most of which occurred as field trips, the students were able to realize
this science in the nature and share them through the camp leaders. They were guided
to not to do this exploration randomly but in a suitable way to the nature’s essence.
Therefore, It was tried to help the students to gain the habit of evaluating nature through
a scientific perspective via the skills, experience and the knowledge they had with the
camping activities.
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Aktif Ogrenmeye Dayali Bilim Kampi
Etkinliklerinin llkdgretim Ogrencilerinin Bilimsel
Bilgiye Yonelik Goruaglerine ve Bilimsel Sireg
Becerilerine Etkisi
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Ozet

Bireylerin icinde yasadiklar dogayi anlamalari giinimizuin énemli becerilerden biri olan
bilimsel bakis acgisi kazanmalari icin 6énemlidir. Bu 6nem dogrultusunda, bu ¢aligmanin
genel amaci, aktif 6grenmeye dayali bilim kampi etkinliklerinin ilkégretim altinci, yedinci
ve sekizinci sinif 6grencilerinin bilimsel bilgiye yonelik goéruslerine ve bilimsel sire¢
becerilerine etkisini aragtirmaktir. Bu amaci gergeklestirmek icin, Kapadokya ydéresinin
dogal, tarihi, arkeolojik ve kiltlrel kaynaklarn bir 6gretim araci olarak kullaniimistir.
Calismada, ontest-sontest tek gruplu yari-deneysel desen kullaniimistir. Calismaya 17
ilkdgretim yatili ilk6gretim bolge okulu 6grencisi katilmistir. Calismada veri toplama araci
olarak, bilimsel bilgiye ydnelik goris anketi, bilimsel slire¢ becerileri Olgcegi, ¢cevre
problemlerine yonelik kavramsal anlama anketi ve goézlem formu kullaniimistir.
Calismada elde edilen verilerin analizinde, betimsel analiz ve Man Whitney-U analiz
teknikleri kullanilmistir. Calisma sonucunda, égrencilerin bilimsel bilgiye yonelik goris
anketi son-test puan ortalamalan lehine anlaml farklili oldugu, ¢evre problemlerine
ybnelik kavramsal anlama anketi son uygulama goris sayilarinin, én uygulama goérus
sayilarindan fazla oldugu sonucuna ulasiimistir.

Anahtar Kelimeler: Cevre egitimi, aktif 6grenme, bilim kampi, bilimsel bilgi, bilimsel
sure¢ becerileri.
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Abstract

The aim of the study is to determine effect of environmental education based on transformational learning
theory on primary school teacher candidates’ perceptions towards environmental problems and
permanency of learning. Pretest-posttest quasi-experimental design have been used in this study. The
study group consists of 66 teacher candidates who were continuing their education in fourth grade in
Primary School Teaching Department of Faculty of Education in Kastamonu University in two different
sections in fall term of 2014-2015 academic years. One of the section has been selected as experimental
group (N=32) and the other section has been selected as control group (N=34) with random assignment
method. Environmental problem knowledge test, responsibility behavior scale towards environment and
the scale of attitude towards environmental problems have been used as data gathering tools. In order to
compare average scores of the groups, t-test has been used for independent groups. According to
findings, there was a statistically significant difference between experimental and control groups’
knowledge and retention test in favor of experimental group. Also there was a statistically significant
difference between experimental and control groups’ responsibility scale and attitude scale scores in favor
of experimental group.

Keywords: Attitude, environment, retention, transformational learning.

Introduction

Animals Increasing living standards and growing population of the world cause overuse
of natural resources. Besides such an overuse, society’s unconscious attitude towards
environment makes environmental pollution inevitable. Needs of growing population
like nutrition and housing accelerates natural source usage and causes significant
environmental problems together. Nowadays, all of these problems become threat to
whole world (Oweini & Houri, 2006).

Cars, which are getting their models updated every day, smartphones, new and
powerful computers are creating consuming envy for people. In the time period we live,
people are getting affected by a new product and join shopping madness. More than
one television per house, computer, refrigerator and unused pair of shoes are only
some of the unconscious consumer products. Production aspect of every consumer
product, in other words, their effect on environment is ignored by many people (Cimen
& Yiimaz, 2014). While the latest advanced developments in science and technology
makes human life easier and more enjoyable, they are also affecting natural balance
negatively. Considering human and environment relationship, it is seen that this
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interaction continues from the day humans seen in nature till now. Environmental
problems caused by increasing population, developments in technology and society’s
changing lifestyle and habits give rise to decrease on natural resources, decrease their
quality and put all of the living systems under threat (Denis & Geng, 2007).

At this point of environment quality, environmental education has significant role in
decreasing and eliminating negative effects. Environmental education ensures
increased awareness towards environmental activities and helps developing attitudes
needed for solving environmental problems (Milton, Cleveland & Bennett-Gates, 1995).
It is seen that traditional approaches to solve environmental problems are not
successful. In recent years, different approaches have been under debate about
environmental education and one of these approach is transformational learning theory
(Cimen & Yilmaz, 2014).

Transformational learning theory has been developed by Mezirow (1978) for the first
time. Adult learning is the basic property of this approach. Transformational learning is
transforming people’s mentality and emotion, thought, belief and knowledge related to
their mentality and transforming knowledge to new approaches in learning process
(Mezirow & Associates, 2000). By its challenging emerge, this theory which brings
different aspects by criticizing established concepts on education from pedagogic
perspective got attention from educational theorists and practitioners (Dirkx, 1998). In
this theory, theorists like Dewey, Piaget, Bruner, Vygotsky and traces of constructivist
principles can be seen. While the transformational learning theory can be seen as
mixture of theories and models by its current state, it have had significant changes
after it emerges firstly, and experimental and theoretical studies made in this topic
integrate different aspects to this theory and these additions continues (Akpinar, 2010).

In the heart of the transformational learning theory, people’s studies on their own with a
critical point of view, evaluation of experiences and renaming by interpreting these
experiences are located (Cimen & Yilmaz, 2014). Analyzes and self-assessments
made in transformational process allows understanding of experiments that are
referring actions. Elaboration or creating meaning is an important content on adult
learning. Analysis and criticisms made in this social process by making experiments
which cause these actions meaningful (Mezirow, 1994). According to Mezirow &
Associates (2000) transformational learning process consists of 10 steps. These are:
1. Creating a dilemma. 2. Self-evaluation with guilty and emotion of shame (Evaluating
yourself related to said topic by asking questions, for example, do | have enough
knowledge on environmental topics or fears and concerns on this topic?). 3. Evaluating
individual’'s assumptions with a broader aspect. 4. Awareness in transformation
process. 5. Sharing thoughts on new roles, behaviors and relations. 6. Preparing a
road map, a plan about what to do. 7. Gaining knowledge and skills in order to
implement plans. 8. Trying new roles. 9. Building new roles, self-confidence
relationship between individuals. 10. Appending new perspectives that individuals
gained to their life.

