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Abstract. Sustainable development, with its roots dating back 35 years, is gaining
more and more importance, and it states that meeting the needs of the present must
also take into account the ability of future generations to meet their needs. To
realize sustainable development, that has environmental, economic, and social
dimensions; there are activities of various institutions and organizations as well as
the work of governments. It is known that environmental education will contribute
to individuals in terms of taking important responsibilities in the construction of our
future and creating awareness, knowledge, and awareness of ecology and the
environment. In this study, a scale for environmental awareness in the context of
sustainable development was developed. The sample of the study consists of 492
secondary school students. The scale development process, which started with the
preparation of the item pool, continued with the necessary analyzes and eventually
resulted in the acquisition of a valid and reliable measurement tool consisting of 2
factors and 15 items. It is expected that the developed scale will contribute to the
literature for evaluating environmental activities, projects, or instructional designs
in the context of sustainable development.
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The Environmental Awareness in the Context of Sustainable Development: A Scale Development Study

1. INTRODUCTION

While meeting the needs of human beings, the need for the natural environment, social
environment, and economic factors and the relationship between these factors have
been an element that has attracted the attention of humanity with the emergence of the
risk of depletion of resources. Thirty-five years ago, the concept of sustainability was
tried to be defined in the report titled “Our Common Future” by the World Commission
on Environment and Development supported by the United Nations in 1987, but it is still
difficult to be defined by everyone today. Its simplest and most well-known expression
is meeting the needs of the present without compromising the ability of future
generations to meet their needs (World Commission on Environment and Development,
WCED, 1987). In other words, sustainability can be expressed as making arrangements
in the use of resources and supporting resource consumption with production or
alternatives in order to maintain a continuous system without interruption. Thus,
sustainable development can be thought of as a situation where “development” and
“environmental, social and cultural effects” are together and in balance (Aksu, 2011;
Alagoz, 2007). Accordingly, sustainable development means that while designing the
future, it is necessary to consider the continuation of today's conditions (Tiras, 2012;
Tirer, 2010). It may be possible to prepare for a future in better conditions with
sustainable development (Ar et al, 2019), which has 17 different objectives, from
fighting hunger and poverty to responsible production and consumption, from reducing
inequalities to quality education.

Social, economic, cultural and environmental dimensions are generally mentioned in the
literature for sustainable development (Akgiin, 2021; Aytar & Ozsevgeg, 2019; Turer,
2010). The dimension that humankind thinks least about on the way of development
and improvement, but has been experiencing difficulties in recent years, is the
environmental dimension. For this reason, it can be said that sustainable development
has turned its direction towards a sustainable environment. In this context, various
studies have been carried out on the environmental dimension of sustainable
development. Educational studies have an important place in these studies. For example,
Agar Oztiirk (2016) studied the effects of environmental awareness-raising activities for
senior primary school students on sustainable environmental awareness of students and
concluded that the activities made a significant difference. In another study, Aytar and
Ozsevgec (2019) revealed that environmental education for sustainable development
should be given with an interdisciplinary approach. As in these studies, it is emphasized
in many other studies in the literature that environmental education is important for
sustainable development (Kaya et al., 2010; Teksoz et al., 2010; Teksoz, 2014). Because,
it would not be wrong to say that there are two ways to cope with environmental
problems, to carry out studies for the elimination of problems after they arise, and to
prevent problems from occurring before they arise, and educational activities are the
most important element for the second way (Yavuz et al.,, 2014).

The concepts and issues that are frequently discussed within the scope of the
environmental dimension of sustainable development; energy sources, waste control,
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biodiversity, endangered species, environmental pollution, efficient use of resources and
climate change (Aytar and Ozsevgec, 2019; Kaya and Tomal, 2011; Ministry of National
Education (MEB), 2018; Teksoz et al, 2010). As it is known, the Science course
curriculum was updated by the Ministry of National Education in 2018. Although these
subjects and concepts are included in the updated programs, it is stated in the results of
various studies that there are deficiencies and mistakes in the knowledge of the students
about the sustainable environment (Akgiin, 2021; Aytar & Ozsevgeg, 2019). However,
the aim of the updates in the curricula is to raise awareness of our children, who will be
the adults of the future world, in the face of possible problems and to enable them to
contribute to sustainable development. As Aytar and Ozsevge¢ (2019) put forth in their
studies, it seems more appropriate to use an interdisciplinary approach to achieve this.
[t should also be investigated how such activities affect sustainable development and the
environmental dimension of sustainable development.

When the literature is examined, it has been seen that various scales related to
sustainable development (Biasutti & Frate, 2017; Demirbas, 2015; Kaya, 2013;) are
included, but they are more suitable for the purpose of making general due diligence by
considering sustainable development as a whole. However, the attitude scale developed
by Afacan and Demirci-Giiler (2011) within the scope of sustainable environmental
education focuses on sustainable education instead of education for sustainability, and
its sample is teacher candidates. In this study, the focus is on the environmental
dimension of sustainable development. The environmental dimension is considered
environmental awareness. Awareness, which is defined as the process of observing
various stimuli without judgment (Baer, 2003), is one of the important factors affecting
the relationship between attitude and behavior (Hutton & Baumeister, 1992).
Environmental awareness requires following the developments around it with this
perspective by being knowledgeable about environmental issues and problems
(Ozbebek-Tun(,‘ et al, 2012) and is aimed with environmental education (Roth, 1992;
Vaughan et al., 2003).

According to Lourdel et al. (2006), the first step to sustainable development is
awareness. The first step in the development of sustainable development, which he
describes with a ladder metaphor, is awareness. This is followed by individual
responsibility, promise, behavior change, the continuation of development, and
sustainable development. Therefore, it is important to determine awareness for
sustainable development. Of course, the same is true for both the holistic structure and
components of sustainable development.

When the literature is examined, it is mentioned that various activities, curriculum
updates and projects related to environmental education will contribute to sustainable
development (Akgiin, 2021; Aytar and Ozsevgec, 2019). At this point, it is important to
determine the situation with a measurement tool. Therefore, by measuring the impact of
environmental awareness in terms of sustainable development, it can contribute to the
evaluation of the effects of such activities related to the environment in the context of
sustainable development. In this context, the research problem that guides this study
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can be defined as: "How is a valid and reliable measurement tool that measures
environmental awareness of secondary school students in the context of sustainable
development?". Thus, it is hoped that the measurement tool developed at the end of the
study will contribute to the literature on the determination of the effects of
environmental awareness of secondary school students on sustainable development. It
is thought that it will make important contributions to the relevant studies, especially in
terms of the target audience being secondary school students, determining the
environmental awareness of individuals in the early stages in the context of sustainable
development and planning what can be done in the light of the obtained data.

2. METHOD

Research Design

This study is a scale development study aiming to determine environmental awareness
in the context of sustainable development.

Sample

The sample of the study consists of 492 students (302 for EFA and 190 for CFA)
continuing their education in various secondary schools in XXX province. Appropriate
sampling method, one of the non-random sampling methods, was used to determine the
sample. Accordingly, the sample is chosen from easily accessible units due to limitations
such as money and time (Biiyiikoztiirk et al., 2013). There are various suggestions to
decide the size of the sample in scale development studies. Among these, a commonly
accepted assumption is that the sample size should be between 5 and 10 times the
number of items in the measurement tool (Hair et al., 2006). Considering that the
number of items in this study was 48 at the beginning, a sample of 240-480 people can
be considered sufficient. It should also be stated here that the data from the sample was
collected at one time. In the stages of scale development studies, the implementation of
the draft scale and the item analysis, there are two different ways: collecting data from
the sample at once and separating it for later analysis, and collecting data from a new
sample before each analysis (Fokkema & Greiff, 2017). While the former, that is,
collecting the data at once and separating it for later analysis, has the advantage of being
able to carry out the data collection process more securely, the latter method has the
advantage of voluntary participation as it requires the respondents in the CFA sample to
respond to a smaller number of items. Considering the advantages and disadvantages of
both methods, it was decided that it would be more appropriate to collect the data in one
go and divide it into two parts for later item analysis. Demographic characteristics of the
sample are shown in Table 1.
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Table 1

