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ABSTRACT

Trends in International Mathematics and Science Study (TIMSS) provides unique and

detailed information to explore the competencies and attitudes of fourth and eighth-grade Article Type
students worldwide. The "Environmental Awareness Scale” was developed for the first Research
time in the TIMSS 2019 cycle to measure students' environmental awareness. This cognitive
scale gives essential information on students' scientific understanding of some Ajticle Background
environmental problems at the national and international levels. Using this scale to assess  Raceived:
students’ environmental awareness will improve education for sustainable development 54 ¢ 5053
(ESD) in this setting since the obtained data provide reliable information that education Accepted:
policymakers use to integrate the most important environmental education topics and 31.08.2023
concepts into their curricula and identify the factors that should be considered to raise
students' environmental awareness. This study aims to investigate to what extent the

. . . Keywords
science self-concept variable from science-related factors, as well as the gender and .
socioeconomic status (SES) variables from demographic characteristics, predict the Environmental
environmental awareness of eighth-grade students in Tiirkiye participating in the TIMSS Awareness,
2019. For this purpose, a theoretical model was developed and analyzed with Structural Sustainability,

Equation Modeling (SEM) to investigate the association between students' environmental

Education for

awareness and science self-concept, gender, and SES. The analysis revealed that science Sustainable
self-concept, SES, and gender variables together explained 36% of students' environmental Development,
awareness. Furthermore, while science self-concept appears to be the strongest predictor of ~Science Self-
students' environmental awareness, SES level was also a significant variable explaining Concept,
students' environmental awareness. On the other hand, there was no significant difference ~Socioeconomic
in environmental awareness between male and female students. The study's findings are  Status

discussed based on the United Nations Educational, Scientific and Cultural Organization
(UNESCO)'s emphasis on the periodic monitoring and evaluation of progress in
implementing ESD based on data.
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Introduction

Scientists state that the average global temperature of our world has risen by about 1°C since the
end of the nineteenth century, most of which has occurred in the last thirty-five years (UNESCO,
2020). As a result of this increasing tendency, 2020 was recorded as the warmest year (UNESCO,
2022). There is a scientific consensus that the majority of the current global warming results from
human activity. Climate change and global warming have many effects on ecosystems and humans
(Leicht et al., 2018). Besides, it is clear that this is a global problem, as climate change affects every
country on each continent and every living thing in every country. Biodiversity loss is another global
issue caused by human intervention in ecosystems. More than 86,000 species are known to be
endangered worldwide, of which about 5,200 are critical (Leicht et al.,, 2018). Moreover, the
ecological footprint calculations show that human consumption of natural resources is far greater
than what nature can reproduce. However, the world population of 7.7 billion is expected to reach
9.7 billion by 2050. Increasing world population and human activities will cause our natural
resources to be more threatened (UNESCO, 2020). Indeed, if we continue to live in the same way,
we will need natural resources equivalent to three planets by 2050 (Leicht et al., 2018).

Sustainability and Education for Sustainable Development

It is evident that human activities significantly impact the emergence of environmental problems
such as climate change, the destruction of ecosystems, and the depletion of resources (Schleicher,
2021). For this reason, it is clearly stated that our planet is facing many interconnected global crises
caused by human activities (UNESCO, 2022). In recent years, due to our environmental impact, it
has become clear that we need to adopt a more sustainable approach to our habits and lifestyles
(UNESCO, 2020). In line with this need, "The 2030 Agenda for Sustainable Development" is a
collective and universal commitment and was officially accepted at the United Nations Sustainable
Development Summit held in New York in 2015 (Sandoval-Herndndez & Carrasco, 2020). This
agenda consists of 17 goals (Sustainable Development Goals-SDG), which emphasize that all
countries should take economic, social, and environmental actions to cope with global issues for
humanity to survive (Leicht et al., 2018; UNESCO, 2016b).

The fourth of these goals, SDG-4, is related to education (UNESCO, 2020). SDG-4 intends to “provide
high-quality education that is equitable and inclusive and promote lifelong learning opportunities
for all” by 2030, consisting of 10 goals (UNESCO, 2016b). One of the most ambitious and challenging
targets within the scope of SDG-4 is “to equip all students with the necessary knowledge and skills
to support sustainable development through education by 2030,” given under the title of Goal 4.7
(Leicht et al., 2018; UNESCO, 2016b). At this point, the concept of "Education for Sustainable
Development (ESD)" comes to the fore (Leicht et al., 2018). ESD is also essential in achieving all SDGs
(UNESCO, 2016a). To support this idea, the UN clearly states the role of ESD as "an integral part of
the SDG on quality education and a key element of all other sustainable development goals" (Leicht
et al., 2018).

UNESCO designated the ten years between 2005 and 2014 as the UN Decade of Education for
Sustainable Development. During this period, the United Nations saw ESD as a means to promote
sustainability principles and practices and integrate them with education and training. Today, ESD
is unquestionably at the heart of the 2030 Sustainable Development Agenda and its 17 SDGs
(UNESCO, 2020). In 2019, the importance given to ESD increased even more, and UNESCO's new
global framework, “ESD for 2030’, was approved by the United Nations. ‘ESD for 2030" aims to
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reorient all levels of education and training to accelerate SDG attainment by 2020-2030 and
strengthen education and training in all activities that promote sustainable development.

It is stated that the concept of ESD emerged from the necessity for education to address the growing
environmental concerns confronting our planet (Didham & Ofei-Manu, 2015) since the concept of
sustainable development is defined as a journey of continual learning rather than an end state or
final goal to be accomplished (Leicht et al., 2018). Preparing students for this journey is seen as the
role of education. In this context, ESD equips and empowers students with the knowledge, skills,
values, and attitudes to act sustainably for our planet and overcome the global challenges they face
(UNESCO, 2020). ESD highlights action-oriented and innovative pedagogical approaches that will
help students gain awareness and scientific understanding of environmental challenges while also
taking action to make our world more sustainable (UNESCO, 2016a). Through these approaches,
ESD aspires to meet present and future generations' needs through a holistic and balanced approach
to sustainable development's social, environmental, and economic dimensions (Leicht et al., 2018).

Along with innovative approaches, ESD emphasizes abilities such as critical and systematic
thinking, collaborative decision-making, and taking responsibility, and paves the way for students
to grow up as fully equipped persons in life skills (Leicht et al., 2018). Choosing the preferred subject
and content in the context of ESD is critical for students to develop these competencies for
sustainable development processes at local and global levels. Thus, climate change, biodiversity,
sustainable production and consumption, and poverty reduction, all critical global issues for
sustainable development, have been chosen as the primary themes in ESD (UNESCO, 2020). The
SDGs declare unequivocally that these topics are interconnected. For example, ongoing and
escalating climate change will result in further biodiversity loss and increased poverty. On the
contrary, more sustainable production and consumption lifestyles will contribute to less climate
change and reduced biodiversity loss and poverty (Leicht et al., 2018). Therefore, ESD promotes the
integration of these critical sustainability issues in local and global contexts into the curriculum to
prepare students to comprehend and adapt to a changing world (UNESCO, 2020).