Transformational process starts with creating dilemma. Dilemma which is creating
process continues with self-scrutiny and evaluating assumptions with a critical point of
view. Participant should know that creating dilemma process is a part of
transformation. At this point, participant look for new roles, new relations and new
actions in a conscious way. Participant should start a new learning course in order to
pass these actions. In this course, knowledge and skills needed for these new roles
and new plans are gained. Developing self-confidence and sufficiency is provided with
the help of experiences related to new roles and relations. By this way, the participant
includes new roles and relations that he gained into his life. If such a transformation
happens in a correct way, this process is called as new perspective (McWhinney &
Markos, 2003).
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Transformational learning theory has been uncovered as a student’s efforts to become
a unique approach with several properties like self-motivated and self-governing,
rational, empathic, in collaboration with scientific studies. This theory is based on how
the individuals can make efficient judgment and gain foresight by learning how they
can isolate themselves from untested ways of thinking in order to avoid it to stop their
self-development (Akgay, 2012). Basic property of this theory is to ensure changing
characteristics of the people and helping them to develop different point of view on life
and experiences they have. In order to make recovery of the environmental problems
and negativities, salvation of environment can happen by changing humans’ point of
view, attitude, knowledge, behavior, belief etc. towards environment (Cimen & Yilmaz,
2014).

According to many scientist, the reason of people on not behaving sustainable about
environmental problems is their limited knowledge on environment and their inability to
consider results of their actions (Williamson & Lynch, 2001). Recently, predicting
environmental knowledge from environmental behaviors has been discussed. In some
of the environment related studies, it is underlined that environmental knowledge is not
effective on increasing awareness and environment related behavior on its own
(Hungerford & Volk, 1990; Ramsey & Rickson, 1976). Besides the environmental
knowledge, different factors effect environmental awareness and behavior (Hungerford
& Volk, 1990).

There are a lot of studies in literature which studies different environmental education
methods and their effects on environmental actions and behaviors. Keles, Uzun &
Varnacl-Uzun (2010) have studied the effects of environmental education on teacher
candidates’ environmental knowledge, attitudes and behaviors. Cimen & Yiimaz (2014)
have studied effects of transformational learning theory on teacher candidates’
perceptions towards environmental problems. In the study conducted by Dettman-
Easler & Pease (1999), effects of outside learning activities on environmental attitudes
of students have been studied. In their study conducted on adult individuals, Smith-
Sebasto & Semrau (2004) have studied efficiency of environmental programs.
Significant amount of studies from literature shows that environmental teaching
programs are effective on developing positive attitude towards environmental
awareness. In their studies, Cimen & Yilmaz (2014); Dresner & Gill (1994); Hungerford
& Volk (1990); Jordan, Hungerford & Tomera (1986); Simsekli (2004) underline that
practices towards environmental problems increase students’ environmental behavior
positively.

In order to make the living-environment better, societies should be changed and a new
environmental approach should be developed. Human-being should be the basic
object of this change. By this way, individual and social change can be fulfilled by
building awareness in different layers of society (Cimen & Yilmaz, 2014). In this
context, environmental education based on transformational learning theory which is
based on individual's all characteristics and their transformation are needed. It is seen
that studies about transformational learning theory are outnumbered in literature. It is
believed that this study in which effects of transformational learning theory on learning
process and teacher candidates’ environmental responsible behavior will be beneficial
to literature. From this opinion, aim of the study is to determine effects of
environmental education based on Transformational Learning Theory on primary
school teacher candidates’ perceptions towards environment and permanency of
learning. For this aim, answers for sub-problems listed below were tried to be found:

Experimental and control groups’;

1) Is there any significant difference between knowledge test of environmental
problems, behavior scale and attitude scale pre-test scores?
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2) Is there any significant difference between knowledge test of environmental
problems, behavior scale and attitude scale post-test scores?

3) Is there any significant difference between retention test results?

Methodology

Model of Study

Pretest-posttest quasi-experimental design have been used in this study. Fraenkel &
Wallen (2006) states that the underlying basic idea of all of these experimental studies
is “trying something and observe what happened in a systematic way”. In line with this
idea, effects of environmental education based on transformational learning theory on
primary-school teacher candidates’ perceptions towards environmental problems and
permanency of learning have examined. While learning process happens in a teacher-
centered way in control group, environmental education based on transformational
learning theory has been used in experimental group. Symbolic view related to study’s
experimental pattern is shown in Table 1.

Table 1.
Symbolic view related to study’s experimental pattern

Experimental T1-81-S82 X T1-81-S82 T1
Control T1-81-S8S2 - T1-81-S82 T1

T1: Environmental Problems Knowledge Test

S1: Responsibility Behavior Scale to Environment

S2: Attitude Scale towards Environmental Problems

X: Environmental Education Based on Transformational Learning Theory

Working Group

The working group consists of 66 teacher candidates who were continuing their
education in fourth grade in Primary School Teaching Department of Faculty of
Education in Kastamonu University in two different sections in fall term of 2014-2015
academic year. While 32 of the teacher candidates from two separate section were in
experimental group, 34 teacher candidates from other section were in control group.
Groups were selected randomly.

Data Gathering Tools

In this study, “Environmental Problems Knowledge Test” (EPKT), “Responsibility
Behavior Scale to Environment” (RBSE) have been used as data gathering tools,
which were developed by Cimen (2013). Moreover “Attitude towards Environmental
Problems Scale” (AEPS) has been used as data gathering tool, which was developed
by Sama (2003).

EPKT has been used in order to determine teacher candidates’ academic achievement
level related to environmental problems. There are 25 questions in EPKT. KR-20
reliability value of the test is .74. Expert opinions have been taken in order to ensure
the content validity of the test. Correct answers of the test problems have been marked
as ‘4’ points. By this way, maximum score which can be got from this test is ‘100’.
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RBSE has been used in order to determine environmental responsibility scale of
teacher candidates. Scale consist of 11 entries and it is quintet Likert type. After
validity and reliability tests, Kaiser-Meyer-Olkin (KMO) coefficient of the scale has been
detected as .789 and Bartlett Sphericity test meaningfulness scale has been detected
as 0.00. The scale consist of three factors. Total described variance of these factors
has been calculated as 61.1%. Cronbach Alpha (a) reliability coefficient of RBSE has
been found as .79. After a scan of literature and contents of the expressions from the
scale, scale factors were named as environmental concern, environmental protection
and recycling. For the content validity of the scale, opinions of expert academicians
have been used. The most positive response of the scale has been coded as ‘5’ points.
By this way, maximum score which can be got from this scale is ‘55’. The most
negative response of the scale were coded as ‘1’ points. By this way the lowest score
which can be got from this scale is ‘11°.

AEPS has been used in order to determine teacher candidates’ attitude towards
environmental problems. AEPS consists of 21 entries. Scale is quintet likert type,
choices from scale have been determined as “absolutely disagree”, “disagree”,
“‘undecided”, “agree” and “absolutely agree”. While ‘10’ entries from the scale are
negative, other ‘11’ entries are positive. It is a single dimension and Cronbach Alpha
(a) reliability value has been calculated as .77. Expert opinions have been used in
order to provide content validity of the scale. The most positive response of the scale
has been coded as ‘5’ points. By this way, maximum score which can be got from this
scale is ‘105’. The most negative response of the scale have been coded as ‘1’ points.
By this way, the lowest score which can be got from this scale is ‘21’.

Implementation Process

Experimental process of this study took 10 weeks. In the experimental process,
lectures were held in a teacher-centered format by using lecturing method for control
group. However, in the experimental group, lectures were held by environmental
education based on transformational learning theory.