Demographic characteristics of the sample

EFA CFA
Grade leve 5.grade 56 %18.54 30 %15.79
6.grade 93 %30.79 54 %28.42
7.grade 77 %25.50 55 %28.95
8.grade 76 %25.16 51 %26.84
Gender Girl 154 %50.99 91 %47.89
Boy 148 %49.01 99 %52.11
Mother Primary school 87 %28.81 50 %26.31
education status  ¢o ;ndary 54 %17.88 29 %15.26
school
High school 82 %27.15 62 %32.63
Undergraduate 65 %?21.52 39 %20.53
Graduate 14 %4.63 10 %5.26
Father education Primary school 39 %12.91 34 %17.89
status Secondary 54 9%17.88 27 %14.21
school
High school 111 %36.75 55 %28.95
Undergraduate 80 %26.49 58 %30.53
Graduate 18 %5.96 16 %38.42
Mother’s age 25-36 89 %29.47 71 %37.37
37-48 196 %64.90 113 %59.47
49-60 17 %5.63 6 %3.16
Father’s age 25-36 30 %9.93 21 %11.05
37-48 211 %69.87 144 %75.79
49-60 61 %20.20 25 %13.16

As can be seen from Table 1, both EFA and CFA samples are similar in terms of
demographic characteristics. When examined in terms of class level, it is seen that the
least number of people is in the 5th-grade students, but there is not much difference
between the classes. The sample is approximately half in terms of gender. The education
level of the mother of the majority of the students in the sample is primary school or
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high school, and the education level of the father is high school or university. In addition,
both the mother and father of the majority of the students in the sample are between the
ages of 37-48.

Procedure

In the process of developing the Environmental Awareness Scale in the Context of
Sustainable Development, first of all, an application was made for the permission of the
ethics committee and permission was obtained from the Educational Research and
Publication Ethics Committee of Sakarya University, dated 11.12.2021 and numbered
02/23. Data were collected only from students who wanted to volunteer and whose
consent forms were filled by their parents. The steps suggested by DeVellis (2014) in the
scale development process; review of the literature, creation of the item pool, getting
expert opinion, pre-test phase, exploratory factor analysis, reliability calculation phase,
final application and confirmatory factor analysis phases were followed. The steps
followed are described below.

Step 1: Forming the Item Pool

In the literature, three dimensions are mentioned for sustainable development as
economic, social and environmental (Harris, 2000; Bilgili, 2017). It is stated that it is
related to waste control, energy resources, biodiversity, endangered species,
environmental pollution, efficient use of resources, and climate change
concepts/phenomenons (Aytar and Ozsevgeg, 2019; Kaya and Tomal, 2011; MEB, 2018;
Teksoz et al.,, 2010). For this reason, these concepts, which environmental dimension is
related to, were examined and an average of 5-6 expressions were formed for each
concept and phenomenon. At this stage, attention was paid to ensure that the
expressions were as equal in positive and negative as possible and that the related
concepts were written using a language that was inclusive and suitable for secondary
school students. Thus, an item pool consisting of 48 items was formed.

Step 2: Ensuring Internal Validity

The formed item pool was examined by two experts in the field of science education and
two field experts who had studies on environmental education. Experts were asked to
choose one of the "appropriate, partly appropriate” or "unsuitable" options for each item
and write an explanation if necessary. The agreement between the markings of the
experts was calculated as 83%. Then, the opinions of the experts were evaluated for
each item one by one, and necessary adjustments were made. Then the form was
arranged in a 4-point Likert type (strongly disagree, disagree, agree, completely agree).
Although 5-point Likert-type scales are frequently used in the literature, it was revealed
by Preston and Colman (2000) that the validity and reliability values of the scale would
increase with the increase in the number of options, but this increase was not significant
for more than 7-10 options. At the same time, it is argued that if the scale options have a
midpoint (such as I am undecided/I have no idea), it is an answer option that the
respondents give when they cannot find an option that expresses themselves when they
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have no idea about the subject and they want to pass the question (Stone, 2004), and
therefore it is stated that its validity and reliability will cause a decrease (Garland,
1991). For this reason, in this study, it was decided that the options for the scale items
would be in 4-point Likert type.

Step 3: Preliminary Application and Performing Item Analysis

The 48-item draft scale was applied to 536 secondary school students, and item analyzes
were started with the data of 492 students after removing the 44 data which were
determined either as outliers (tested with Mahalanobis distance (Hair et al.,, 2006)) or
the data of the students who were thought not to give sincere answers to the items by
coding the same answer for each item and left many items blank. SPSS 25 program was
used for analysis. For item analysis, first, the data set was examined, whether the normal
distribution was followed or not, was checked with the Shapiro-Wilk test, and also
skewness and kurtosis values were examined. Tabachnick and Fidell (2013) state that
the data with skewness and kurtosis values between -1.5 and +1.5 conform to a normal
distribution. Since the p-value of Shapiro-Wilk test result was <0.05, it was understood
that the data did not fit the normal distribution. However, in cases where the data are
obtained from an ordinal scale and therefore not continuous, as in this study, examining
the kurtosis and skewness values for the control of normality comes to the fore. In the
study, by examining the kurtosis and skewness values of the items, 4 items whose
kurtosis and skewness values were outside the range suggested by Tabachnick and
Fidell were excluded from the analysis.

Step 4: Construct Validity and Reliability

In order to determine the construct validity of the scale, firstly, Exploratory Factor
Analysis (EFA) and then Confirmatory Factor Analysis (CFA) were performed, and to
determine its reliability, the reliability coefficient (Mc Donalds Omega and equivalent
halves) was calculated.

Step 4.1. Exploratory Factor Analysis (EFA)

To determine the construct validity of the scale, firstly, Exploratory Factor Analysis was
applied. For this purpose, the data of 302 students were used. First, to determine the
suitability of the data set for factor analysis, the Kaiser-Meyer-Olkin (KMO) test and the
Barlett sphericity test were performed, and the determinant was determined at the
same time. A value greater than 0.7 for the KMO test and a significant Barlett sphericity
test (p<0.05) indicates that the sample size is sufficient for exploratory factor analysis,
while a determinant value greater than 10-5 indicates sufficient correlation to perform
factor analysis between the items. indicates its presence (Green and Salkind, 2005). In
addition, the anti-image correlation coefficients showing the sampling adequacy of each
item in the measurement tool were also examined. At this stage, it was taken into
account that the items in the scale were of 4-point Likert type and in this case, the data
was considered ordinal data (Cooper, 2019). When the number of categories in the
measurement tool is 2, the tetrachoric correlation matrix is recommended when it is 3-
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4-5, and the polychoric correlation matrix is recommended and when the number of
categories exceeds 6 (Finney & DiSitefano, 2013) or 7 (Tabachnick & Fidell, 2012) it is
stated that the Pearson correlation coefficient can be used by accepting the data as
continuous. Since the scale tried to be developed in this study is of 4-point Likert type, a
polychoric correlation matrix was used. For this analysis, a program called FACTOR
developed by Dr.Lorenzo-Seva and Dr.Ferrando was used. After deciding whether the
data set is suitable for factor analysis, factor analysis was started. Principal component
analysis was preferred for factor extraction in this study. Although principal component
analysis is not a true factor analysis, the results of principal component analysis
approach the general factor analysis results as the number of measured variables
increases (Erkus, 2007). For this reason, principal component analysis was used in the
study. In order to determine the number of factors, both the theoretical background, the
scree plot, the Kaiser condition, and the results of Velicer's Map (minimum average
partial) analysis were examined together, and as a result, it was decided that a two-
factor structure was appropriate. For factor rotation, the Varimax method, which is used
when the factors are not theoretically related to each other (George and Mallery, 2003),
was applied. As a result of the factor rotation process, the items loaded under more than
one factor and loading less than 0.10 among the factor loads were removed, and a 17-
item structure was obtained. Along with the statistical constraints specified for the item
removal process, the theoretical infrastructure was also considered, and operations
were carried out by removing (sometimes even taking back) one item at a time.

Step 4.2. Confirmatory Factor Analysis (CFA).

In order to verify the factor structure revealed by EFA, confirmatory factor analysis was
performed using the data of 190 students with the AMOS 24 program. The results of the
goodness of fit values obtained as a result of performing both the first and second-level
CFAs were examined and the suitability of the second level was decided. Thus, the 16
items and 2-factor structure obtained were confirmed.

Step 4.3. Discriminant Validity.

To determine whether the items in the scale distinguish the respondents according to
the scores obtained from the scale, the total scores obtained from the scale were
calculated, and then, whether there was a significant difference between the scores of
the lower and upper 27% of the respondents from each item was analyzed with the
independent groups’ t-test has been done.