Monitoring and evaluating the impact of ESDs is also critical to guide future educational policies
and practices. However, establishing adequate monitoring and evaluation frameworks, measuring
ESD development and progress, and finding efficient methods and indicators for getting involved
in ESD evaluation are all challenging tasks (Leicht et al., 2018). As a result, monitoring the progress
of SDG-4 and other education-related SDGs is difficult (IEA, 2020). Because the SDGs consist of a
broad range of issues, measuring the outcomes is demanding. UNESCQO's Global Action Plan (GAP)
has developed a process-oriented approach to ESD monitoring and evaluation (UNESCO, 2018).
GAP suggests that learning to live sustainably is a long-term journey in which all individuals will
participate, that this journey should be accelerated through a global effort, and that the studies to be
conducted in this process should be considered holistically and shed light on the subsequent studies
(Leicht et al., 2018). However, the ‘ESD for 2030" agenda clearly states that efficient and accurate
evaluations are required to measure the progress of countries' education systems toward SDG-4
goals (UNESCO, 2016b). Hence, it has been stressed in recent years that international assessments
can contribute to the process of establishing a common language to describe and discuss students'
proficiency levels by gathering data from countries participating in these tests (IEA, 2020).

Trends in International Mathematics and Science Study (TIMSS)

TIMSS, one of the international assessments, is a large-scale survey conducted by the International
Association for the Evaluation of Educational Achievement (IEA) every four years since 1995,
providing data to monitor international trends in mathematics and science achievement in fourth
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and eighth grades (Martin et al., 2020). TIMSS is an assessment that enables international comparison
of student achievement in mathematics and science (Centurino & Jones, 2017). In this sense, TIMSS
is an essential instrument for measuring and monitoring educational goals. Although TIMSS was
not intended to measure the SDGs directly, it is apparent that what TIMSS measures and the SDGs
overlap considerably (IEA, 2020). For example, TIMSS data can shed light on countries' progress
toward some SDG targets related to student achievement, reducing inequalities, acquiring the
knowledge and skills required for sustainable development, and creating better learning and
teaching environments, as well as enabling cross-country comparison (IEA, 2020).

TIMSS “Environmental Awareness Scale”

TIMSS 2019 is the seventh cycle of TIMSS and data was collected from roughly 600,000 fourth and
eighth-grade students in 64 countries worldwide (Mullis et al., 2020). The TIMSS 2019 eighth-grade
science assessment questions are designed to evaluate students' knowledge in biology, chemistry,
physics, and earth sciences (Centurino & Jones, 2017). While evaluating students' general proficiency
in science is relatively standard, few studies provide detailed information about their environmental
knowledge and scientific understanding of environmental problems (IEA, 2020). Students'
environmental knowledge can be assessed using the "Environmental Awareness Scale" (Yin &
Fishbein, 2020), which was developed for the first time in TIMSS 2019. In other words, using this
scale, TIMSS provides to assess students' scientific comprehension of environmental issues and their
environmental awareness (Reynolds & Komakhidze, 2022).

Questions related to the themes of climate change, biodiversity, use of natural resources, sustainable
production, and consumption in the "Environmental Awareness Scale" belong to the "Biology" and
"Earth Sciences" content domains (IEA, 2019). In the biology content domain, students are evaluated
on their comprehension of ecosystem processes and interactions, which is required to propose
solutions to many environmental concerns. Furthermore, in this domain, students are evaluated
depending on whether they have the "science-based" comprehension of human health required to
enhance their own and others' living conditions (Centurino & Jones, 2017; IEA, 2019). Earth Sciences
content domain items are related to the Earth's resources, their use, and protection (IEA, 2019).
Students are assessed on their comprehension of the Earth's resources, their sustainable use and
conservation, and how they apply this understanding to practical solutions to resource management
concerns (Centurino & Jones, 2017; IEA, 2019).

As there is no other international indicator in the context of environmental science and
environmental education, TIMSS is the only international study that assesses students' knowledge
about environmental problems and their scientific understanding of the solution to these problems
with this newly developed scale (Hastedt, 2022). In this regard, TIMSS differs in that it provides
detailed information about students' understanding of numerous global issues, such as climate
change. Besides, scientific understanding and methodologies are required to implement reasonable
environmental interventions. In this respect, TIMSS data provides reliable evidence about the areas
in which countries' students perform well in environmental awareness and those they need to
improve (Hastedt, 2022). Environmental awareness refers to knowledge and scientific
understanding of today's environmental issues like climate change (Bamberg & Moser, 2007).
Further, environmental awareness is considered an essential predictor of pro-environmental
behaviors (Bamberg & Maoser, 2007).

Theoretical Framework

Addressing the factors that predict students' environmental awareness will assist educators and

88



Investigating Variables Predicting Environmental Awareness in the Context of Education for Sustainable
Development: An Analysis Based on TIMSS 2019 Data

program developers in redesigning learning and teaching settings. To this end, this study aims to

explore the variables that predict students' environmental awareness. For this purpose, the literature
on the variables influencing environmental awareness was examined.

Creating a Theoretical Model for Examining Variables Predicting Environmental Awareness

Education is widely acknowledged as the heart of sustainable development (UNESCO, 2016a). SDG-
4 aspires to broaden and enhance this education to encompass individuals of all ages and last a
lifetime (Leicht et al., 2018). Education is vital in developing knowledge and competencies that
encourage people to engage in pro-environmental behavior for sustainable development.
Individuals need fundamental information about sustainability and today's global issues to achieve
this. In this context, ESD is more concerned with individuals' competencies to develop information
and skills related to sustainability and the environment (Leicht et al., 2018). In a nutshell, ESD is an
approach that aims to advance students' environmental knowledge, that is, environmental
awareness. ESD achieves this by focusing on cognitive and non-cognitive (socio-emotional and
behavioral) dimensions of learning (UNESCO, 2020). These dimensions can be seen in the
measurement of the indicator, "Percentage of students in the first level of secondary education who
demonstrate proficiency in environmental science and Earth science knowledge," which is one of
UNESCO's Target 4.7 indicators (Sandoval-Hernandez et al., 2019). These dimensions are regarded
to be interrelated (Sandoval-Hernandez & Carrasco, 2020). Table 1 summarizes the fundamental
conceptual dimensions of environmental education.

Table 1

Environmental Education’s Fundamental Conceptual Dimensions

Environmental Education's Fundamental Conceptual Dimensions

Cognitive Acquiring the knowledge, understanding, and critical thinking skills required to
learn environmental concepts and comprehend the cognitive processes used for
applying and reasoning these concepts.

Non-cognitive Socio-emotional
Having intrinsic motivation toward science (Students indicate whether they agree
or disagree with Likert-type statements such as "I like doing science
experiments," "I learn many interesting things in science,” "I like science," "Science
is boring," "I wish I did not have to study science" which is an indicator of their
intrinsic motivation towards science.)
Behavioral

Having science self-concept (Students indicate whether they agree or disagree
with Likert-type statements such as "Science confuses me," "I learn things quickly
in science,”" "l usually do well in science", or "I am good at solving difficult science
problems" that measure how confident they feel about their abilities in science.)

Science Self-Concept

In determining the variables that predict students' understanding and knowledge of sustainability
and environmental concerns, i.e., their environmental awareness, one of the non-cognitive variables
related to science, self-concept, was included in the model based on the framework in Table 1.