In the transformational learning theory scope, writing and reading biography, self-
evaluation, recycling center trip, nature trip, problem-based activities, scenario
activities, educational games activities, selected topic presentation and worksheets
activities have been conducted. By biography writing activities, primary-school teacher
candidates reflect their existing knowledge on environmental problems in a
multidirectional way. In biography writing activities, they have seen each other’s
assumptions and made sharing about it. Self-evaluation activities provide self-
inspection opportunity with a critical point of view to pre-school teacher candidates with
the help problem-based activities, scenario and educational games activities which
they develop diverse point of view on environmental problems. Recycling center trip
and nature trip are effective on developing environmental awareness. Selected topic
presentations and worksheets activities have been conducted transformation of
environmental problem related knowledge of primary-school teacher candidates. Eight
weeks after experimental application process, environmental problems knowledge test
have been conducted on both experimental and control groups again as retention test.

Analyzing Data

SPSS 21.0 statistical software package has been used to analyze the data in this
study. Independent t-test analysis has been applied in order to compare scores of
control and experimental groups. Findings have been tested on p<.05 significance
level.
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Findings
Findings Related to First Sub-Problem

Is there any significant difference between knowledge test of environmental problems,
behavior scale and attitude scale pre-test scores? In order to compare environmental
problems knowledge test's pre-test scores of experimental and control groups,
independent t-test has been used. Data related to this analysis is shown in Table 2.

Table 2.

Independent t-test result regarding environmental problems knowledge test pre-test
scores of experimental and control group

Group N M SD df t p
Experimental 32 36.87 8.48 64 -1.118 271
Control 34 39.52 10.73

According to Table 2, it is seen that there is not any significant difference on
comparison of environmental problem knowledge tests’ pre-test scores of experimental
and control groups (tes)= -1.118; p>.05). According to such findings, it can be said that
the experimental and control group had same level on knowledge variable before the
experimental process.

In order to compare regarding responsibility behavior scale to environment pre-test
scores of experimental and control groups, independent t-test has been used. Data
related to this analysis shown in Table 3.

Table 3.

Independent t-test result regarding responsibility behavior scale to environment pre-
test scores of experimental and control group

Group N M SD df t p
Experimental 32 28.93 4.97 64 .708 481
Control 34 28.08 4.76

Results from data analysis of Table 3 show that there is not any significant difference
between experimental and control groups’ pre-test values about responsibility behavior
scale to environment (tes= .708; p>.05). Starting from this finding, it can be said that
both groups have equal level of responsibility behavior to environment awareness
before the experimental process.

In order to compare attitude towards environmental problems pre-test scores of
experimental and control groups, independent t-test was used. Data related to this
analysis is shown in Table 4.
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Table 4.

Independent t-test result regarding attitude scale towards environmental problems pre-
test scores of experimental and control group

Group N M SD df t p
Experimental 32 57.31 6.01 64 -1.181 242
Control 34 59.02 5.79

Results from data analysis of Table 4 shows that there is not any significant difference
between experimental and control groups’ pre-test values about attitude towards
environmental problems (tes= -1.181; p>.05). According to this finding, it can be said
that both groups have equal level of attitudes towards environmental problems before
the experimental process.

Findings Related to Second Sub-Problem

Is there any significant difference between knowledge test of environmental problems,
behavior scale and attitude scale post-test scores? In order to compare environmental
problem knowledge test post-test scores of experimental and control groups,
independent t-test was used. Data related to this analysis shown in Table 5.

Table 5.

Independent t-test result regarding environmental problems knowledge test post-test
scores of experimental and control group

Group N M SD df t p
Experimental 32 82.12 8.67 64 4.491 .000*
Control 34 71.41 10.52

In Table 5, it is seen that there is a significant difference between environmental
problems knowledge test post-test scores of experimental and control groups and it
can be said that this significant difference is in behalf of experimental group (tes)=
4.491; p<.05). According to this finding, environmental education based on the
transformational learning theory can be said to be quite effective to increasing
knowledge of environmental issues.

In order to compare responsibility behavior scale to environment post-test scores of
experimental and control groups, independent t-test was used. Data related to this
analysis is shown in Table 6.

Table 6.

Independent t-test result regarding responsibility behavior scale to environment post-
test scores of experimental and control group

Group N M SD df t p
Experimental 32 49.43 413 64 2.722 .008*
Control 34 46.55 443
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In Table 6, it is seen that there is a significant difference between responsibility
behavior scale to environment post-test scores of experimental and control groups and
it can be said that such a significant difference is in behalf of experimental group (tes)=
2.722; p<.05). According to this finding, environmental education based on the
transformational learning theory can be said to be quite effective to increasing
responsibility behavior to environment. The experimental and control groups’ changes
of responsibility behavior to environment in the experimental process can be seen as a
column chart in Figure 1.

55
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25
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%]

0

Pre-test Post-test
m Experimental 28,93 49,43

m Control 28,08 46,55

Figure 1. The experimental and control groups’ changes of responsibility behavior to
environment

When examining Figure 1, it is seen that the experimental and control groups were
similar levels of sensitivity to the environment before the experimental implementation.
However, it is said that the experimental group have more sensitive behavior towards
the environment after the experimental application process. Accordingly, it can be said
that the teaching based on transformational learning theory, which has been applied in
the experimental group was more effective than the teacher centered method.

In order to compare attitude scale towards environmental problems post-test scores of
experimental and control groups, independent t-test was used. Data related to this
analysis shown in Table 7.
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Table 7.

Independent t-test result regarding attitude scale towards environmental problems
post-test scores of experimental and control group

Group N M SD df t p
Experimental 32 96.03 9.08 64 3.262 .002*
Control 34 88.14 10.45

In Table 7, it is seen that there is a significant difference between attitude towards
environmental problems post-test scores of experimental and control group and it can
be said that this significant difference is in behalf of experimental group (tes)= 3.262;
p<.05). According to this finding, environmental education based on the
transformational learning theory can be said to be quite effective to increasing positive
attitudes towards environmental problems. The experimental and control groups’
changes of attitudes towards environmental problems in the experimental process can
be seen as a column chart in Figure 2.
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Figure 2. Changes the attitudes towards environmental problems of experimental and
control groups

When looking at the Figure 2, it is seen that the experimental and control groups were
similar levels of attitudes towards environmental problems before the experimental
process. But after the experimental implementation process, it is said that the
experimental group have more positive attitudes towards the environmental problems.
According to this, it can be said that the teaching based on transformational learning
theory, which was applied in the experimental group, quite effective than the teacher
centered method.
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Findings Related to Third Sub-Problem

Independent t-test was used in order to compare environmental problems knowledge
retention test scores of experimental and control groups. Data related to this analysis
shown in Table 8.

Table 8.

Independent t-test result regarding environmental problems knowledge retention test
scores of experimental and control group

Group N M SD df t p
Experimental 32 76.62 2.29 64 16.654 .000*
Control 34 50.94 8.43

In Table 8, it is seen that there is a significant difference between environmental
problems knowledge retention test scores of experimental and control group and it can
be said that such a significant difference is in behalf of experimental group (tes)=
16.654; p<.05). According to this finding, environmental education based on the
transformational learning theory can be said to be quite effective to increasing
permanency of learnings. The experimental and control groups’ changes of
environmental problems knowledge levels within a total of 18 weeks in the process can
be seen as a line chart in Figure 3.
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Figure 3. Changes the environmental problems knowledge levels of experimental and
control groups

When looking at the Figure 3, it is seen that the experimental and control groups were
similar levels to knowledge of environmental problems before the experimental
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application. However, knowledge on the environmental problems of the experimental
group showed more increase after the experimental application process. Even more,
retention test was conducted after 8 weeks of the experimental implementation
process and according to the result of this test, the success level of the experimental
group fell slightly. However, the score of the control group showed quite a lot of
decline. Accordingly, it can be said that the teaching based on transformational
learning theory, which has been applied in the experimental group, was quite effective
to provide permanency of learning.