Step 4.4. Reliability Coefficient.

McDonald Omega coefficient was used to determine the reliability coefficient of the
developed scale. Although Cronbach's alpha coefficient is frequently used in determining
reliability, this number gives the true value for reliability in case of equality of
covariances between items in the measurement tool. In congeneric measurements
where covariances between items are not equal, it is recommended to use different
coefficients such as McDonald Omega (Aydogan, Kibrislioglu Dogan and Dogan, 2017).
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For this reason, it was decided that it would be appropriate to give the McDonald Omega
coefficient in this study.

3. FINDINGS
Findings Regarding the Validity of the Scale

For the validity of the scale, it was ensured that the concepts and facts related to the
subject of the scale were determined and the item pool was examined by the field
experts, thus the internal validity of the scale was tried to be guaranteed. At this stage,
many changes and arrangements were made to the draft items in line with the expert
opinions. Then, Exploratory Factor Analysis was carried out to ensure the construct
validity of the scale. For this, first, the correlations between the items were examined
with the polychoric correlation matrix for the scale's suitability for factor analysis. To
perform factor analysis, correlation values between items should be between 0.30 and
0.80 (Hair et al.,, 2006). The polychoric correlation matrix was analyzed with the
FACTOR software, and as a result, 12 items that did not have sufficient correlation were
removed from the scale. Then, the KMO test and Barlett sphericity tests were performed
for the factor analysis, and the determinant was examined. Since the determinant value
was 0.012 (greater than 10-5), the KMO test result was 0.861, the Barlett sphericity test
result was significant, and all anti-image correlations had values greater than 0.5, it was
decided that the data set would be suitable for factor analysis. Then, in order to reveal
the factor structure, the eigenvalues of the items obtained as a result of the Exploratory
factor analysis (the case where they take a value greater than 1) and the scree plot (the
point where the sharp breaks in the graph turn horizontal) are Velicer's Map (Minimum
Average Partial) test (run by adding syntax to SPSS) and the theoretical structure were
evaluated together, and the suitability of the two-factor structure was decided. The
obtained scree plot is shown in Figure 1.
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Scree Plot
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Figure 1. Scree plot

Then, the factor loadings of the items collected under each factor were examined.
Considering that factor loadings are above 0.30 and that the same item is loaded with a
difference of greater than 0.1 under two factors (not overlapping), and at the same time,
considering the contribution of the items to the theoretical structure (Hair et al., 2006),
and a total of 16 items were removed from the scale one item at a time. While deciding
on the final form of the items, the process was repeated many times in back-and-forth,
and each item was meticulously decided. Thus, as a result, a structure consisting of 2
factors and 16 items was reached.

Then, the items constituting these factors were examined and it was decided that it
would be appropriate to name the first factor as "Positive environmental awareness”
and the second factor as "Negative environmental awareness". Thus, the items collected
under each factor and their factor loads are shown in Table 2.
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Table 2

Items with Factor Loads in the Scale

[tems Positive Negative
environmental environmental
awareness awareness

I warn those who leave the television on even though they 0.719
are not watching it, to turn it off.

[ try to make those around me aware of environmental 0.665

pollution.
I recycle old magazines. 0.657
[ will warn my mother if she spills the waste oil in the sink. 0.598

It's none of my business if my friends waste water washing 0.590
their hands.

Using a recycled product makes me happy. 0.566

When we go out to eat, | ask my family to pack the leftovers 0.561
if [ can't finish them.

I use a product I use over and over again for different 0.545
purposes.

Instead of buying water in a plastic bottle, I carry my water 0.520
bottle with me.

I think scientists are exaggerating the phenomenon of global 0.797
warming,.

It is futile for environmental organizations to carry out 0.673
activities on waste management for a sustainable

environment.

The fact that the air temperatures are different from the 0.659
seasonal norms is not a matter to be taken into

consideration.

If I had the chance to hunt all individuals of an animal 0.637

species, I would.

Empty tin cans cannot be recycled. 0.560
Sustainable environment is not important for non-human 0.533
creatures.

I don't think it matters what source the electricity comes 0.451
from.
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As a result, the explained variances of the factors that make up the scale for the 16-item
scale collected under two factors can be seen in Table 3.

Table 3

Eigen Values and Explained Variance Values for Factors Constituting the Scale

Factor Eigen Value Variance % Total %
1 4,965 21.546 21.546
2 1.918 19.189 40.735

Accordingly, for the scale obtained, the variance explained by the first factor is 20.871%
and the total explained variance is 40.735%. The variance explained for a developed
scale is expected to be between 40-60% (Child, 2006).

Then, the analysis was carried out to confirm the factor structure with confirmatory
factor analysis. At this stage, the first and second-level of CFA were evaluated separately.
As a result, the fit index values obtained as a result of the second-level CFA were found
to be suitable, and it was concluded that the total score could be calculated from the
scale. The diagram of confirmatory factor analysis is shown in Figure 2, and the fit index
values of this structure are shown in Table 4.
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Figure 2. Pathway of Confirmatory Factor Analysis
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Table 4

Fit Index Values Obtained as a Result of Confirmatory Factor Analysis

Fit Index Value
Cmin/Df 1.732
GFI 0.921
AGFI 0.905
IF1 0.941
CFI 0.935
RMSEA 0.066
TLI 0.908
PNFI 0.903
PCFI 0.917

As a result of CFA, the Cmin/Df value of the scale was found to be 1.732. It is stated in
the literature that this value should be below 5 or even 3 (Hair et al., 2006). At the same
time, for the GFI, AGFI, IFI, CFI, TLI, PNFI, and PCFI indices, above 0.90 is considered a
good fit, and above 0.95 is a perfect fit. For the RMSEA value, it is expected to be less
than 0.080 (Hair et al, 2006). When the fit index values obtained as a result of the
analysis are examined, it can be stated that the fit indexes of the scale show
good/excellent fit.

Findings Regarding the Reliability of the Scale

For the reliability of the scale obtained, McDonald's Omega coefficient values were
calculated both for each factor and for the sum of the scale and are given in Table 5.

Table 5
Reliability Analysis Results of the Scale

McDonald Omega value

Factor 1 0.803
Factor 2 0.760
Whole scale 0.833
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Accordingly, the reliability coefficient of the scale is 0.803 for the first factor, 0.760 for
the second factor and 0.833 for the whole. A reliability coefficient value greater than 0.7
is considered “good”, and a value greater than 0.8 is considered “very good” (George &
Mallery, 2003). For the reliability of the scale, the split half reliability coefficient was also
calculated and found to be 0.643. Thus, it can be said that the scale has good/very good
reliability.

Evaluation of the Score to be Obtained from the Scale

The Environmental Awareness Scale in the Context of Sustainable Development, which
was developed as a result of the study, consists of a total of 16 items, 9 positive and 7
negative, in 4-point Likert type. While evaluating the score to be obtained from the scale,
it should be considered that high environmental awareness contributes to sustainable
development. The minimum score that can be obtained from the scale is 16 and the
maximum score is 64.

4. RESULTS, DISCUSSIONS AND SUGGESTIONS

As a result of this study, which aimed to develop a measurement tool for evaluating
environmental awareness in the context of sustainable development, a highly reliable
scale (McDonald Omega=0.833), consisting of two factors, positive environmental
awareness and negative environmental awareness, and 16 items, was obtained.

The confirmatory factor analysis, which was carried out in order to verify the structure
of the scale obtained in the study, was carried out as both first and second level, and the
fit index values obtained as a result of the second level factor analysis were found to be
appropriate. Therefore, in this case, the total score can be calculated from the scale.
However, it should be taken into account that the items under the second factor should
be reverse-coded. For example, for the item "I don't think it matters from which source
the electricity is obtained”, someone who chooses "I strongly disagree" should get 4
points. Thus, it can be concluded that high scores from the scale have high
environmental awareness in the context of sustainable development. Unlike other scales
(Biasutti & Frate, 2017; Demirbas, 2015; Kaya, 2013) that deal with sustainable
development with its economic, social and environmental dimensions in the literature, it
may be possible to evaluate the impact of environmental awareness on sustainable
development with the scale developed in this study. While evaluating the score that can
be obtained from the scale, it should be considered that the minimum score that can be
obtained is 16 and the maximum score is 64.