Self-concept is a different and broader concept than self-efficacy. However, because it is similar to
the concept of self-efficacy, it can be challenging to distinguish them (Michaelides et al., 2019). Self-
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concept is an individual's "self-perceptions formed through experiences and interpretations of the
environment" (Marsh & Shavelson, 1985; Wigfield & Eccles, 2002). Consequently, self-concept may
differ across academic disciplines because it pertains to how individuals perceive themselves
(Marsh, 1987). Self-efficacy, closely related to the self-concept, is the person's perception of his or her
ability to correctly complete a specific academic task or achieve an academic goal (Bong & Skaalvik,
2003; Pajares, 1996). Academic self-concept is widely used in research using the TIMSS dataset. The
items in the TIMSS student survey, such as "I generally do well in science," "Science is more difficult
for me than for most of my classmates," and "Science is not one of my strengths," are relevant to
students' science self-concept, as they relate to academic abilities in the broader field of science in
general rather than to specific tasks (Zhang & Bae, 2020).

Gender

Environmental issues are relatively complicated. Understanding these issues and developing
solutions and behaviors to reduce a specific environmental issue requires environmental knowledge
and awareness. Ensuring gender equality in the knowledge and awareness required to cope with
environmental concerns is crucial to achieving global goals (OECD, 2021). For a sustainable future,
UNESCO stressed the importance of ensuring gender equality in education and incorporated it into
the SDGs (UNESCO, 2016b). At this point, assessing the relationship between gender and
environmental awareness and taking the necessary precautions is vital for sustainability (UNEP,
2015). Therefore, the gender variable, one of the demographic variables, was included in the model
to investigate the effect of gender on environmental awareness.

Socioeconomic Status

Cowan et al. (2012) defines socioeconomic status (SES) as a person's access to financial, social,
cultural, and human resources. Accordingly, it is a comprehensive concept that shows different
aspects of individuals. Hence, SES is a widely used variable in social science research (Sirin, 2005).
However, measuring SES and determining its impact are complex tasks (Broer et al., 2019). SES is
measured using indicators such as parental education level, occupation, income, and household
resources (Cowan et al., 2012). There is extensive research on the relationship between students'
educational performance and their families' SES (Sirin, 2005). The literature demonstrates a positive
relationship between SES and educational outcomes (Broer et al., 2019). Besides, the magnitude of
the effect varies depending on the context of the research topic and the countries' education system
(Broer et al., 2019). For this reason, it was included in the model in this study as a demographic
variable to examine the effect of SES in the context of environmental awareness.

In light of the above literature, it is clear that SES and gender, which are demographic variables, and
scientific self-concept, one of the science-related variables, might predict students' environmental
awareness. Accordingly, the research question in this study is as follows: How well do gender, SES,
and science self-concept of 8th-grade students in Tiirkiye predict their environmental awareness? A
theoretical model was first created to answer this research question. Then, SEM analysis was applied
to test this model.

Method

Research Model

This study was conducted based on the relational research design. Creswell (2012) defines a
relational research design as a method used to define the relationship between two or more variables
and the degree of the relationship. The degree of association indicates whether two variables are
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related or to what extent one predicts the other (Creswell, 2012). Using the TIMSS 2019 Tiirkiye data
set, this study aims to test a model that includes variables that predict students' environmental
awareness and examine the associations between these variables. CFA was used to test the
measurement model created in the first step of the research for this purpose. The second step
involved building a structural model and using the Structural Equation Modeling (SEM) method to
analyze that model to determine the variables that predict students' environmental awareness. The
ethical approval for the research was obtained from the Trabzon University Social and Human
Sciences Scientific Research and Publication Ethics Committee on March 10, 2023, with decision
number 2023-3/1.17.

Population and Sample of the Research

TIMSS is a survey that monitors fourth and eighth-grade students' achievements and international
trends in mathematics and science. TIMSS uses a two-stage stratified random sampling design. The
first stage involves determining random schools, and the second stage involves randomly selecting
at least one class from these schools (Martin et al., 2020). In this study, data obtained from 4077
eighth-grade students studying in 181 schools in Tiirkiye participating in the TIMSS 2019 cycle were
used. The total number of eighth-grade students enrolled in Tiirkiye's 16179 schools is 1204063
(Martin et al., 2020).

Data Collection Tools

In this study, the "Environmental Awareness Scale" was used to collect data on the environmental
awareness of eighth-grade students participating in the TIMSS 2019 application, and student
questionnaires were used to obtain data on the variables that predict environmental awareness.
Tiirkiye data set was obtained from the TIMSS 2019 International Database found at
https://timssandpirls.bc.edu/timss2019/international-database/.

Every student taking part in the TIMSS 2019 cycle completes a student questionnaire. The survey
includes questions about students' home and school life, such as their essential demographic
characteristics, home environments, school climate for learning, and attitudes toward learning
science and mathematics (Hooper et al., 2017). In addition, students from countries participating in
eTIMSS 2019, which is the computer-based version of the TIMSS 2019, also answer additional
questions such as their experiences of joining the eTIMSS and their digital device familiarity and
habits (Hooper et al., 2017).

Variables Included in the Study
The variables used in this study and included in the analysis are as follows:
Environmental Awareness

TIMSS has measured the environmental knowledge of fourth and eighth-grade students on issues
related to human impact on the environment and natural resources as part of science assessment
across many cycles since it started (Reynolds & Komakhidze, 2022). The TIMSS 2019 science
assessment includes many items that address diverse environmental concerns at the fourth and
eighth-grade levels, ranging from local problems such as water pollution to global problems such as
climate change and its effects (Yin & Foy, 2020). However, environmentally related items in the
TIMSS 2019 science assessment were used for the first time to create the "Environmental Awareness
Scale" to measure environmental awareness (Reynolds & Komakhidze, 2022). This cognitive scale is
related to environmental awareness and measures fourth and eighth-grade students' knowledge
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about the environment and environmental issues. At the eighth-grade level, the TIMSS 2019 includes
211 science items in the content domains of biology, chemistry, physics, and earth sciences
(Centurino & Jones, 2017). The Environmental Awareness Scale for the eighth-grade level includes
41 of 211 science items. These 41 environmental awareness-related items are from the biology and
earth sciences content domains (Yin & Foy, 2020). Considering that the environmental awareness
scale is a new attempt for the TIMSS 2019 cycle, the psychometric methods employed and described
in its creation highly rely on the scaling experience of the TIMSS 2019 science assessment (Yin & Foy,
2020). The data for developing the eighth-grade Environmental Awareness Scale originated from 37
countries participating in the TIMSS 2019. The TIMSS data set includes five plausible values (PVs)
generated regarding students' environmental awareness (Yin & Foy, 2020). These plausible values
are used as an indicator of the student's environmental awareness. Consequently, these plausible
values were used in this study to determine the variables that influence eighth-grade students'
environmental awareness.

Appendix A lists some items in the eighth-grade TIMSS Environmental Awareness Scale
and cognitive levels and learning domains regarding these items.

Socioeconomic Status (SES)

The data for this variable came from the TIMSS 2019 database's "Home Educational Resources (HER)
scale." TIMSS developed the "Home Education Resources" scale to measure the eighth-grade
students' SES level. This scale goes beyond the traditional concept of SES and was designed to
consider resources for home education, like having a room of one's own and an internet connection,
which could facilitate students' learning (Hooper et al., 2017). The data gathered from the student
questionnaire serves as the foundation for the Home Educational Resources scale, which includes
sub-indicators "number of books at home," "educational resources at home (having its room and
internet connection),” and "parents' highest level of education" (Hooper et al., 2017).