Results and Discussion

One of the most challenging problem in today’s world is the environment’'s negative
transformation caused by humans. Environmental problems are not only belong to an
individual, a society or a nation, they also belong to all universe together. There are
lots of precautions to stop human negative effects on environment and different
environmental education approaches are the basic method to bringing them to daily
life. Also, in this study, a new teaching method, environmental education based on
transformational learning theory’s effects on primary-school teacher candidates’
attitudes towards environmental problems and permanency of the environmental
knowledge have been learned in the learning process. The results obtained at the end
of the study are described below. Before the experimental application, it was detected
that both study and control group have similar awareness level from pre-test, in other
words, it was seen that both groups have same level of properties on said areas before
the experimental process.

Palmer (1998) underlines that one of the most important aspect of humans’
perceptions towards environment is their related knowledge level. While there is not
any difference on environmental knowledge variable between both groups before the
experimental process, when analyzing the post-test scores, it is seen that there is a
statistically significant difference on environmental knowledge variable on behalf of
experimental group. This results can be explained as in environmental education
based on transformational learning theory is more effective than lecturing method.
Such a result is supporting result of studies conducted by Feinstein (2004) and Cimen
& Yilmaz (2014). Feinstein (2004) underlines that environmental education based on
transformational learning theory improves students’ regional environmental knowledge.
In their study, Cimen & Yilmaz (2014) concluded that environmental education based
on transformational learning theory provided better results than lecturing method.

One of the important element of transformational learning theory is human’s emotional
properties (Neuman, 1996). Outdoor activities like nature trip and video and
photography review activities are considered to be helpful in developing environmental
related awareness in study group. In their study, Collins et al. (2008) has found that
activities based on transformational learning theory are helpful for developing positive
behavior towards protecting environment in local people of Africa. The study conducted
by Wyneen, Kylee & Tarrant (2012) and D'Amato & Krasny (2011) indicates that
environment education based on transformational learning theory and activities related
to it are helpful for developing positive changes on students’ environmental
responsibility behaviors.

Also in this study, after analyzing findings related to environmentally responsible
attitude, it is stated that environmental education based on transformational learning
theory has affected experimental group positively. In other words, after the
experimental process, it is seen that experimental group have developed more
awareness towards environmentally responsible attitude.
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At the end of the study, significant increase at post-test results is seen both
experimental and control group. It is said that such an increase has occurred in
experimental group. However, according to retention test held after 8 weeks after the
post-tests, scores difference between experimental and control groups has been
significantly increased in behalf of experimental group. This result shows that
environmental education based on transformational learning theory provides more
permanent learning. If the retention could not be achieved, knowledge and behavior
gained would be forgotten and the efforts and time spent in learning process would be
wasted. In this context, importance of retention is underlined. As a result, it is
understood that study group has increased their knowledge on environmental
problems and environmentally responsible behavior has increased significantly with
the environmental education based on transformational learning theory. In addition to
this, it is determined that permanency of learnings and positive behaviors have been
gained because of based on this theory.

Based on the results obtained in this study, importance of including implementations
based on transformational learning theory when planning environmental learning
techniques and its positive outcomes can be stated. In this scope, student-centered
activities like nature walks, photography and video showing, news related to
environment should be taken seriously. Especially, considering nature walking
activity’s positive effect on study group’s emotions towards environment, nature-based
activities will be very beneficial for environmental education applications. Additionally,
self-evaluation activities let students make assessment about themselves. Such a kind
of activities can be used in order to let students develop awareness themselves.
Reflective thinking activities, scenario, photography and video study, writing biography
also can be used in environmental education courses to reveal students’ knowledge
and environment related behavior.
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Ozet

Bu arastirmanin amaci, dénusimsel 6grenme kuramina dayal cevre egitiminin sinif
dgretmeni adaylarinin gevre sorunlarina yonelik algilarina ve 6grenmenin kalicihigina
etkisini belirlemektir. Arastirmada Ontest-sontest kontrol gruplu yar deneysel desen
kullaniimistir. Calisma grubu, 2014-2015 egitim-6gretim yili giiz déneminde Kastamonu
Universitesi Egitim Fakiiltesi Sinif Ogretmenligi lisans programinda dérdiinci sinifta iki
farkli subede 6grenim goéren 66 6gretmen adayindan olugsmaktadir. Subelerden biri
deney (N=32), digeri kontrol grubu (N=34) olarak seckisiz atama yoluyla belirlenmistir.
Deneysel uygulama slreci boyunca deney grubunda dersler dénisimsel 6grenme
kuramina dayall olarak islenirken, kontrol grubunda Odgretmen merkezli egitim
verilmistir. Veri toplama araglar olarak cevre sorunlari bilgisi testi, cevreye duyarli
davranis Olcedi ve cevre sorunlarina yoénelik tutum o6lgegi kullanilmigtir. Verilerin
analizinde SPSS 21.0 istatistik paket programindan yararlaniimistir. Gruplarin ortalama
puanlarini kargilastirmak amaciyla bagimsiz gruplar igin t-testi kullanilmistir. Elde edilen
bulgulara gbére, deney ve kontrol grubunun cevre sorunlan bilgisi testi, cevre
sorunlarina yonelik duyarlilik dlcegi ve ¢evre sorunlarina ydnelik tutum Olgegi son-test
puanlarn arasinda deney grubu lehine istatistiksel olarak anlamli bir fark oldugu
belirlenmistir. Bu sonuca bakarak, donlisimsel 6grenme kuramina dayali cevre
egitiminin, Ogretmen merkezli egitime gobre akademik basar, c¢evre sorunlarina
duyarhlik ve cevreye sorunlarina yonelik olumlu tutumlarin gelistiriimesi bakimindan
daha etkili oldugu sdylenebilir.

Anahtar Kelimeler: Tutum, ¢evre, kalicilik, dénisimsel 6grenme.
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Abstract

The purpose of the current study is to describe beliefs, perceived barriers and teaching strategy
preference of elementary teachers with respect to education for sustainable development. The sample
of research survey consisted of 211 elementary teachers who are also participant of projects on
environmental education entitled Green Pack and Eco-schools. The data were collected by three different
scale entitled “beliefs on education for sustainable development scale”, “barriers towards education for
sustainable development scale” and “techniques in education for sustainable development scale”. Items
of the scales were examined taking into account mean scores, standard deviation, frequencies and
percentages. Results revealed that teachers perceive some of the condition such as curriculum, class
size, and lack of instructional materials as barriers for education for sustainable development. Despite
these barriers, teachers have favorable beliefs regarding education for sustainable development. These
beliefs were in line with the standards portrayed by international reports. In addition, it was argued that
teachers’ beliefs may be shaped by the educational projects they participated in.

Keywords: Elementary teachers, Teaching beliefs on sustainable development, teaching techniques

Introduction

It has been declared that the earth is a unique planet in terms of life opportunities that it
provides for every creature. More specifically, any other planet in the solar system does
not have proper condition for vividness. However, the recent phenomenon such as
floods, decreasing water quality, winter storms and tornados, wars and terrorism we face
showed that living on the earth become also more challenging when compared to
previous years.