When the literature is examined, there are studies in which education given using an
interdisciplinary approach (Aytar & Ozsevgeg, 2019; Scarff Seatter & Ceulamans, 2017)
and activities and projects in nature (Balkan-Kiyic1 et al., 2014) are carried out and
positive results are obtained regarding the development of environmental awareness. In
that case, the scale developed in this study can contribute to the literature to evaluate
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the impact of such studies on sustainable development. At the same time, the scale
obtained as a result of the study can be used to examine the environmental awareness of
students in the context of sustainable development through various demographic
variables and to make plans accordingly. On the other hand, it should be noted that the
data of this study is limited to 492 secondary school students who participated in the
research. It can be said that the application of the scale to different sample groups and
the evaluation of the obtained data will contribute to it. Studies that determine the
awareness of students for sustainable development and its goals and studies that can
reveal the relationship between the obtained data and the environmental dimension of
sustainable development are also recommended as they will contribute to the literature.
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1. GIRIS

Insanoglunun ihtiyaclarim karsilarken dogal cevre, sosyal ortam ve ekonomik unsurlara
olan ihtiyaci ve bu faktorler arasindaki iliski, kaynaklarin tiikenme riskinin ortaya
cikmasiyla birlikte insanligin dikkatini ¢ceken bir unsur olmustur. Bundan 35 yil 6nce,
1987’de Birlesmis Milletler tarafindan desteklenen Diinya Cevre ve Kalkinma
Komisyonu'nun “Ortak Gelecegimiz” isimli raporunda tanimlanmaya calisilan, ancak
glinimiizde halen herkes tarafindan ortak bir taniminin yapilmasinda zorlanilan
siirdiiriilebilirlik kavrami en sade ve en bilinen ifadesiyle bugiliniin ihtiyaclarim
karsilarken gelecek nesillerin ihtiyaglarini karsilamalarimi riske atmamaktir (World
Commission on Environment and Development, WCED, 1987). Bir baska deyisle
surdiiriilebilirlik, devamliligi olan bir sistemin kesintiye ugramadan siirdiiriilebilmesi i¢in
kaynaklarin kullaniminda diizenlemeler yapilmasi, kaynak tiiketiminin iiretimle ya da
alternatifler ile desteklenmesi seklinde ifade edilebilir. Boylece siirdiiriilebilir kalkinma
“kalkinma” ve “gevresel, sosyal, kiiltiirel etkiler”in birlikte ve dengede bulunmasi durumu
olarak diisliniilebilir (Aksu, 2011; Alagéz, 2007). Buna gore surdiiriilebilir kalkinma
gelecegi tasarlarken bugiiniin kosullarinin devamini saglamayr da goéz Oniinde
bulundurmak gerektigini ifade eder (Tiras, 2012; Tiirer, 2010). A¢lik ve yoksullukla
miicadeleden, sorumlu liretim ve tiiketime, esitsizliklerin azaltilmasindan, nitelikli
egitime kadar 17 farkli amaci belirlenen stirdiiriilebilir kalkinma (Ar1 vd., 2019) ile daha
iyi kosullarda bir gelecege hazirlanmak miimkiin olabilir.

Siirdurilebilir kalkinma i¢in literatiirde yapilan ¢alismalarda genellikle sosyal, ekonomik,
kiiltiirel ve cevresel boyutlardan bahsedilmektedir (Akgiin, 2021; Aytar ve Ozsevgec,
2019; Tiirer, 2010). insanoglunun gelisme ve kalkinma yolunda belki de en az diisiindiigii,
ancak son yillarda bunun sikintilarini yasadigi boyut ¢evre boyutudur. Bu nedenle
surdiiriilebilir kalkinma bir anlamda yontnii stirdiiriilebilir cevreye dogru dondiirmiistiir
denilebilir. Bu baglamda siirdiiriilebilir kalkinmanin gevresel boyutu ile ilgili gesitli
calismalar gerceklestirilmistir. Bu calismalar igcinde egitim ¢alismalar1 6nemli bir yer
tutmaktadir. Ornegin, Agar Oztiirk (2016) ilkokul son sinif égrencileri icin ¢evre bilinci
olusturmaya yonelik etkinliklerin 6grencilerin siirdiiriilebilir ¢evre bilinci lizerine etkisi
tizerine ¢alismis ve etkinliklerin anlaml farkhlik olusturdugu sonucuna ulasmistir. Bir
baska calisgmada Aytar ve Ozsevgec (2019) siirdiiriilebilir kalkinma igin verilecek olan
cevre egitiminin disiplinler arasi bir yaklasimla verilmesi gerektigini ortaya
koymuslardir. Bu ¢alismalarda da konu edinildigi gibi cevre egitiminin stirdiiriilebilir
kalkinma i¢in 6nemli oldugu literatiirde diger pek ¢ok ¢alismada da vurgulanmaktadir
(Kaya vd., 2010; Teksoz vd., 2010; Teksoz, 2014). Zira cevre sorunlari ile bas edebilmek
icin, sorunlar ortaya ¢iktiktan sonra giderilmesine yonelik calismalar gerceklestirmek ve
sorunlar heniiz ortaya ¢ikmadan olusmalarini engellemek seklinde iki yol oldugu ve
egitim faaliyetlerinin de ikinci yol i¢cin en 6nemli unsur oldugunu séylemek yanlis olmaz
(Yavuz vd., 2014).

Siirdiirtlebilir kalkinmanin ¢evresel boyutu kapsaminda siklikla ele alinan kavram ve
konularin; enerji kaynaklari, atiklarin kontroli, biyocesitlilik, nesli tiikenen canlilar, cevre
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kirliligi, kaynaklarin tasarruflu kullanimi ve iklim degisikligi oldugu goriilmektedir (Aytar
ve Ozsevgeg, 2019; Kaya ve Tomal, 2011; Milli Egitim Bakanhg (MEB), 2018; Teksoz
vd.,2010). Bilindigi lizere 2018 yilinda Milli Egitim Bakanlig1 tarafindan Fen Bilimleri
dersi Ogretim programlar1 giincellenmistir. Her ne kadar bu konu ve kavramlar
gilincellenen programlarda yer alsa da, Ogrencilerin siirdirilebilir cevre ile ilgili
bilgilerinde eksiklikler ve yanlishiklar oldugu cesitli arastirmalarin sonuglarinda yer
almaktadir (Akgiin, 2021; Aytar ve Ozsevgeg, 2019). Halbuki, 6gretim programlarindaki
glincellemeler ile amagclanan gelecegin diinyasinin yetiskinleri olacak olan cocuklarimizi,
karsilasmalart muhtemel sorunlar karsisinda bilinglendirmek ve strdiiriilebilir
kalkinmaya katki vermelerini saglamaktir. Aytar ve Ozsevgec (2019)’in calismalarinda da
ortaya koyduklar sekilde bunun basarilabilmesi icin disiplinler arasi bir yaklasimin
kullanilmas1 daha uygun goziikmektedir. Bu sekildeki etkinliklerin strdiiriilebilir
kalkinmaya ve siirdiiriilebilir kalkinmanin ¢evresel boyutuna nasil etkileri oldugu da
arastirilmalidir.

Literatiir incelendiginde siirdiirtilebilir kalkinma ile ilgili cesitli dlceklerin (Biasutti ve
Frate, 2017; Demirbas, 2015; Kaya, 2013;) yer aldig1 fakat bunlarin siirdiiriilebilir
kalkinmayi bir biitlin olarak ele alarak genel bir durum tespiti yapma amacina daha uygun
oldugu goriilmistiir. Bununla birlikte siirdtiriilebilir cevre egitimi kapsaminda Afacan ve
Demirci-Gililer (2011) tarafindan gelistirilen tutum o6lgegi siirdiriilebilirlik i¢in egitim
yerine siirdiiriilebilir egitime odaklanmaktadir ve 6rneklemi 6gretmen adaylaridir. Bu
calismada ise ¢evresel boyutun stirdiiriilebilir kalkinmadaki durumuna odaklanilmistir.
Cevresel boyut ise cevresel farkindalik seklinde ele alinmistir. Cesitli uyaricilarin yargisiz
sekilde gozlemlenmesi siireci (Baer, 2003) olarak tarif edilen farkindalik, tutum ve
davranis iliskisini etkileyen énemli faktoérlerden biridir (Hutton ve Baumeister, 1992).
Cevresel farkindalik, ¢cevre konu ve sorunlar ile ilgili bilgi sahibi olarak etrafindaki
gelismeleri bu bakis agisiyla takip etmeyi gerektirir (Ozbebek-Tung vd., 2012) ve cevre
egitimi ile amaglanan gelismelerden biridir (Roth, 1992; Vaughan vd, 2003).