Science Self-Concept

The data for this variable came from the "Students Confident in Science" scale in the TIMSS 2019
data set. This scale was created based on students' answers to the eight items under the "How much
do you agree with the statements about science?" question from the TIMSS 2019 cycle student
questionnaire (Martin et al., 2020). These items relate to "academic self-concept,” which measures
how confident students feel about their abilities in science (Hooper et al., 2017). The items were
designed on a four-point Likert-type scale and scored between 1 and 4 (1= Agree a lot, 2= Agree a
little, 3= Disagree a little, and 4= Disagree a lot). When creating this variable, a higher score indicated
a higher science self-concept. The eight items used to measure this variable are as follows:

e Tusually do well in science.

e Science is more difficult for me than for many of my classmates.
e Science is not one of my strengths.

e Ilearn things quickly in science.

e Tam good at working out difficult science problems

e My teacher tells me I am good at science.

e Science is harder for me than any other subject.

e Science makes me confused.
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Gender

Information about this variable in the study (BSBG01) was obtained from TIMSS 2019 student
questionnaire data (Fishbein et al., 2021b).

Data Analysis

Structural Equation Modeling (SEM) was employed in this research to investigate the associations
between dependent and independent variables. SEM, which has confirmatory features and allows
the theoretical structure to be tested with data (Hair et al., 2010; Schumacker & Lomax, 2010), is a
method consisting of a combination of factor analysis and regression analysis (Hox & Bechger, 2015;
Schreiber et al., 2006). In the current study, a theoretical model was first developed to determine to
what extent environmental awareness and gender, SES, and science self-concept variables predict
students' environmental awareness. Then, using SEM analysis, this model was tested. Figure 1
represents the path diagram of the developed theoretical model.

Figure 1
Theoretical Model
Gender
SES Environmental Awareness

Science Self-Concept

Following the development of the theoretical model, by describing the relationships between the
variables in the study and the relevant error variances with the AMOS V.24 program, the
measurement model was originated. After defining the measurement model, the assumptions of
SEM were examined respectively. Missing data is a common problem faced by social science
researchers (Kline, 2011). Researchers must deal with missing data because it will affect the study's
outcome (Graham, 2009). Deleting individuals or variables with missing data or imputing methods
are used in dealing with missing data. However, different statistical packages offer different
methods to cope with this issue. In the present study, the regression imputation method, one of the
approximate value imputation methods offered by AMOS, was used to deal with missing data.

Since SEM is a multivariate analysis, it is necessary to reveal multiple outliers when analyzing with
the SEM method. Byrne (2013) recommends calculating the squared Mahalanobis distance (D?) for
revealing multiple outliers. The Mahalanobis distance (D?) square was calculated with the AMOS
program in the current study to reveal multiple outliers. Multivariate statistical analyses such as
SEM require testing the assumption of multivariate normal distributions (Hair et al., 2010). In
addition, the ML (Maximum Likelihood) estimation method employed for parameter estimation in
SEM also requires meeting the assumption of multivariate normal distribution (Wang et al., 2017).
Thus, univariate normality was first tested for each variable. Kline (2011) recommends using
skewness and kurtosis indices for revealing non-normal distributions. Byrne (2013) states that
distributions with skewness coefficient |SI1<3 and kurtosis coefficient |KII<7 indicate a univariate
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normal distribution. In addition, the multivariate kurtosis value calculated with AMOS for
multivariate normal distributions was also examined. Finally, the multicollinearity assumption was
tested. If two or more variables are highly correlated (r = 0.90 and above), a multiple collinearity
problem is mentioned (Pallant, 2011). According to Kline (2011), "tolerance" and "VIF" values are
checked to detect the multicollinearity problem. To achieve this, it is first necessary to calculate the
square of the multiple correlation value (R?) between the variables. The tolerance value is equal to
1-R?; if this value is less than 0.10, it indicates a high relationship between the variables, and therefore
there is a multicollinearity problem. The VIF (Variance Inflation Factor) value corresponds to the
inverse of the tolerance value, and above 10 indicates multiple collinearity (Pallant, 2011).

After examining the assumptions, the variables' mean and standard deviation values were
calculated with IDB Analyzer. The model testing phase began after calculating the correlation values
between the variables. Before testing the structural model, as Anderson and Gerbing suggested, the
measurement model was first tested (1988). The fit statistics values obtained at the end of the analysis
were examined with CFA to evaluate the measurement model. The assessment of the measurement
model's validity and reliability levels followed. Since one of the purposes of CFA is to test the
measurement model validity, the fact that the fit index values of the measurement model obtained
with CFA are within the desired range is considered evidence of validity (Hair et al., 2010).
Cronbach's alpha coefficient, an internal consistency indicator, was examined for reliability
estimation. A structural model was established and analyzed with the SEM method to determine
the factors that predict environmental awareness. As a result of the analysis, first, the model fit
indices and then the statistical significance of the parameters were assessed. Finally, the multiple
determination coefficient in the structural model was analyzed to examine how the predictive
variables in the model together predicted environmental awareness.

Results
Preliminary Data Analysis

Prior to the SEM analysis, it was verified whether the assumptions were met. First, missing data
analysis was performed. The regression imputation method was employed using the AMOS
program for missing data. The Mahalanobis distance (D?) square was calculated for each observation
using the AMOS program to reveal multiple outliers. This value should be significantly greater for
participants with outliers than other D? values (Byrne, 2013; Tabachnick & Fidell, 2013). Since there
was no participant whose D? value was significantly differed from the others, it was decided that
there was no outlier in this study. Therefore, the analysis included all participants. Univariate
normality assessment was conducted for each variable to test normality in multivariate analysis. The
skewness index (SI) and kurtosis index (KI) were employed for this purpose. As can be seen, the
skewness and kurtosis indexes for the variables listed in Table 2 are substantially smaller than the
threshold values 1SI1<3.00 and |KII<7.00 (Byrne, 2013). The fact that the skewness and kurtosis
indexes of each variable are very small constitutes vital evidence for the assumption of normality of
the data. In addition to the skewness and kurtosis values, the multivariate kurtosis value was also
examined. Table 2 shows the multivariate kurtosis value. The fact that this value is relatively small
indicates that multivariate normality is achieved.

94



Investigating Variables Predicting Environmental Awareness in the Context of Education for Sustainable
Development: An Analysis Based on TIMSS 2019 Data

Table 2

Multivariate Normality Assessment
Variables skewness C.I. kurtosis C.I.
BSBGSCS 0.317 8.266 0.046 0.593
BSBGHER -0.147 -3.837 0.253 3.295
BSBGO1 -0.015 -0.386 -1.993 -25.971
BSSENV05 -0.257 -6.701 0.091 1.182
BSSENV04 -0.274 -7.150 0.028 0.363
BSSENV03 -0.324 -8.450 0.062 0.812
BSSENV02 -0.288 -7.513 0.005 0.060
BSSENVO01 -0.311 -8.111 0.128 1.667
Multivariate kurtosis 2.256 5.695

Note. BSBGSCS: Science Self-Concept, BSBGHER: Socioeconomic Status, BSBG01: Gender, BSSENV05:
Plausible Value-5, BSSENV04: Plausible Value-4, BSSENV03: Plausible Value-3, BSSENV02: Plausible Value-
2, BSSENVO01: Plausible Value-1

First, the correlation values between the variables were examined for the assumption of
multicollinearity. It is apparent that the correlation values between the variables in this study range
from 0.01 to 0.47, and they are all less than the threshold value of 0.90 (Pallant, 2011). Additionally,
using the SPSS program, tolerance and VIF values were calculated. Table 3 shows that the tolerance
values calculated with 1-R? are more than the 0.10 threshold value and that the VIF values are
substantially smaller than 10 (Pallant, 2011). Therefore, there is no multiple collinearity problem in
this study.