Recent reports indicate that the number of the people suffered from poor water sources
and insufficient sanitation are much greater than people exposed to wars and similar
violence. According to World Health Organization (WHO), for instance, 11% of the world
still could not access any types of water supply. In terms of sanitation, 36% of the world
population could not reach these facilities. Inappropriate sanitation conditions, lack of
hygiene, and unsafe water increase the number of the people suffered from infectious
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diseases. These diseases unfortunately end up with death particularly in Africa and some
part of South-East Asia (WHO, 2015). In addition to these problems, extinction of
species; unfair distribution of wealth; air, soil and water pollution, and deforestation could
be exemplified for the reasons of why life conditions on our planet have become so
difficult.

It is revealed that these issues are generally linked to interactions among environmental,
social and economic conditions. In this aspect, “sustainable development” has emerged
as a comprehensive solution for challenges we face. The term sustainable development
is gradually changing over time which causes an obstacle in clarifying the term.
“Sustainable development” was primarily stated in the document World Conservation
Strategy (IUCN, WWF, & UNEP, 1980) that demonstrated conservation as a way to attain
development and serve especially for the goals of sustainable development, and wise
usage of natural resources and ecosystems. “Sustainable development” has become a
widely known concept since the World Commission on Environment and Development
(WCED) reported about sustainability in 1987. Its report was titled with Our Common
Future and it was stated that “Sustainable development is development which meets the
needs of the present without comprising the ability of future generations to meet their
own needs” (WCED, 1987, p.43). The brief definition of sustainable development by
WCED implies that human needs are basic and essential. Furthermore, economic
development accompanied by equity to share resources with poor nations should be
maintained and the equity should be encouraged by effective citizen participation. In
order to embrace sustainable development in our social and individual life, education has
appeared as a key agent since it is a unique way to change human behavior, to develop
reasoning and judgment abilities and to teach concepts. Therefore, Council for
Environmental Education (1998) describes education for sustainable development
(ESD) as a way to improve humans’ knowledge, values, and skills in order to improve
the life standards without damaging the planet.

ESD corresponds to more than knowledge of social, environment and economy issues.
It also contains values, problem solving skills, critical thinking skills, and local and global
viewpoints towards issues. Moreover, ESD focuses on the importance of democracy and
participation of people in democratic societies. Sustainable development includes
controversial issues and complex systems; therefore, teachers should be well equipped
with the qualifications required for effective implementations of ESD (Bertschy, Kiinzli, &
Lehmann, 2013).

Teachers’ beliefs are among the significant qualifications, since teachers are regarded
as an agent for supporting community participation to achieve the goals of sustainable
development (Taylor, Nathan, & Coll, 2003). Considering this point of view, it was
revealed that ‘teacher beliefs’ attracted the attention of many researchers from various
disciplines though the definition of ‘belief’ construct is open to debate. The definition of
this term which shaped the present study belongs to (Pehkonen & Torner, 1996, p.6).
These authors claimed: “Beliefs are composed of a relatively long-lasting subjective
knowledge of certain objects as well as the attitudes linked to that knowledge. Beliefs
can be conscious or unconscious, whereby the latter type are often distinguished by an
affective character”. In general, beliefs have cognitive, affective and behavioral
components; influence knowledge, acts and feelings (Johnson, 1999). According to
Pajares (1992), all teachers have beliefs concerning teaching, students and their
responsibilities. Moreover, previous studies emphasized that teachers’ beliefs influence
their classroom activities, learning and teaching process (Pajares, 1992; Richardson,
1996; Thompson, 1984).

Concerning the potential impact of beliefs on teachers’ implementations, some studies
(e.g., Boon, 2011; Corney & Reid, 2007; Summers, Corney, & Childs, 2003; Winter &
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Firth, 2007; Zachariou & Valanides, 2006) were also conducted in order to reveal
teachers’ beliefs on ESD. These studies indicated that teachers do not have consensus
with respect to different aspects of ESD. Forinstance, some teachers believed that local
issues were more suitable to be included in the teaching practices regarding
sustainability in that students could easily associate these issues with their daily life. On
the other hand, some teachers held another point of view in that global issues were more
interesting among students (Summers et al., 2003). However, teachers generally agreed
that sustainable development is abstract and difficult to conceptualize (Winter & Firth,
2007; Zachariou & Valanides, 2006). It is stressed that some of the terms in the content
of sustainable development such as democracy, equality, sustainability, and prosperity
makes it more challenging to acquire proper understandings of sustainable development
(Summers, Corney, & Childs, 2004).

Although teachers stressed that students had difficulty in conceptualizing sustainable
development and its sub-components, they also emphasized that there were topic and
subject specific teaching strategies which facilitate students’ learning. For instance,
ecological footprint activities contribute development of awareness towards equal and
fair consumption (Corney & Reid, 2007); case studies including debatable issues
contribute students’ understanding of global and local issues (Corney & Reid, 2007);
enhance critical thinking abilities, and enhance students’ awareness to their own attitude
and values (Summers et al., 2003). Although these strategies were suggested in the
context of ESD, they did not guarantee students’ learning since these strategies require
active participation of students. Therefore, teachers should motivate their students for
their active participation and improve their performance in these activities. However,
teachers stressed that students generally have low expectation and not aware of their
own potential performance (Corney, 2006; Summers et al., 2003).

Teachers do not have smilar belief regarding the implementations of ESD. To be more
specific, the role of their own values and principles on implementations of ESD are
among the controversial issues in this context. For instance, teachers are not sure
whether or not they should share their own ideas about a specific sustainability-related
issue and how their ideas might influence students’ critical thinking skills and values
(Corney, 2006; Summers et al., 2003; Winter & Firth, 2007). Some teachers believe that
they should not express their thoughts and ideas. Rationale behind this idea is that
students should develop their own ideas and values without dictate. On the one hand,
some of them believe that explaining correct ideas and principles may be helpful for
students learning (Summers et al., 2004).

In addition to teachers’ different beliefs on ESD, they also face with different difficulties.
The studies (e.g., Corney, 2006; Summers, Childs, & Corney, 2005) point out that
teachers perceive lack of knowledge, lack of supports of the heads of the schools,
inconsistency between teaching academic fields and sustainable development, and their
personal characteristics as a barrier towards ESD. To overcome these barriers, teachers
should be well equipped with necessary qualifications by means of professional support.
Some of the non-governmental organizations, therefore, support teachers’ professional
repertoire with respect to ESD.

The project of the Eco-School arranged by Turkish Environmental Education Foundation
and the Project of Green Pack arranged by The Regional Environmental Center (REC)
are widespread projects trying to improve the quality of the ESD. The Green Pack Project
provides a curriculum kit including educational materials for both teachers and students.
This kit includes lesson plans, animations and short movies, teacher guide books, games
and interactive educational tools. In addition, REC provided some training programs in
order to enhance effective usage of these materials. Teachers were informed about how
to use these documents and how to integrate them into their own lessons. On the one
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hand, the content of the Eco-School project assures cooperation between teachers,
students, school managers and also parents. The aim of the school is to obtain the Green
Flag Award which refers sustainability of the school. In order to obtain this flag a
coordinator teachers manage responsibilities of each teachers and students in a specific
tasks. As a consequences of their work, they reports their progressions to official of the
project.

In the current study, the research questions were determined to examine Green Pack
and Eco-School coordinator teachers’ beliefs with respect to education for sustainable
development. The following research questions guided the current study;

1. What is the Turkish elementary teachers’ beliefs on education for sustainable
development?

2. Which strategies have been preferred by Turkish elementary teachers in the
context of education for sustainable development?