Lourdel ve ark. (2006)’'na gore siirdiriilebilir kalkinma icin ilk asama farkindaliktir. Bir
merdiven metaforu ile anlattifi siirdiiriilebilir kalkinmanin gelisiminde ilk basamak
farkindaliktir. Bunu takiben ise bireysel sorumluluk, s6z, davranis degisikligi, gelisimin
devami ve siirdiirtlebilir kalkinma gelmektedir. O halde stirdiiriilebilir kalkinma igin
farkindaligin belirlenmesi 6nem tasimaktadir. Elbette siirdiriilebilir kalkinmanin hem
biitlinciil yapist hem de bilesenleri icin ayni durum gegerlidir.

Literatir incelendiginde cevre egitimi ile ilgili cesitli etkinliklerin, 6gretim programi
glncellemelerinin ve projelerin siirdiriilebilir kalkinmaya katki saglayacaklarindan
bahsedilmektedir (Akgiin, 2021; Aytar ve Ozsevgeg, 2019). Bu noktada bir 6l¢cme araci ile
durumun tespiti dnemlidir. Dolayisiyla cevresel farkindaligin siirdiriilebilir kalkinma
acisindan etkisinin o6lciilmesiyle, cevre ile ilgili bu gibi etkinliklerin siirdiirtlebilir
kalkinma baglamindaki etkilerinin degerlendirilebilmesine katki saglanabilir. Bu
baglamda bu c¢alismaya yon veren arastirma problemi “Ortaokul o6grencilerinin
stirdiiriilebilir kalkinma baglaminda ¢evresel farkindaliklarini 6l¢cen gecerli ve gilivenilir
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bir 6l¢me araci nasildir?” sekilde tanimlanabilir. Boylelikle calisma sonunda gelistirilen
O0lcme araci ile ortaokul ogrencilerinin cevresel farkindaliklarinin siirdiiriilebilir
kalkinmadaki etkilerinin belirlenmesine yonelik literatiire katki saglayacagi
umulmaktadir. Ozellikle hedef kitlenin ortaokul ogrencileri olmasi, erken donemlerde
bireylerdeki cevresel farkindalik durumunun siirdiiriilebilir kalkinma baglaminda tespit
edilmesi ve elde edilen veriler 15181nda yapilabileceklerin planlanabilmesi a¢isindan ilgili
calismalara da 6nemli katkilar sunacagi diisiiniilmektedir.

2.YONTEM
Arastirma Modeli

Bu calisma sirdiiriilebilir kalkinma baglaminda cevresel farkindaligi belirlemeyi
amaglayan bir 6lcek gelistirme ¢alismasidir.

Orneklem

Calismanin 6rneklemini XXX ilinde yer alan cesitli ortaokullarda 6grenimlerine devam
eden 492 ogrenci (AFA icin 302 ve DFA icin ise 190) olusturmaktadir. Orneklemin
belirlenmesinde segkisiz olmayan 6rnekleme yontemlerinden uygun 6rnekleme yolu
kullanilmistir. Buna gére; 6rneklemin para ve zaman gibi sinirliliklar nedeniyle kolay
ulagilabilen birimlerden secilmesi s6z konusudur (Biiyiikoztirk vd, 2013). Olgek
gelistirme calismalarinda 6rneklemin biiytikligiine karar verebilmek icin ¢esitli 6neriler
bulunmaktadir. Bunlar arasindan siklikla kabul goren bir varsayima goére orneklem
biiytiklligii 6lcme aracindaki madde sayisinin 5 ila 10 kati arasinda olmalidir (Hair ve ark.,
2006). Bu calismada baslangicta madde sayisinin 48 oldugu goz oniine alindiginda 240-
480 kisilik bir 6rneklem yeterli olarak degerlendirilebilir. Ayrica burada érneklemden
verinin tek seferde toplandif1 da ifade edilmelidir. Olgek gelistirme calismalarinin taslak
6lcegin uygulanmasi ve madde analizlerinin gerceklestirilmesi asamalarinda, verinin
orneklemden tek seferde toplanarak daha sonra analizler i¢in ayrilmasi ve her analiz
oncesinde yeni bir 6rneklemden verinin toplanmasi seklinde iki farkli yol bulunmaktadir
(Fokkema ve Greiff, 2017). Ilkinin, yani verinin tek seferde toplanip daha sonrasinda
analizler i¢in ayrilmasinin veri toplama siirecini daha giivenli yiiriitebilmek adina avantaji
oldugu gibi, ikinci yolun DFA o6rneklemindekilerin daha az sayida maddeye cevap
vermelerini gerektirmesi sebebiyle goniilli katilima yonelik avantaji mevcuttur. Her iki
yolun da avantaj ve dezavantajlari goz éniinde bulundurularak bu ¢alismada verinin tek
seferde toplanmasi ve daha sonra madde analizleri i¢in iki pargaya ayrilmasinin daha
uygun olacagina karar verilmistir. Orneklemin demografik ozellikleri Tablo 1’de
goriulmektedir.
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Tablo 1
Orneklemin Demografik Ozellikleri
AFA DFA

Sinif diizeyi 5.sinif 56 %18.54 30 %15.79
6.s1mif 93 %30.79 54 %28.42
7.s1mif 77 %25.50 55 %28.95
8.siif 76 %?25.16 51 %26.84

Cinsiyet Kiz 154 %150.99 91 %47.89
Erkek 148 %49.01 99 %°52.11

Anne egitim Tlkokul 87 %28.81 50 %26.31

durumu Ortaokul 54 %17.88 29 %15.26
Lise 82 %27.15 62 %32.63
Universite 65 %21.52 39 %?20.53
Lisansiistii 14 %4.63 10 %5.26

Baba egitim flkokul 39 %12.91 34 %17.89

durumu Ortackul 54 %17.88 27 %14.21
Lise 111 %36.75 55 %?28.95
Universite 80 %26.49 58 %30.53
Lisanstisti 18 %5.96 16 %38.42

Anne yas1 25-36 89 %29.47 71 %37.37
37-48 196 %64.90 113 %59.47
49-60 17 %>5.63 6 %3.16

Baba yas1 25-36 30 %9.93 21 %11.05
37-48 211 %69.87 144 %°75.79
49-60 61 %20.20 25 %13.16

Tablo 1'den goriilebilecegi gibi hem AFA ve hem de DFA 6rneklemleri demografik
ozellikler bakimindan benzerdir. Sinif diizeyi bakimindan incelendiginde en az kisi
sayisinin 5.sinif 6grencilerinde oldugu ancak siniflar arasinda ¢ok biyiik farkliliklar
olmadig goriilmektedir. Orneklem cinsiyet bakimindan yaklasik olarak yari yariyadir.
Orneklemde yer alan 6grencilerin cogunlugunun annesinin egitim diizeyi ilkokul veya lise,
babasinin egitim diizeyi ise lise veya iiniversitedir. Ayrica o6rneklemde yer alan
ogrencilerin cogunlugunun hem annesi hem de babasi 37-48 yas araliindadir. Bu ¢alisma
icin etik kurul izni Sakarya Universitesi Rektorliigii Egitim Arastirmalar1 ve Yayin Etigi
Kurulu'ndan 08.12.2021 tarih ve 02/23 sayili karar ile alinmistir.
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Siire¢

Siirdiiriilebilir Kalkinma Baglaminda Cevresel Farkindalik Olgeginin gelistirilmesi
siirecinde 6ncelikle etik kurul izni i¢in basvuruda bulunulmus ve Sakarya Universitesi
Egitim Arastirmalari ve Yayin Etik Kurulu'ndan 11.12.2021 tarih ve E-61923333-050.99-
85952 sayili izin alinmistir. Veriler, yalnizca goniillii olmak isteyen ve onam formlari
velileri tarafindan doldurulan 6grencilerden toplanmistir. Olgek gelistirme siirecinde
DeVellis (2014) tarafindan onerilen adimlar olan; literatiiriin incelenmesi, madde
havuzunun olusturulmasi, uzman goriisii alinmasi, 6n deneme asamasi, acimlayici faktor
analizi, glivenirlik hesaplama asamasi, nihai uygulama ve dogrulayici faktor analizi
agamasl izlenmigtir. [zlenen adimlar asagida agiklanmistir.