Table 3

Tolerance and VIF Values
Variables Tolerance VIF
Gender 0.956 1.046
SES 0.954 1.048
Science Self-Concept 0.996 1.004

Note. SES: Socioeconomic status
Descriptive Analysis

After investigating the hypotheses, this study employed the IDB Analyzer program to obtain
descriptive results regarding the study's variables. Table 4 summarizes the descriptive data

obtained.
Table 4
Descriptive Results of the Variables Used in the Study
Variables Mean Value SD
SES 9.47 1.82
Science Self-Concept 10.85 2.14
Environmental Awareness 515.20 95.46
Girls’ Percentage Boys’ Percentage
Gender %50.21 %49.79

Note. SES: Socioeconomic status, SD: Standard deviation
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Tiirkiye outperforms the TIMSS average with an average environmental awareness score of 515.20
and is ranked 14 out of 37 nations with this score. Table 5 displays the calculated correlation values
between the variables used in this research. As seen in the table, the correlation coefficient between
gender and other variables is very close to zero, that is, negligible.

Table 5
Correlation Values Between Variables
Variables 1 2 3 4
1. Gender 1
2. SES -0.06 1
3. Science Self-Concept -0.04 0.21 1
4. Environmental Awareness -0.01 0.46 0.47 1

Note. SES: Socioeconomic status
Testing the Measurement Model

After preliminary data analysis and descriptive analysis, the model testing phase began. First, CFA
was used to test the measurement model. Table 6 displays the fit index values obtained from the

analysis.

Table 6

Measurement Model Fit Indices
% df x2/df CFI GFI RMSEA SRMR
69.9 17 4.110 0.998 0.996 0.028 0.007

X% x*df, GFI, CFI, RMSEA, and SRMR indices used in testing and reporting the model fit of this
study were evaluated considering the threshold values in Table 7. The x? value, one of the fit indices,
was to be statistically significant (p<0.05). However, since the x? value is sensitive to sample size, it
tends to be statistically significant in large samples (Hair et al., 2010). Therefore, considering the
sample size of the study, the x?/df value, which is the ratio of x2 to the degrees of freedom, which is
less affected by the sample size, was examined (Hooper et al., 2008).

Table 7
Threshold Values of Model Fit Indices
Model Fit Indices Cut-off for Acceptable Fit Cut-off for Good Fit
x> p>0.05
x/df 3<x?/df<5t x2/df<32
GFI GFI>0.903 GFI1>0.953
RMSEA RMSEA<0.06* RMSEA<0.05°
SRMR SRMR<0.08* SRMR<0.05°
CFI CFI>0.954 CFI>0.974

Note. (Wheaton et al., 1977), 2(Carmines & Mclver, 1983), 3(Schumacker & Lomax, 2010), {Hu & Bentler,
1999), 5(Khine, 2013)

Consequently, a thorough examination of all fit indices reveals that, the model fit is generally at a
good fit level according to the threshold values specified in the literature. Figure 2 shows the
measurement model's standardized path diagram to examine the correlation values between
variables. Correlation values provide information about the direction and strength of the
relationship between the variables in the model. In this context, it is apparent that the variables with
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the highest correlation with environmental awareness are between science self-concept and SES, and

the weakest relationship with environmental awareness is between gender.

Figure 2
Measurement Model Standardized Path Diagram
Gender
-.04
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Science Self-Concept

-.01
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Environmental Awareness Plausible Value-3
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60000

Note. SES: Socioeconomic status

The measurement model's reliability and validity levels were checked prior to testing the structural
model. Cronbach Alpha coefficients were checked for reliability. When examining the Cronbach
Alpha values of the variables listed in Table 8, it is apparent that they have sufficient internal
consistency reliability. The fact that the fit index values of the measurement model as a result of CFA
are within the desired range is evidence of validity attainment.

Table 8

Cronbach Alpha Values for Each Variable
Variables Cronbach Alpha
SES 0.64
Science Self-Concept 0.85
Environmental Awareness 0.96

Note. SES: Socioeconomic status
Testing the Structural Model

This study aims to investigate to what extent students' gender, SES, and science self-concept predict
their environmental awareness. Thus, the structural model in Figure 3 evolved using the variables
in the measurement model to test the relationships in the theoretical model created based on theory.

97



Neslihan Ustiin « Mustafa Urey

Figure 3
Structural Model Standardized Path Diagram
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According to the structural model, students' gender, SES, and science self-concept are the
independent variables of the study, while students' environmental awareness is the dependent
variable of the study. As a result of the SEM analysis, it is apparent that the model fit indices ((x?/df)
=4.110; CFI=0.996; GFI = 0.998; RMSEA = 0.028; SRMR = 0.007) are in the good fit range. In addition
to model fit indices, the significance of the estimated parameters was examined (Hair et al., 2010).
Table 9 shows the parameter values for the structural model.

Table 9
Estimated Values for the Structural Model
Stanfdardlzed Unstandardized Standard Cntl,cal Sig:
actor . Ratio Value
. factor loadings error (S.E)
loadings (f3) (CR) (p)
ENV_AW <--- BSBGO1 0.03 4.84 2.29 2.11 0.03
ENV_AW <--- BSBGHER 0.38 18.85 0.66 28.54 ok
ENV_AW <--- BSBGSCS 0.39 16.58 0.56 29.79 ok
BSSENVO01 <--- ENV_AW 0.93 1.00
BSSENV02 <--- ENV_AW 0.93 0.97 0.01 111.51 wEx
BSSENV03 <--- ENV_AW 0.93 0.99 0.01 112.54 wEx
BSSENV04 <--- ENV_AW 0.94 1.01 0.01 116.02 wEx
BSSENV05 <--- ENV_AW 0.93 1.00 0.01 114.44 wEE

Note. ENV_AW: Environmental Awareness, BSBGSCS: Science Self-Concept, BSBGHER: Socioeconomic
status, BSBGO1: Gender, BSSENVO01: Plausible Value-1, BSSENVO02: Plausible Value-2, BSSENVO03: Plausible
Value-3, BSSENV04: Plausible Value-4, BSSENV05: Plausible Value-5, *** p< 0.001

The standardized path coefficients in Table 9 correspond to the beta () value in the multiple
regression analysis. That is, using these standardized pathway coefficients, it is possible to compare
the predictive powers of the independent variables in the structural model. When the  values in
the structural model given in Figure 3 are examined, it is obvious that all variables (gender, SES, and
science self-concept) have positive direct effects on environmental awareness. Furthermore, the
correlations between gender, SES, science self-concept, and environmental awareness were
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statistically significant (p<0.05). However, it was found that the path coefficient between gender and

environmental awareness (3 = 0.03) corresponds to a negligible effect size. The path coefficients
between SES, science self-concept and environmental awareness indicate a medium-sized effect. In
addition, the coefficient of multiple determination was examined in the structural model. Findings
show that the multiple determination coefficient is R? = 0.36. In this context, the contribution of all
independent variables in predicting the dependent variable is 36%. In other words, gender, SES, and
science self-concept explain 36% of students' environmental awareness.