3. Which contextual variables have been perceived as barriers by Turkish
elementary teachers?

Methodology
Participants

The current study utilized a survey research method in order to describe elementary
teachers’ perspective towards ESD. A total of 211 elementary teachers from thirteen
different teaching fields responded to the survey. Considering all elementary teachers do
not have appropriate and sufficient understanding regarding education for sustainable
development, the participant of the study was chosen from two environmental education
projects entitled with the Green Pack and the Eco-School projects. There were 145
Green Pack teachers participating in the current study while the number of the Eco-
School coordinator teachers were 96. It was revealed that 31 teachers were the
members of both projects.

The convenience sampling method was preferred as sampling method in the present
study. Measurement tool was converted to an online-survey and then sent to teachers
as an email. As far as thirteen teaching fields were considered, percentages of
Classroom Teachers with 44.5% (n= 94) and then, Science Teachers with 17.5 (n=37)
were larger groups, while Special Education and Preschool were .5% (n=1).

Measurement tool

The measurement tool used in the present study consisted of three different scales. Data
were collected using these parts namely, “beliefs on education for sustainable
development scale”, “techniques in education for sustainable development scale”,
“perceived barriers towards education for sustainable development scale”. Beliefs on
education for sustainable development scale was developed by Sagdic and Sahin
(2015), which is a five-point Likert type ranging from scores ‘1’ to ‘5’. ‘1’ corresponded to
strongly disagree (SD), ‘2’ corresponded to disagree (D), “3” corresponded to undecided
(U), “4” corresponded to agree (A) and “5” corresponded to strongly agree (SA). The
scale includes 32 items and three factors such “beliefs on implementation of sustainable
development”, “beliefs on limitation of sustainable development” and “beliefs on
adequacy of education for sustainable development in Turkish education system”.
Confirmatory factor analysis (X = 937,85, df = 457, p = 0.000; CFl = 0.92, RMSEA =
0.71), discriminant and convergent validity analysis conducted by researchers indicate
that beliefs on education for sustainable development scale is a valid scale to assess
teachers’ beliefs.
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Another measurement tool is “barriers towards education for sustainable development
scale” was developed to examine the barriers that the teachers have perceived during
education for sustainable development in the formal education process. Ten items were
adopted from the instrument entitled “Teachers’ Perceptions of Teaching Environmental
Issues within the Science Curriculum: A Hong Kong Perspective (Ko & Lee, 2003).
Furthermore, other five were constituted considering findings of the study titled
“Education for Sustainability: An Approach to the Professional Development of Teachers”
(Gayford, 2001). The items were scored with seven point Likert-scales. Score “1”
reflected that barrier was very eligible for me and score “7” reflected that barrier was not
at all eligible for me.

Techniques in education for sustainable development scale was used to measure
teachers’ preference on teaching techniques utilized in ESD. Appropriate techniques for
education for sustainable development were determined in the light of the book which
titted “Handbook on Methods Used in Environmental Education and Education for
Sustainability” (Scoullous & Malotidi, 2004) and the article which titled “Teachers’
Perceptions of Teaching Environmental Issues within the Science Curriculum: A Hong
Kong Perspective (Ko & Lee, 2003). Three options were presented for each technique
as “have used”, “have not used but would like to use” and “have not used because it is
not appropriate for ESD”.

Analysis

Teachers responses to scales of the current study were examined by means of an item
based assessment. The mean scores, the standard deviations, frequencies and
percentages of both items and sub-dimensions were taken into account in these
analyses.

Results

Beliefs on education for sustainable development

Beliefs on implementation of education for sustainable development. Beliefs on
implementations of education for sustainable development sub-dimension contain
twenty-one items. These factors assess teachers’ beliefs on education for sustainable
development with respect to teaching methods, curriculum and potential benefits. The
mean score of this sub-dimension was found as 4.43 over 5 with the standard deviation
of .070 indicating that elementary teachers had favorable beliefs on implementation of
education for sustainable development.

145



An Assessment of Turkish Elementary Teachers in the Context of Education for Sustainable Development

Table 1.

Percentage of elementary teachers’ responses on beliefs on implementation of
education for sustainable development dimension

SD D U A SA
1 2 3 4 5

Education for sustainable development improves students' future
decision-making skills. 1.5 .5 2.6 44.8 50.5
Teaching controversial environmental, economic and
developmental issues improve students’ critical thinking skills 1.5 - 1.5 42.6 54.2
Allocating time on sustainable development in their lesson
enriches teachers' professional repertoire. 1.0 1.0 3.1 41.7 53.1
Students can develop their own understanding of the concept
when teaching about sustainable development. 1.6 1.0 3.1 52.6 41.7
Participatory learning and group work can improve students'
meaningful learning. 16 1.0 2.6 38.5 56.3
Education for sustainable development provides knowledge, skills
and values which can be utilized in daily life. 1.6 0.5 1.6 43.2 53.2
Education for sustainable development should be integrated at all
levels of education. 52 47 4.7 40.6 44.8
Teachers should choose teaching topics related to their students'
daily life. 2.1 2.6 2.1 50.3 42.9
In education for sustainable development, teachers should use
available teaching materials in their daily life. 1.6 2.6 1.0 49.5 45.3
Private sectors, public sectors and schools should collaborate in
sustainable development. 2.1 2.1 1.6 37.5 56.8
The social and cultural backgrounds of my own country should be
considered when establishing content of ESD. 2.1 2.1 2.1 47.6 46.1
Education for sustainable development should be placed among
the goals of every academic course. - 5.3 15.3 46.3 33.2
Education for sustainable development should be considered by
all teachers. 1.6 1.6 1.6 43.2 52.1
Students should have the right to make suggestions and decisions
on matters of ESD. 1.0 241 8.4 50.8 37.7
Teachers should encourage students to establish a connection
between their personal lives, and global environment and
development issues. 2.1 1.1 2.1 43.7 51.1
News in print and visual media should be shared with students for
education for sustainable development. 2.1 1.1 - 45.8 51.1
Students should participate in various projects and global and
local programs for sustainability. 21 1.6 0.5 39.3 56.5
Role-play and debates are useful methods while learning
sustainable development. 2.6 1.0 1.6 46.4 48.4

Since the content of education for sustainable development are
extensive, students should determine their own subject of study. 1.6 2.6 4.7 54.2 37.0

Permitting the students openly discuss the topics is a beneficial

technique for ESD. 1.6 1.0 4.7 55.5 37.2
Teachers of all fields must be informed about how they can
integrate sustainable development to their own courses. 21 1.0 2.6 31.9 62.3

As it seen in the Table 1, elementary teachers reported effectiveness of ESD so as to
improve students’ future decision making abilities (95%). In addition, they also stressed
that ESD enhance critical thinking ability (97%) and contribute meaningful learning
(94%). These teachers also declared that students can acquire skills knowledge and
values which can be integrated into their daily life (96%).

ltems regarding the implementation of the education for sustainable development
provided some information about teachers’ beliefs on teaching process. As seen in the
Table 1, teachers believe that content of the courses should be chosen considering
students’ daily life. Similarly, they are of the opinion that student actively participate
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decision making process (89%); discussion, role playing (94%), participation national
and international project (96%) and utilizing news in visual and press media (97%) for
teaching are effective ways for students learning.