Adim 1: Madde Havuzunun Olusturulmasi

Literatiirde siirdirilebilir kalkinma icin ekonomik, sosyal ve cevresel olmak iizere li¢
boyuttan bahsedilmekte olup (Harris, 2000; Bilgili, 2017), ¢evresel boyutun; atiklarin
kontrolii, enerji kaynaklari, biyocesitlilik, nesli tiikenen canlilar, c¢evre kirliligi,
kaynaklarin tasarruflu kullanimi, iklim degisikligi kavram/olgulariyla iliskili oldugu ifade
edilmektedir (Aytar ve (")zsevgeg, 2019; Kaya ve Tomal, 2011; MEB, 2018; Tekso6z vd.,
2010). Bu sebeple cevresel boyutun iliskili bulundugu bu kavramlar incelenerek her bir
kavram ve olguya yonelik ortalama 5-6 ifade olusturulmustur. Bu asamada ifadelerin
miimkiin oldugunca olumlu ve olumsuz olarak esit sayida olmasina ve iligkili kavramlari
kapsayic1 ve ortaokul 6grencilerine uygun bir dil kullanilarak yazilmasina dikkat
edilmistir. Boylelikle 48 maddeden olusan bir madde havuzu hazirlanmigtir.

Adim 2: I¢ Gegerligin Saglanmasi

Olusturulan madde havuzu fen egitimi alaninda uzman ve c¢evre egitimi ile ilgili
calismalari olan iki alan uzmani tarafindan incelenmistir. Uzmanlardan her bir madde icin
“uygun, “kismen uygun” ve “uygun degil” seceneklerinden birini isaretlemesi ve
gerekmesi halinde aciklama yazmasi istenmistir. Uzmanlarin isaretlemeleri arasindaki
uyum %83 olarak hesaplanmistir. Daha sonra, uzmanlarin gorusleri her bir madde i¢in
tek tek degerlendirilerek gerekli diizenlemeler yapilmistir. Ardindan olusturulan bu form
4’li Likert tipinde (hi¢ katilmiyorum, katilmiyorum, katiliyorum, tamamen katiliyorum)
diizenlemistir. Literatiirde siklikla 5°li Likert tipi 6l¢cekler kullanilmakla beraber, secenek
sayisinin artmasiyla birlikte 6lcegin gecerlik ve giivenirlik degerlerinin artacagi, ancak 7-
10 secenekten daha fazla segenek icin bu artisin anlaml olmadig1 Preston ve Colman
(2000) tarafindan ortaya konmustur. Ayni1 zamanda 6l¢ek seceneklerinin bir orta nokta
bulundurmasi (kararsizim/fikrim yok gibi) durumunda cevaplayicilarin kendilerini ifade
eden bir segenek bulamadiklarinda, konuyla ilgili fikirleri olmadiginda ve soruyu
gecistirmek istediklerinde verdikleri bir cevap secenegi oldugu ileri siiriilmekte (Stone,
2004) ve bu sebeple gecerlik ve glivenirlikte diisiise neden olacag1 (Garland, 1991)
belirtilmektedir. Bu sebeple bu ¢alismada da 6l¢ek maddeleri icin seceneklerin 4’11 Likert
tipinde olmasina karar verilmistir.
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Adim 3: On Uygulamanin Yapilmasi ve Madde Analizlerinin Gerceklestirilmesi

Hazirlanan 48 maddelik taslak 6lcek 536 ortaokul 6grencisine uygulanmis ardindan
bunlardan her madde i¢cin ayni cevabi kodlayarak maddelere samimi yanit vermedigi
diisiiniilen ve ¢ok sayida maddeyi bos birakan 6grencilerin verileri ve aykir1 degerler
(Mahalanobis uzakligi (Hair ve ark. 2006) ile test edilmistir) oldugu tespit edilen 44
verinin ¢ikarilmasiyla 492 6grencinin verisi ile madde analizlerine ge¢ilmistir. Analiz icin
SPSS 25 programindan yararlanilmistir. Madde analizleri i¢in o©ncelikle veri seti
incelenmis, normal dagilima uyulup uyulmadig Shapiro Wilk testi ile kontrol edilmis ve
ayrica ¢arpiklik ve basiklik degerlerine bakilmistir. Tabachnick ve Fidell (2013) carpiklik
ve basiklik degerleri -1.5 ve +1.5 arasinda yer alan verilerin normal dagilima uydugunu
belirtmektedirler. Shapiro Wilk testi sonucu p degeri<0.05 oldugu i¢in verilerin normal
dagilima uymadigi anlagilmistir. Bununla birlikte, bu calismada oldugu gibi verilerin sirali
bir 6lcekten elde edildigi ve dolayisiyla siirekli olmadigi durumlarda normalligin kontrolii
icin basiklik ve carpiklik degerlerinin incelenmesi 6n plana c¢ikmaktadir. Calismada
maddelerin basiklik ve carpiklik degerlerinin incelenmesiyle basiklik ve c¢arpiklik
degerleri Tabachnick ve Fidell tarafindan dnerilen araligin disinda kalan 4 madde analiz
kapsamindan ¢ikarilmistir.

Adim 4: Yapi Gegerligi ve Giivenirlik

Olgegin yap1 gecerligini belirlemek amaciyla éncelikle Agimlayic1 Faktor Analizi (AFA) ve
ardindan Dogrulayici Faktor Analizi (DFA), giivenirligini belirlemek icin ise giivenirlik
katsayisinin (Mc Donalds Omega ve esdeger yarilar) hesaplanmasi gerceklestirilmistir.

Adim 4.1. Acimlayic1 Faktor Analizi (AFA)

Olgegin yap1 gecerligini belirlemek amaciyla éncelikle A¢imlayici Faktér Analizine
basvurulmustur. Bu amagla 302 6grencinin verisi kullanilmistir. Oncelikle veri setinin
faktor analizine uygunlugunu belirlemek amaciyla Kaiser-Meyer-Olkin (KMO) testi ve
Barlett kiiresellik testi gerceklestirilerek ayni zamanda determinant belirlenmistir. KMO
testinin 0.7°den biiyiik bir deger almasi ve ayni zamanda Barlett kiiresellik testinin
anlaml ¢ikmasi (p<0.05) agimlayic faktor analizi icin 6rneklem biiyiikliigiiniin yeterli
oldugunu ifade ederken, determinant degerinin 10-’ten biiyiik olmasi maddeler arasinda
faktor analizi gergeklestirebilmek icin yeterli korelasyonun varligini gosterir (Green ve
Salkind, 2005). Ayrica 6l¢gme aracindaki her bir maddenin érnekleme yeterligini gésteren
anti-image korelasyon katsayilar1t da incelenmistir. Bu asamada o6lcekte yer alan
maddelerin 4’lii Likert tipinde oldugu ve bu durumda da verinin sirall veri sayildigi
(Cooper, 2019) goz éniinde bulundurulmustur. Olgme aracinda yer alan kategori sayisi 2
oldugunda tetrakorik, 3-4-5 oldugunda ise polikorik korelasyon matrisi ile incelemeler
onerilmekte, kategori sayisinin 6’nin (Finney ve DiSitefano, 2013) veya 7’'nin (Tabachnick
ve Fidell, 2012) iizerine ¢ikmasi durumunda ise veri siirekli kabul edilerek Pearson
korelasyon katsayisinin kullanilabilecegi belirtilmektedir. Bu calismada gelistirilmeye
calisilan olcek 4’lii Likert tipinde oldugu icin polikorik korelasyon matrisine
basvurulmustur. Bu analiz i¢cin Dr.Lorenzo-Seva ve Dr.Ferrando tarafindan gelistirilmis
olan FACTOR isimli programdan faydalanmilmistir. Veri setinin faktér analizine
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uygunluguna karar verildikten sonra faktor analizine gecilmistir. Bu calismada faktor
¢ikarma icin temel bilesenler analizi tercih edilmistir. Her ne kadar temel bilesenler
analizi gergek bir faktor analizi degilse de temel bilesenler analizinin sonuglar1 6lgtilen
degiskenlerin sayisi arttikga genel faktor analizi sonuclarina yaklasir (Erkus, 2007). Bu
sebeple calismada temel bilesenler analizi kullanilmistir. Faktér sayisinin belirlenmesi
icin hem teorik alt yapi, hem yamac-birikinti grafigi ve hem de Kaiser kosulu ve Velicer’'in
Map (minimum average partial) analizinin sonuclar1 birlikte incelenmis ve neticesinde 2
faktorlii yapinin uygunluguna karar verilmistir. Faktor dondiirme icin faktorlerin
birbirleri ile teorik olarak iligkili olmamalari durumunda kullanilan (George ve Mallery,
2003) Varimax metodu uygulanmistir. Faktor dondiirme islemi neticesinde birden fazla
faktor altinda yiiklenen ve faktor yiikleri arasinda 0.10’dan daha az olan maddeler
¢ikarilarak 17 maddelik yapiya ulasilmistir. Madde ¢ikarma islemi i¢in belirtilen istatistiki
kisitlar ile birlikte teorik alt yap1 da gozetilmis ve her defasinda tek madde ¢ikarilarak
(hatta bazen geri alinarak) islemler gerc¢eklestirilmistir.