Discussion, Conclusion and Recommendations

Promoting sustainability is critical for keeping the planet we live in balance. Therefore, the United
Nations adopted the SDGs to mobilize worldwide to battle today's global issues (UNESCO, 2016a,
2016b). "Quality Education” is the emphasis of both SDG 4 and serves as the foundation for some of
the other sixteen SDG targets (UNESCO, 2016b). Additionally, as education plays a significant role
in gaining the scientific knowledge and skills necessary to solve global problems such as climate
change (UNESCO, 2016a), quality education is considered the best investment for our planet's future
(Didham & Ofei-Manu, 2015).

At this point, ESD comes to the fore due to its impact in ensuring the global transformation necessary
to achieve a more sustainable world (Leicht et al., 2018). Therefore, education stakeholders
worldwide are trying to improve the impact of education for sustainability, specifically ESD
(UNESCO, 2020). ESD must be monitored, and appropriate conditions must be created (Didham &
Ofei-Manu, 2015). The 2030 Agenda recommends developing proper approaches to measure
progress and development towards ESD's commitments (UNESCO, 2020). In this respect,
international large-scale assessments can significantly contribute to this process by collecting cross-
country data (IEA, 2020). To assist with this process, TIMSS developed the "Environmental
Awareness Scale" in the 2019 cycle to obtain information on students' understanding of
environmental issues by using environmental-related items in the "Biology and Earth Sciences"
content domains (Yin & Fishbein, 2020).

Data from the TIMSS 2019 Environmental Awareness Scale offer countries valuable and precise
information about students' scientific comprehension of various environmental issues, both
nationally and internationally. For example, when the data obtained from this scale is analyzed, it is
seen that there are significant differences in students' abilities to correctly answer environmental
items between participating countries at the eighth-grade level (Fishbein et al., 2021a). It arose that
some countries' eighth-grade students have cognitive deficiencies regarding environmental
problems and sustainability (Haring, 2021). Based on the average scores for environmental
awareness across countries, Singapore and China Tapei have the highest scores, followed by Japan,
Korea, and Finland (Fishbein et al., 2021a). Tiirkiye's average environmental awareness score is
above the TIMSS average and ranks 14t out of 37 participating countries (Fishbein et al., 2021a).
TIMSS data also allows researchers to examine the factors affecting students' environmental
awareness.

The primary goal of this study, thus, is to examine the variables that predict students' environmental
awareness using TIMSS 2019 Tiirkiye data. Data from the TIMSS "Environmental Awareness Scale"
developed in the 2019 cycle to obtain information about students' cognitive comprehension of
environmental issues was used. The SEM approach was employed to investigate the relationship
between the environmental awareness of eighth-grade students in Tiirkiye and science self-concept,
SES, and gender using data from this scale.
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Science Self-Concept

The most important finding of this study is that science self-concept is the variable that most strongly
predicts students' environmental awareness. Students' perceptions of their abilities in an academic
field, academic self-concept (Marsh, 1987), is considered in the literature as a significant factor in
explaining academic success (Marsh & Martin, 2011; Susperreguy et al., 2018). Furthermore, Marsh
and Martin (2011) state that academic self-concept is vital in influencing desired educational
outcomes. The finding obtained in this study that students' science self-concept strongly predicts
their environmental awareness level supports this claim. As a result, students with a positive science
self-concept tend to have more scientific knowledge and a comprehension of environmental issues.

This association between science self-concept and environmental awareness shows that students
should be supported to develop a positive science self-concept in science education to contribute
more to students' environmental awareness, that is, sustainability. Craven et al. (2003) make some
recommendations to assist students to build a positive self-concept. For instance, teachers can
organize classroom settings to encourage students' science self-concept. Furthermore, teachers
giving constructive and encouraging feedback to their students will assist them in developing a
positive science self-concept. Teachers' realistic and rational incentives can also contribute to
positive science self-concept (Craven et al., 2003). If teachers support the development of students'
positive science self-concept, their environmental awareness will enhance, leading them more likely
to engage in pro-environmental behavior, which will aid in sustainability as a consequence.

SES

The current study discovered that SES is among the most effective predictors of students'
environmental awareness. In other words, after science self-concept, the variable that explains the
variance in students' scores in environmental awareness is SES. This finding is consistent with the
previous studies (Adrogué & Orlicki, 2022; Coertjens et al., 2010; List et al., 2020). For example, using
PISA 2015 data, List et al. (2020) investigated student, school, and country-level variables that predict
students' environmental awareness. PISA obtains this data about environmental awareness from the
environmental awareness scale. However, this scale in the PISA data set relies on students' self-
reports regarding seven environmental issues related to the question found in the student
questionnaire, "How much do you know about the following environmental problems?" (OECD,
2017). Parallel with the results of this study, List et al. (2020) reported that their research indicates a
positive association between SES and environmental awareness. In other words, students with
higher SES tend to have higher environmental awareness than those with lower SES. In light of this
finding, education policymakers should take precautions to reduce the impact of SES on
environmental awareness. Since students' awareness of the impact of environmental issues and
human behavior on the environment provides a crucial basis for students to display pro-
environmental behaviors to lessen the environmental concerns that our planet faces (Jang-Jones &
Webber, 2019). In this sense, as low environmental awareness impacts all living things on the planet,
it is global and affects sustainability. Therefore, finding solutions for students who are
disadvantaged in terms of SES will increase these students’ environmental awareness. Moreover, it
will contribute to more pro-environmental behavior, that is, sustainability.

Education is undoubtedly the most effective solution for students with low socioeconomic status
(Schleicher, 2019). Increasing the environmental consciousness of poor pupils regarding SES
through education will be a critical step toward sustainability. Tiirkiye declared acceptance of the
"2030 Sustainable Development Agenda" adopted in 2015. In this regard, Tiirkiye announced
continuing the developments in all areas until 2030, depending on the agenda, which includes 17
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SDGs, such as decreasing inequality, battling climate change, protecting the environment, economic
growth, and quality education. Additionally, the 2030 Agenda calls for "leaving no one behind." This
call includes ensuring that no students are left behind regarding demographic characteristics like
SES. In other words, Tiirkiye remarks its commitment to this agenda and fighting to reduce

inequality in education.

Furthermore, education has been recognized for years as crucial in addressing environmental and
sustainability issues and ensuring human well-being (UNESCO, 2016a). Yet, the need for changes in
education is emphasized to create a more sustainable world for the well-being of current and future
generations. Regardingly, ESD is contended to emerge from the increasing need for sustainability
(UNESCO, 2020). ESD is related to the SDGs, and at least one of the targets of each SDG aims to raise
awareness of the themes of biodiversity, climate change, sustainable production, consumption, and
sustainable development (UNESCO, 2016a). In this sense, ESD is claimed to be directly related to
environmental awareness.

Schleicher (2019) underlined the importance of schools and teachers for disadvantaged students by
noting, "Socioeconomically disadvantaged students generally have only one chance in life, and this
is a good school and teacher that offers them the opportunity to develop their potential." Therefore,
schools and teachers play a significant role in implementing ESD to increase environmental
awareness. For example, schools and teachers can create opportunities for students, especially those
disadvantaged in terms of SES, to become aware of global environmental issues. Furthermore,
teachers can play a crucial role in helping students for a sustainable environment realize their
responsibilities and develop pro-environmental attitudes while also raising awareness about the
environmental problems the world faces globally in the "Environmental Education and Climate
Change" elective course, which is plannedto be introduced to the Turkish curriculum next year
(MEB, 2022). In short, both schools and teachers might have an active role in preparing students for
a more sustainable future.