Lastly, teachers’ responses also reflects holistic aspect of the ESD. For instance, they
are of the opinion that all academic courses should include objectives related to ESD
(80%), which refers integration of sustainable development different disciplines.
Moreover, it is stressed that this integration should cover all educational levels from
primary schools to universities (85%). Teachers’ perspectives on ESD cover formal
education but also informal education. They argue that both public and private sectors
have responsibilities regarding implementation of sustainable development (94%).

Beliefs on limitations of education for sustainable development. Elementary teachers’
beliefs on limitation of education for sustainable development were assessed with six
items. Question of this sub-dimension focus on difficulties originated from complex
nature of ESD. The mean score of the sub-dimension was found as 1.71 out of 5 and the
standard deviation of .53, which referred that the great majority of the elementary
teachers disagree or strongly disagree with the items of this belief dimension as seen
with sample item in Table 2.

Table 2.

Percentage of elementary teachers’ responses on beliefs on limitation of education for
sustainable development

SO D U A SA
1 2 3 4 5

Education for sustainable development is an unrealistic

educational approach. 639 304 21 21 16
The integration of sustainable development in
elementary education curriculum decreases. 62.8 283 31 42 1.6
Teaching about sustainability is too controversial topic
to be taught in elementary education. 50.0 380 7.8 3.1 1.0
Teachers' integration education for sustainable
development in their lessons causes waste of time. 495 384 58 47 1.6
ESD issues are difficult for students to understand. 419 466 3.7 6.3 1.6
Implementation of ESD is difficult 377 445 6.8 99 1.0
It is difficult to integrate education for sustainable
development in my own academic field. 453 396 5.7 57 3.6

As opposed to implementation of the education for sustainable development dimension,
teachers responses concentrated on disagree and strongly disagree choices. More
specifically, elementary teachers opposed to ideas that ESD is an unrealistic educational
approach (93%), ESD issues are difficult for students to understand (87%) and teachers’
integrating ESD in their lessons causes waste of time (87%). In addition, as provided in
the Table 2, these teachers do not believe that integration of ESD in their own teaching
field is challenging (85%).

Beliefs on adequacy of education for sustainable development in Turkish education
system. Beliefs on adequacy of education for sustainable development in Turkish
education system section includes four items measuring beliefs of elementary teachers
on the sufficiency of textbook activities, curriculums and teacher trainings in terms of
ESD. The mean score of 2.13 over 5 with the standard deviation of .68 shows that

147



An Assessment of Turkish Elementary Teachers in the Context of Education for Sustainable Development

elementary teachers did not believe adequacy of education for sustainable development
in the Turkish education system.

Table 3.

Percentage of elementary teachers’ responses on beliefs on adequacy of education for
sustainable development in Turkish education system dimension

SD D U A SA
1 2 3 4 5

Education in elementary schools are sufficient to
improve students' awareness about sustainable

development. 209 414 157 126 94
Elementary teachers are adequately informed about
education for sustainable development. 30.7 46.0 12.7 7.4 3.2
Education curriculums involve education for
sustainable development sufficiently. 267 524 131 6.3 1.6
Textbooks activities are sufficient for education for
sustainable development. 30.2 495 125 52 26

As seen Table 3, the majority of the elementary teachers agreed that textbooks activities
are not sufficient (80%). In addition other ideas are that education curriculums do not
involve ESD sufficiently (79%) and elementary teachers are not adequately informed
about ESD (77%). Furthermore, participants pointed out that current education in
elementary schools is not sufficient to improve students’ awareness about sustainable
development (63%).

Perceived Barriers towards Education for Sustainable Development

Perceived barriers towards education for sustainable development were consisted of
fourteen different statements that teachers may perceive as barriers. Their perceptions
towards these barriers were measured via 1-7 Likert type scale. Point one reflects that
teachers hardly ever perceive these statements as barriers, while point seven reflects
intensity of their perceptions as barriers. The mean scores and standard deviations of
elementary teachers' responses can be seen in Table 4.
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Table 4.

Elementary teachers’ responses on perceived barriers towards education for sustainable
development

Items Mean SD
Lack of knowledge about teaching sustainable 478 1.89
development
Lack of knowledge about sustainable 467 197
development
Lack of instructional materials 4.40 2.09
Class size too large 4.28 2.18
Lack of principle support 4.23 2.19
Lack of funding 4.14 213
Lack of class time 3.87 2.05
Incompatibility with curriculum 3.73 2.01
No natural environment 3.63 2.08
Safety problems 3.59 2.02
Lack of preparation time 3.31 1.88
Inconsistency among sources 3.17 1.82
ESD is not relevant to what | teach 1.97 1.47
| am not interested in ESD 1.63 1.31

As it could be detected in Table 4, elementary teachers participating in the current study
reported that their interest in ESD is not a barrier (M=1.63). Furthermore, consistency
between their teaching fields and sustainable development (M=1.97) are also not
perceived as an obstacle towards sustainable development comparing with other items.
Furthermore, the mean scores of other twelve items are very close to each other and
their mean scores cluster between 3.17 and 4.78. Nevertheless, lack of the knowledge
about sustainable development (M=4.67), lack of knowledge about teaching sustainable
development (M=4.78) were relatively common obstacles for elementary teachers. On
the other hand, it was revealed that the standard deviation of the items was relatively
high, which meant teachers’ responses were spread out over a large range of values.
Accordingly, teachers generally had different perceptions about barriers.

Strategies towards Education for Sustainable Development

The scale consisted of teaching methods with three choices as “I have used”, “I have not
used” and “I have not used because it is not appropriate for ESD” were directed to explore
elementary teachers’ preference towards instructional strategies. As presented Table 5,
relatively large percentage of the respondents declared that they have used these
teaching strategies.
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Table 5.

Teaching strategies towards education for sustainable development

Strategies Percentages (%)
/ I/ do not I do not prefer
prefer
prefer because...
Brainstorming 91.2 8.8 -
Case study 86.8 13.2 -
Independent or group projects 85.9 14.1 -
Lectures 81.8 2.0 16.3
Educational games 78.5 20.0 1.5
Corn.p.uter-as&sted learning 776 210 15
activities
Role-playing 76.5 23.0 1.0
Problem-solving activities 721 25.9 2.0
Guided discovery 70.6 28.9 .8
Indoctrination 70.1 13.9 15.9
Field trips 68.7 28.4 9
Simulations/ animation/ modeling 59.9 39.6 5
Experiments 58.6 38.4 3.0

Brainstorming (91%), case study (87%) and group projects (86%) were more frequently
preferred strategies teachers prefer. In addition these three, elementary teachers
stressed that they have used lectures (82%), educational games (79%), computer-
assisted learning activities (78%), and guided discovery (71%). On the other hand,
experiment (59%) and simulation/ animation and modeling (60%) were have used less
frequently. Moreover, more than fifteen percentages of the elementary teachers have not
used lectures and indoctrination since these teaching methods were not appropriate for
sustainable development.

Conclusions and Discussion

UNESCO (2005) clarified the characteristics of ESD such as; interdisciplinearity and
holistic, values driven, critical-thinking and problem solving, multi method, participatory
decision-making, applicability, and locally relevant. These characteristics are also
criterions which describe a qualified teaching with respect to ESD. Considering the
rationale declared by UNESCO (2005), the beliefs of Turkish elementary teachers were
portrayed with respect to various characteristics of ESD.