Adim 4.2. Dogrulayici Faktor Analizi (DFA)

AFA ile ortaya c¢ikarilan faktor yapisinin dogrulanabilmesi icin AMOS 24 programi ile 190
6grencinin verisi kullanilarak dogrulayici faktor analizi gerceklestirilmistir. Hem birinci
hem de ikinci diizey DFA'nin gercgeklestirilmesi neticesinde elde edilen uyum iyiligi
degerleri sonuglar1 incelenmis ve ikinci diizeyin uygunluguna karar verilmistir. Boylelikle
elde edilen 16 madde ve 2 faktorlii yap1 dogrulanmistir.

Adim 4.3. Ayirt edici gecerlik

Olcekte yer alan maddelerin, 6lcekten alinan puanlara gore cevaplayicilan ayirt edip
etmediginin belirlenmesi icin, élcekten alinan toplam puanlar hesaplanmis ve ardindan
alt ve ust %27’lik dilimde bulunanlarin her bir maddeden aldiklar1 puanlar arasinda
anlaml bir farklilik olup olmadig1 bagimsiz gruplar t-testi ile analiz edilmigtir.

Adim 4.4. Giivenirlik Katsayisi

Gelistirilen Olgegin gilivenirlik katsayisinin belirlenmesi icin McDonald Omega katsayisi
kullanilmistir. Her ne kadar giivenirligin belirlenmesinde siklikla kullanilan katsayisi
Cronbach alpha katsayisi olsa da, bu say1 6lgme aracindaki maddeler arasindaki
kovaryanslarin esitligi durumunda giivenirlik icin gercek degeri vermektedir. Maddeler
arasli kovaryanslarin esit olmadig1 konjenerik 6l¢ciimlerde ise McDonald Omega gibi farkl
katsayilarin kullanimi 6nerilmektedir (Aydogan, Kibrishoglu Dogan ve Dogan, 2017). Bu
sebeple bu ¢alismada da McDonald Omega katsayisinin verilmesinin uygun olduguna
karar verilmistir.

3. BULGULAR
Olgegin Gecerliginin Belirlenmesine Yonelik Bulgular

Olgegin gecerligi icin élcegin konusunun iliskili oldugu kavram ve olgularin tespiti ile,
madde havuzunun alan uzmanlarinca incelenmesi saglanmis boylelikle 6l¢egin i¢ gecerligi
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garanti altina alinmaya calisiimistir. Bu asamada taslak maddeler ilizerinde uzman
gorusleri dogrultusunda bir¢ok degisiklik ve diizenleme yapilmistir. Ardindan 6l¢egin
yapi gecerliginin saglanmasi icin Agimlayici Faktor Analizi gerceklestirilmistir. Bunun igin
oncelikle 6lgegin faktor analizine uygunlugu icin maddeler arasi korelasyonlar polikorik
korelasyon matrisi ile incelenmistir. Faktor analizi gerceklestirebilmek icin maddeler
arasl korelasyon degerleri 0.30-0.80 arasinda olmalidir (Hair ve ark., 2006). Polikorik
korelasyon matrisi FACTOR yazilimi ile incelenmis ve sonugcta yeterli korelasyona sahip
olmayan 12 madde 6lgekten ¢ikarilmistir. Ardindan faktér analizine uygunluk icin KMO
testi ve Barlett kiiresellik testleri yapilarak, determinant incelenmistir. Determinant
degeri 0.012 (10-5ten biiylik oldugu), KMO testi sonucu 0.861 ve Barlett kiiresellik testi
sonucu anlamli ve tiim anti-image korelasyonlari da 0.5’ten biiyiik degerlere sahip oldugu
icin veri setinin faktor analizi icin uygunluguna karar verilmistir. Ardindan faktor
yapisinin ortaya cikarilabilmesi i¢in gerceklestirilen A¢imlayici faktor analizi sonucunda
elde edilen maddelere ait 6zdegerler (1'den biiyiik deger almalar1 durumu) ve yamag
birikinti grafiginin (grafikteki keskin kirilimlarin yataya dondiigii nokta) Velicer’'in Map
(Minimum Average Partial) testi (SPSS’e bir syntax eklenerek calistirilmistir) ve teorik alt
yap1 birlikte degerlendirilerek iki faktorlii yapinin uygunluguna karar verilmistir. Elde
edilen yamag birikinti grafigi Sekil 1’de goriilmektedir.

Scree Plot

Eigenvalue

1 2 3 4 5 ] 7 8 9 m o112 13 14 15 18

Component Number

Sekill. Yamac Birikinti Grafigi

Ardindan her bir faktér altinda toplanan maddelerin faktor yiikleri incelenmistir. Faktér
yuklerinin 0.30’un iizerinde olmasi ve ayn1 zamanda ayni maddenin iki faktoér altinda
0.1’den biiytik farkla yiiklenmesi (binisik olmamasi) ve ayni zamanda maddelerin teorik
alt yapiya sagladiklar1 katkilar goz oniinde bulundurularak (Hair vd. 2006), ve her
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defasinda bir madde olmak lizere toplam 16 madde 6l¢cekten cikarilmistir. Maddelerin son
haline karar verilirken siireg ileri-geri yonlii olacak sekilde ¢ok defa tekrarlanmis ve her
bir maddeye titizlikle karar verilmistir. Boylece A¢imlayici faktér analizi sonucunda 2

faktor ve 16 maddeden olusan yapiya ulasilmistir.

Ardindan bu faktorleri olusturan maddeler incelenmis ve ilk faktoriin “Olumlu cevresel
farkindalik” seklinde ikinci faktoriin ise “Olumsuz c¢evresel farkindalik” seklinde
adlandirilmasinin uygun olduguna karar verilmistir. Boylece her faktor altinda toplanan

maddeler ve faktor yiikleri Tablo 2’de goriilmektedir.

Tablo 2
Olgekte Yer Alan Maddeler ve Faktir Yiikleri
Maddeler Olumlu Olumsuz
cevresel cevresel
farkindalik farkindalik
Televizyonu seyretmedikleri halde a¢ik birakanlari, kapatmalar1  0.719
icin uyaririm.
Etrafimdakileri c¢evre Kkirliligi konusunda bilinglendirmeye 0.665
calisirim.
Eski dergileri geri dontlisiime atarim. 0.657
Atik yaglari lavaboya dékerse annemi uyaririm. 0.598
Arkadaslarimin ellerini yikarken suyu israf etmeleri beni 0.590
ilgilendirmez.
Geri donustiriilmis bir tiriin kullanmak beni mutlu eder. 0.566
Disarida yemege gittigimizde eger bitiremezsem kalanlarin 0.561
paketlenmesi i¢in ailemden istekte bulunurum.
Kullandigim bir {irtinii tekrar tekrar farkli amaclarla kullanirim.  0.545
Plastik sisede su almak yerine yanimda matarami tasirim. 0.520
Bilim insanlarinin kiiresel 1sinma olayin1 abarttiklarin 0.797
diistinliyorum.
Siirdiiriilebilir cevre icin atik yonetimi konusunda c¢evre 0.673
kuruluslarinin faaliyetler ger¢eklestirmesi bos islerdir.
Hava sicakliklarinin mevsim normallerinden farkli olmasi 0.659
o6nemsenecek bir durum degildir.
Bir hayvan tiiriintin tiim bireylerini avlayabilme sansim olsaydy, 0.637
bunu yapardim.
Bos teneke kutular geri donitistiiriilemez. 0.560
Siirdiiriilebilir ¢evre insan disindaki canlilar icin 6nemli degildir. 0.533
Elektrigin hangi kaynaktan iiretildigi bence 6nemli degil. 0.451
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Sonug itibariyle iki faktor altinda toplanan 16 maddelik 6lgek icin 6lcegi olusturan
faktorlerin agiklanan varyanslari Tablo 3’de goriilebilir.