Gender

The most remarkable finding of this study is that the relationship between gender and
environmental awareness is negligibly weak. This finding is consistent with the result of the TIMSS
2019 report (Fishbein et al., 2021a). Furthermore, List et al. (2020) found that gender did not predict
students' environmental awareness in their study using PISA 2015 data. However, there are studies
in the literature where gender variations are observed in environmental issue awareness (Coertjens
et al., 2010; Gokmenoglu et al., 2011). For example, Gokmenoglu et al. (2011) discovered that girls
were more aware of environmental issues than boys in their study utilizing PISA 2006 data. On the
other hand, Coertjens et al. (2010) found in their study with 2006 PISA data that girls' environmental
awareness was lower than boys. The fact that the effect of gender in predicting environmental
awareness in this study appeared to be negligible is precious and pleasing for Tiirkiye. Because
academic disparities between male and female students are referred to as a "gender gap," this is
considered an inequity of opportunity. In addition, UNESCO has declared gender equality as one
of the most important goals of education and has included this goal in the framework of the SDGs
(UNESCO, 2016b). In this context, the fact that there is no gender difference in students' cognitive
environmental awareness is considered an indicator of equal opportunity in Tiirkiye.

Examining the TIMSS 2019 8th grade environmental awareness results in detail reveals that while
boys' environmental awareness is higher in Hungary, the Republic of Korea, Chile, Italy, and Russia,
girls' awareness is higher in Oman, Bahrain, Jordan, Qatar, and Egypt (Fishbein et al., 2021a). In
Tiirkiye, Georgia, Ireland, England, and Lithuania, however, there is no gender difference in
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environmental awareness (Fishbein et al., 2021a). Accordingly, the relationship between gender and
environmental awareness differs among cultures and countries.

Implementation of ESD

ESD seeks to inspire students to engage in pro-environmental behavior to support sustainable
development. It has been demonstrated in previous studies that environmental awareness is a
determinant of pro-environmental behaviors (Bamberg & Moser, 2007). Hence, it is crucial for ESD
first to develop environmental awareness. However, ESD plays a key role not only in improving
students' knowledge but also in their attitudes and behaviors in taking environmental action. This
study concluded that science self-concept has an impact on environmental awareness. In other
words, by improving students' self-perception through ESD, students can develop a scientific
understanding of environmental issues. At this point, schools and teachers have a crucial role in
implementing ESD. They can improve not only students' cognitive competencies but also their
attitude and behavioral competencies regarding the environment.

Increasing students' environmental awareness through ESD will accelerate their realization of
environmental issues and make it easier to understand how these issues will have environmental,
economic, and social impacts. It will also facilitate their ability to base individual and social decisions
about environmental issues on scientific data.

Study Limitations and Recommendations

Although the results of this study provide clues for causal relationships between variables, they do
not allow causal inferences to be made. Furthermore, the data for the science self-concept and SES
variables used in this study were obtained from the student questionnaire. Since these data rely on
students' self-reports, the possibility of bias in the data is another limitation of this study. Finally,
within the scope of this study, the model created to explore the variables that predict environmental
awareness is limited to science self-concept, SES, and gender variables. There may be other variables
predicting environmental awareness. Therefore, creating and analyzing different models is
recommended to investigate the effect of other non-cognitive science related variables that will affect
environmental awareness, such as intrinsic motivation for science. In addition, by developing the
"Environmental Awareness Scale," created in 2019, TIMSS states that they aim to measure students'
environmental knowledge and their attitudes and behaviors toward the environment in the 2023
cycle (Reynolds & Komakhidze, 2022). Consequently, in the 2023 cycle, the student questionnaire
will include items regarding students' attitudes and behaviors toward the environment. Thus, it will
allow education stakeholders to make more detailed inferences about the extent to which fourth and
eighth-grade students are ready to face environmental concerns (Reynolds & Komakhidze, 2022).
For this reason, using TIMSS data to be applied in 2023, examining the relationship between
students' cognitive environmental awareness and their affective characteristics, attitudes, and
behaviors toward the environment is recommended for future research.

Conclusions

When the model created based on the research question was analyzed, the science self-concept was
discovered to be the variable that most strongly predicted environmental awareness. In other words,
the science self-concept, an affective feature, was found to be a variable that best explains students'
environmental awareness. Additionally, students' SES levels originated as a crucial variable that
explains students' environmental awareness. Put differently, students whose families have higher
SES levels have a higher awareness of environmental issues. Finally, there was a negligible
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correlation between gender and environmental awareness, which means no significant difference in
environmental awareness was uncovered between male and female students.
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OZET

MAKALE BILGISI

TIMSS uygulamalari, diinyanin dort bir tarafindaki dordiincii ve sekizinci simuf
ogrencilerinin yeterliklerini ve tutumlarimi arastirmak icin essiz ve detayl bilgiler
sunmaktadir. Bununla birlikte, TIMSS 2019 dongiisiinde dgrencilerin ¢evre farkindaligin
6lgmek amaciyla ilk defa “Cevre Farkindalik Olgegi” gelistirilmistir. Bu 6lcek, biligsel bir
Olcek olup Ogrencilerin bazi gevre sorunlar ile ilgili bilimsel anlayislarina iliskin hem
ulusal hem de uluslararasi diizeyde ¢ok degerli bilgiler vermektedir. Bu baglamda, bu
Olcegin kullanilarak ogrencilerin g¢evre farkindaliklarinin arastirilmasi, stirdiiriilebilir
kalkinma igin egitimin (ESD) iyilestirilmesine yonelik katki saglayacaktir. Ciinkii elde
edilen veriler, 0grencilerin cevre farkindaliklarimi gelistirmek igin hangi faktorlerin
dikkate alinmas1 gerektiginin yaninda, egitim politikacilarina tilkelerin en ¢ok ihtiyag
duyulan c¢evre egitim konularini, kavramlarmmi miifredatlarina entegre etmeleri
konusunda giivenilir TIMSS 2019
uygulamasina katilan Tiirkiye’deki sekizinci smif 6grencilerinin cevre farkindaliklarin
fen ile iliskili fen benlik kavrami degiskeni ile demografik degiskenlerden cinsiyet ve

veri saglamaktadir. Bu c¢alismanin amaci,

sosyoekonomik statii (SES) degiskenlerinin ne derece yordadiklarini arastirmaktadir. Bu
amagla, ogrencilerin cevre farkindaliklar1 ile fen benlik kavrami, cinsiyet ve SES
arasindaki iliskiyi incelemek icin kuramsal bir model olusturularak Yapisal Esitlik
Modellemesi (YEM) ile analiz edilmistir. Analiz sonucunda, fen benlik kavrami, SES ve
cinsiyet degiskenlerinin birlikte 6grencilerin ¢evre farkindaliginin %36’sm1 agikladig:
saptanmistir. Ayrica, fen benlik kavraminin 6grencilerin cevre farkindaligini en giiclii
yordayan degisken oldugu bulunurken, SES diizeyinin de &grencilerin c¢evre
farkindaligini agiklayan 6nemli bir degisken oldugu saptanmigtir. Ote yandan, kiz ve
erkek 6grencilerin cevre farkindalig1 arasinda 6nemli bir farklilik olmadig goriilmiistiir.
UNESCO'nun, veriye dayali olarak ESD’nin uygulanmasindaki ilerlemenin periyodik
olarak izlenmesine ve degerlendirilmesine yonelik vurgusu esas alinarak calismanin
bulgular: tartisilmaktadir.
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Siirdiiriilebilir Kalkinma igin Egitim Baglaminda Cevre Farkindaligin1 Yordayan Degiskenlerin Incelenmesi:
TIMSS 2019 Verisine Dayali Bir Analiz