As to interdisciplinarity and holistic perspective, ESD could be integrated into education
programs from various disciplines instead of a single and specific subject. Therefore, all
teachers are required to possess the responsibility to involve the issues pertinent to
sustainable development in their teaching. Consultation and cooperative working among
teachers and school managers are necessary. Taking into account beliefs of the
elementary teachers, it is also reasonable to conclude that these teachers possess some
beliefs supporting holistic perspective of ESD. In addition they did not regard ESD as
inconsistent with their own teaching field. Although these teachers were teaching in
different fields, they thought that they could integrate ESD into their teaching field. From
another perspective, elementary teachers tend to cooperate with teachers from different
discipline with respect to ESD. This situation may contribute improvement of quality of
ESD in elementary schools, and, therefore, development of students’ appropriate
perspective towards sustainable development.
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Teachers stressed that they perceived many factors such as lack of instructional
materials, principle support, funding and incompatibility with curriculum as barriers for
implementation of ESD. On the other hand, they believe that both implementation and
integration of ESD is not difficult for them. To put other words, barriers teachers face do
not obstract their implementation of ESD. This situation indicates that teachers are able
to manage and overcome these difficulties they face. Eco-school and Green Pack project
may contribute teachers to cope with barriers of ESD.

Teachers’ favorable beliefs on holistic and multidisciplinary nature of education for
sustainable development were an unexpected considering the limitations of the Turkish
education system regarding ESD. Research examining the elementary school programs,
textbooks, and activities emphasized lack of appropriate perspective with respect to ESD
(Kaya & Tomal, 2011; Tanriverdi, 2009; Yapici, 2003). That is to say, there is limited
formal guidance in order to direct both teachers and students to cooperative and
interdisciplinary works in the field of ESD. Thus, teachers’ favorable beliefs on holistic
perspective may be shaped by means of the Green Pack and Eco-School projects they
participated in. For instance, considering the design of the Eco-School projects, all
teachers are responsible for enhancing teaching standards with respect to ESD in a
school environment. Therefore, these responsibilities may contribute to teachers’
perspective towards holistic and interdisciplinary nature of ESD.

Interaction among teachers and managers in the context of ESD implementations has
been considered a significant agent in integration of ESD into formal education. School
managers could act as facilitators of many ESD implementations carried out in various
disciplines. However, according to findings of a previous research study, one of the
barriers elementary teachers faced with was the lack of support from the head of the
school (Stradling, Noctor, & Baines, 1984; Winter & Firth, 2007). In the current study, it
is revealed that number of the elementary teachers perceived lack of principle support
as a barrier are almost equal to number of the elementary teachers did not perceive.
These different perceptions may stem from the differences design of the projects
elementary teachers attending. Accordingly, cooperation between teachers and
manager of the school is a requirement for the Eco-School projects. Therefore, the
supports of the head of the schools may not be barriers for the Eco-School coordinator
teachers while it may be a barrier for the Green Pack teachers.

ESD concentrates on many values such as respect for nature, equality, tolerance,
prosperity and others. It is a way to equipped students with these values and teachers
should consider value aspect of the ESD while teaching. As a consequence of this
process, students become aware of both their own and other people’s values. Therefore,
value education is important in order to grow an individual respectful to other people. In
the current study, participants perceive ESD as a suitable way to improve students’ value.
In addition they stressed values as one of the consideration for determining content of
the education for sustainable development. These beliefs indicate that teachers perceive
values as both input and output of ESD. To put other words, teachers may take into
account values while designing their courses, and one of the aims of their courses may
be to improve students’ values.

Critical thinking and problem solving skills are one of the important part of ESD. These
skills contribute students’ questions towards unsustainable issues and facilitate
analyzing them. Therefore, Mogensen (1997) suggested exposing to students with to
the issues of sustainable development in a social context in order to improve students’
critical and reflective thinking abilities. Moreover, UNESCO (2005) stressed that ESD
should address debates and challenges of sustainable development to improve critical
thinking and problem solving abilities. Correspondingly, teachers participated in the
current study believe that environmental, economic and developmental issues are useful
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in order to develop student critical thinking abilities. This indicates that elementary
teachers may be aware of importance of critical thinking skills and try to develop students’
skills.

Considering the fact that education for sustainable development should include value-
driven and interdisciplinary and holistic, there is a need for different kinds of teaching
techniques and strategies in which students actively participate decision making process
(UNESCO, 2005). Participatory Elementary teachers also confirmed effectiveness of
participatory decision making process and active role of the students while determining
topics. These beliefs described democratic classroom environments where students are
active participants of the ESD. Therefore, students not only acquire knowledge but also
possess skills and values, which help them become responsible citizens. However,
elementary education programs are not flexible to change considering students’
expectations and demands. There are fixed topics teachers should follow. Classrooms
are also usually crowded in Turkey. Taking into account these factors, it is almost
impossible to consider each students’ opinion while designing the courses regarding
ESD. Therefore, teachers’ beliefs regarding the students’ active participation may refer
to their demand more than their actual classroom environment.

As to multi-method perspective, the common points is that strategies should be learner-
centered and interactive, which help students improve their skills for sustainable
development (Cotton & Winter, 2010). In a similar vein, teachers’ participating the current
study explained that they prefer different type of the teaching strategies and they believe
that the strategies that they prefer to use are beneficial and useful with respect to
students’ learning. . However, all teaching techniques declared by elementary teachers
did not refer to student-centered and interactive characteristics. For instance, they
stressed that they prefer indoctrination and lecturing techniques which are common
traditional teaching strategies. This situation may be supported that teachers tend to use
different teaching strategies, they ignore role of the students in teaching process. ESD is
learner-centered. Even the projects support teachers with teaching materials, it may not
be sufficient for teachers to acquire appropriate perspectives on the role of learners in
teaching process. Therefore, compressive and intensive programs which covers
philosophy of ESD would be more effective for elementary teachers’ understanding on
ESD.

Elementary teacher stressed that they rarely prefer some of teaching strategies.
Frequency of the experiment, modeling, simulation, animation and field trip activities are
less than other techniques. Their less preference on these techniques may be a result of
limited facilities in their school environment. For instance, they also stressed that they
perceived lack of funding, natural environment and instructional materials as barriers for
ESD. Because of these limitations, they may not utilize some of the teaching techniques
which support students’ effective learning. Considering this rationale, teacher should be
supported with respect to materials and funding in order to extend their teaching activities
on ESD.

One of the interesting point is that experimenting has the lowest percentage comparing
with other teaching techniques. Experimenting is one of the effective teaching method in
order to develop students’ critical thinking and cognitive skills. Therefore, it is suggested
as one of the effective teaching way for ESD. However, many of the participant declared
that they did not utilize experiments in the context of ESD. This results may be a
consequence of the teachers’ views on experimenting. Experiments may be perceived
with its laboratory environment or rigorous physics, chemistry or biology concepts.
However, in the context of the ESD, experiments can be conducted with simple materials
and content of the experiment is associated with issues students’ face in their daily life.
This situation indicated that elementary teachers’ perception of experiment may not be
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appropriate and projects and teacher training programs should help teachers’ repertoire
about teaching on ESD.

Although descriptive analysis of elementary teachers’ responses presented useful
information for ESD in the context of Turkey, the further research should shed light on
the new questions. For instance, teachers’ classroom activities should be observed in
order to reveal whether teachers’ favorable beliefs shapes their decision making in
classroom environment. In addition, one of the critical question is how effective
environmental education projects. Therefore, further research should manifest potential
differences between teachers’ beliefs considering whether or not they participate in any
projects.
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