Tablo 3

Ol¢cegi Olusturan Faktérler Icin Oz Degerler ve Aciklanan Varyans Degerleri
Faktor Oz deger Varyans % Toplam %
1 4965 21.546 21.546
2 1.918 19.189 40.735

Buna gore elde edilen o6l¢ek icin ilk faktoriin agikladigr varyans %20.871 ve toplam
aciklanan varyans ise %40.735’dur. Gelistirilen bir 6l¢ek i¢in aciklanan varyans degerinin
%40-60 arasinda olmasi beklenmektedir (Child, 2006).

Ardindan Dogrulayic faktor analizi ile faktor yapisinin dogrulanmasi icin analiz
gerceklestirilmistir. Bu asamada DFA’nin birinci ve ikinci diizey olma durumu ayr1 ayri
degerlendirilmistir. Sonugta ikinci diizey DFA sonucunda elde edilen uyum indeksi
degerlerinin uygunlugu goriilmiis ve boylece dlcekten toplam puan hesaplanabilecegi
sonucuna ulasilmistir. Dogrulayici faktor analizine ait diyagram Sekil 2’de, bu yapiya ait
uyum indeksi degerleri ise Tablo 4’de goriilmektedir.
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Tablo 4

Dogrulayici Faktér Analizi Sonucunda Elde Edilen Uyum Indeksi Degerleri
Uyum indeksi Deger
Cmin/Df 1.732
GFI 0.921
AGFI 0.905
IF] 0.941
CFI 0.935
RMSEA 0.066
TLI 0.908
PNFI 0.903
PCFI 0.917

DFA sonucunda 6l¢egin Cmin/Df degeri 1.732 olarak bulunmustur. Bu degerin 5’in hatta
3’lin altinda olmas1 gerektigi literatiirde ifade edilmektedir (Hair vd., 2006). Ayni
zamanda GFI, AGF], IF], CFI, TLI, PNFI ve PCFI indeksleri i¢in 0.90’1n iistii iyi uyum, 0.95’in
tistli miikemmel uyum seklinde degerlendirilmektedir. RMSEA degeri icin ise 0.080’den
daha kii¢iik olmasi beklenmektedir (Hair vd., 2006). Analiz sonucunda elde edilen uyum
indeksi degerleri incelendiginde 6lgegin uyum indekslerinin iyi/miilkemmel uyumu
gosterdigi ifade edilebilir.

Olgegin Giivenirligine Yonelik Bulgular

Elde edilen 6lgegin giivenirligi icin hem her faktoér icin hem de 6lcegin toplami igin
McDonald Omega katsayisi degerleri hesaplanmis ve Tablo 5’te verilmistir.

Tablo 5

Olgegin Giivenirlik Analizi Sonuclar

McDonald Omega degeri
Faktor 1 0.803
Faktor 2 0.760
Olgegin biitiinii 0.833

Buna gore o6lcegin giivenirlik katsayisi ilk faktor icin 0.803, ikinci faktoér icin 0.760 ve
tamamu igin ise 0.833’tlir. Giivenirlik katsayisinin degerinin 0.7’den biiyiik olmas1 “iyi”,
0.8’den biiyiik olmasi ise “cok iyi” olarak degerlendirilmektedir (George ve Mallery, 2003).
Olgegin giivenirligine yénelik olarak ayrica esdeger yarilar giivenirlik katsayisi da
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hesaplanmis ve 0.643 olarak bulunmustur. Boylece dl¢egin iyi/cok iyi giivenirlige sahip
oldugu soylenebilir.

Olgekten Elde Edilecek Puanin Degerlendirilmesi

Calisma sonucunda gelistirilen Siirdiiriilebilir Kalkinma Baglaminda Cevresel Farkindalik
Olgegi 4’1 Likert tipinde 9 olumlu ve 7 olumsuz olmak iizere toplam 16 maddeden
olusmaktadir. Olgekten elde edilecek puan degerlendirilirken cevresel farkindaligin
yuksek olusunun strdiiriilebilir kalkinmaya katkisinin fazla oldugu g6z Oniinde
bulundurulmahdir. Olgekten elde edilebilecek en az puan 16 ve en ¢ok puan 64’diir.

4, SONUC, TARTISMA VE ONERILER

Cevresel farkindalig: stirdiiriilebilir kalkinma baglaminda degerlendirmeye yonelik bir
6lgme aracinin gelistirilmesinin amaclandigi bu ¢alismanin sonucunda olumlu cevresel
farkindalik ve olumsuz cevresel farkindalik olmak iizere iki faktér ve 16 maddeden
olusan, yiiksek giivenirlige sahip (McDonald Omega=0.833) bir 6lcek elde edilmistir.

Calismada elde edilen o6lcegin yapisinin dogrulanmasi amaciyla gergeklestirilen
dogrulayici faktor analiz hem birinci hem de ikinci dlizey olarak gerceklestirilmis ve ikinci
diizey faktor analizi sonucunda elde edilen uyum indeksi degerlerinin uygun oldugu
goriilmiistir. Dolayisiyla bu durumda 6lcekten toplam puan hesaplanabilir. Ancak ikinci
faktor altinda yer alan maddelerin ters kodlanmasi gerektigi hesaba katilmalidir. Ornegin,
“elektrigin hangi, kaynaktan elde edildigi bence o6nemli degil” maddesi icin “hi¢
katilmiyorum” segenegini isaretleyen birinin 4 puan almasi gereklidir. Boylece 6lgcekten
alinacak yiiksek puanlarin siirdiriilebilir kalkinma baglaminda ¢evresel farkindaliginin
yliksek oldugu sonucuna ulasilabilir. Literatiirde strdiiriilebilir kalkinmay1 ekonomik,
sosyal ve cevresel boyutlariyla birlikte ele alan diger 61¢eklerden (Biasutti ve Frate, 2017;
Demirbas, 2015; Kaya, 2013) farkl olarak bu ¢alismada gelistirilen 6lcek ile cevresel
farkindaligin siirdiirtlebilir kalkinma tizerindeki etkisinin degerlendirilebilmesi mimkiin
olabilir. Olgekten alinabilecek puan degerlendirilirken alinabilecek en az puanin 16 ve en
fazla puanin 64 oldugu goz 6niinde bulundurulmalidir.

Literatiir incelendiginde c¢evresel farkindaligin gelistirilebilmesi ile ilgili olarak
disiplinlerarasi yaklasim kullanarak verilen 6gretimin (Aytar ve Ozsevgec, 2019; Scarff
Seatter ve Ceulamans, 2017) ve dogada gerceklestirilen etkinlik ve projelerin (Balkan-
Kiyici vd., 2014) gerceklestirildigi ve olumlu sonuglarin elde edildigi calismalarin varligi
goriilebilir. O halde bu gibi c¢alismalarin siirdiirtilebilir kalkinmaya etkisini
degerlendirebilmek amaciyla bu calismada gelistirilen 6lcek literatiire katki sunabilir.
Ayni zamanda ¢alisma neticesinde elde edilen 6lgek 6grencilerin siirdiirtilebilir kalkinma
baglaminda ¢evresel farkindaliklarini gesitli demografik degiskenler iizerinden incelemek
ve buna goére planlamalar gerceklestirmek icin de kullamlabilir. Ote taraftan bu
arastirmanin verilerinin arastirmaya katilan 492 ortaokul 6grencisi ile sinirh oldugu goz
oniinde bulundurulmahdir. Olcegin farkll érneklem gruplarina uygulanmasi ve elde
edilen verilerin degerlendirilmesinin katki saglayici olacagi sdylenebilir.
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Ogrencilerin siirdiiriilebilir kalkinma ve amaglarina yonelik farkindaliklarini tespit eden
calismalar yiriitiillerek, elde edilen veriler ile stirdiiriilebilir kalkinmanin ¢evresel boyutu
arasindaki iliskiyi ortaya koyabilecek calismalar da literatiire katki saglayacagindan
dolay1 onerilmektedir.
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