Giris

Bilim insanlari, diinyamizin ortalama kiiresel sicakliginin on dokuzuncu yiizyilin sonlarindan bu
yana yaklagik 1°C arttifin1 ve bu artisgin biiyiik kisminin son otuz beg yilda meydana geldigini
belirtmektedir (UNESCO, 2020). Bu artis egilimi sonucunda 2020 yili en sicak yil olarak kayitlara
gecmistir (UNESCO, 2022). Ozellikle son yillarda ortaya ¢ikan bu kiiresel 1sinmanin ¢gogunun insan
faaliyetlerinden kaynaklandigina dair bilimsel goriis birligi bulunmaktadir. Tklim degisikligi ve
kiiresel 1sinmanin ekosistemler ve insanlar tizerinde bir¢ok etkisi bulunmaktadir (Leicht ve
digerleri, 2018). Bununla birlikte, iklim degisikligi her kitadaki her iilkeyi ve her iilkede yasayan
tim canlhilar etkiledigi i¢in bunun kiiresel bir sorun oldugu asikardir. Biyogesitlilik kaybsi,
ekosistemlere insan miidahelesinden kaynaklanan bir diger kiiresel problemdir. Diinya ¢apinda
yaklagik 5.200'1 kritik olan 86.000'den fazla tiiriin tehlike altinda oldugu bilinmektedir (Leicht ve
digerleri, 2018). Ayrica, ekolojik ayak izi hesaplamalarindan, insanlarin dogal kaynak tiiketiminin
doganin yeniden iiretebileceginden ¢ok daha fazla oldugu anlasilmaktadir. Bununla birlikte 7,7
milyar olan diinya niifusunun 2050'ye kadar 9,7 milyar olacag: diisliniilmektedir. Artan diinya
niifusu ve insan faaliyetleri dogal kaynaklarimizin daha fazla tehdit altinda olmasina neden
olacaktir (UNESCO, 2020). Hatta ayni sekilde yasamaya devam edersek, 2050 yilina kadar iig
gezegene esdeger kaynaga ihtiyacimiz olacag belirtilmektedir (Leicht ve digerleri, 2018).

Siirdiiriilebilirlik ve Siirdiiriilebilir Kalkinma i¢in Egitim

Iklim degisikligi, ekosistemlerin yok edilmesi ve kaynaklarn titkenmesi gibi gevre sorunlarinin
ortaya ¢ikmasinda insan faaliyetlerinin etkisinin oldukca fazla oldugu agik ve nettir (Schleicher,
2021). Bu nedenle de, gezegenimizin insan faaliyetleri kaynakli birbiri ile baglantili ¢ok sayida
kiiresel kriz ile kars1 karsiya oldugu acikca belirtilmektedir (UNESCO, 2022). Son yillarda cevre
tizerindeki bu etkimizden dolay: aliskanliklarimizda ve yasam tarzimizda daha stirdiiriilebilir bir
yaklagim benimsenmesine yonelik bir ihtiyacin oldugu bariz bir sekilde ortaya ¢ikmistir (UNESCO,
2020). Bu ihtiyag dogrultusunda 2015 yilinda New York’ta yapilan Birlesmis Milletler Siirdiiriilebilir
Kalkinma Zirvesi'nde ortak ve evrensel bir taahhiit olan “2030 Stirdiiriilebilir Kalkinma Giindemi
(The 2030 Agenda for Sustainable Development)” resmen kabul edilmistir (Sandoval-Herndndez ve
Carrasco, 2020). Bu giindem, insanligin hayatta kalmasi igin kiiresel problemler ile bas etmede tiim
iilkelerin ekonomik, sosyal ve cevresel boyutlarda harekete gecmesi gerektigini vurgulayan 17
amacgtan  (Stirdiiriilebilir ~Kalkinmanin  Amaglari-Sustainable  Development = Goals-SDG)
olusmaktadir (Leicht ve digerleri, 2018; UNESCO, 2016b).

Bu amaglardan dordiinciisii olan SDG-4 egitim ile ilgilidir (UNESCO, 2020). SDG-4, 2030 yilina
kadar “Kapsayici ve esitlikgi kaliteli egitimi saglamay1 ve herkes i¢in hayat boyu 6grenme firsatlarinm
tesvik etmeyi” amaglamaktadir ve 10 hedeften olusmaktadir (UNESCO, 2016b). SDG-4 kapsaminda
en iddial1 ve zorlu hedeflerden biri, Hedef 4.7 bashg1 altinda verilen “2030'a kadar egitim yoluyla
tim Ogrencilerin siirdiiriilebilir kalkinmay1 desteklemesi igin gerekli bilgi ve becerilerin
kazandirilmas1” hedefidir (Leicht ve digerleri, 2018; UNESCO, 2016b). Bu noktada, “Siirdiiriilebilir
Kalkinma i¢in Egitim” (Education for Sustainable Development-ESD) kavrami 6n plana ¢ikmaktadir
(Leicht ve digerleri, 2018). ESD, SDG'lerin tamamina ulasmada Onemli bir ara¢ olarak da
gortilmektedir (UNESCO, 2016a). BM bu fikri destelemek i¢in ESD'nin "Kaliteli egitim konusunda
SDG'nin ayrilmaz ve diger tiim siirdiiriilebilir kalkinma hedeflerinin kilit unsuru" olarak roliinii
acikca belirtmektedir (Leicht ve digerleri, 2018).

105



Neslihan Ustiin « Mustafa Urey

UNESCO, 2005 ile 2014 yillar1 arasindaki on yillik donemi, Siirdiiriilebilir Kalkinma igin Egitim On
yil1 (UN Decade of Education for Sustainable Development) olarak belirlemistir. Birlesmis Milletler
ESD’yi bu dénemde siirdiiriilebilirlik ilkelerini ve uygulamalarini 6n plana ¢tkarmanin ve bunlari
egitim ve Ogrenimle birlestirmenin yolu olarak gormiistiir. Bugiin ise ESD tartismasiz 2030
Siirdiiriilebilir Kalkinma Gilindeminin ve giindemde yer alan 17 SDG'nin merkezinde yer
almaktadir (UNESCO, 2020). Ciinkii 2019 yilinda, ESD’ye verilen 6nem daha da artarak
UNESCO'nun yeni kiiresel gergevesi olan “2030 i¢in ESD” Birlesmis Milletler tarafindan
onaylanmustir. “2030 i¢in ESD” 2020-2030 yillar1 arasinda SDG’lere ulasmay1 hizlandirmak igin tiim
egitim ve 6grenim diizeylerini yeniden yonlendirmeyi ve siirdiiriilebilir kalkinmay1 tesvik eden tiim
faaliyetlerde egitim ve 6grenimi gliclendirmeyi amaglamaktadir.

ESD kavraminin, gezegenimizin karsi karsiya oldugu artan gevresel sorunlari ele almak icin gerekli
egitim ihtiyacindan dogdugu belirtilmektedir (Didham ve Ofei-Manu, 2015). Ciinkii siirdiiriilebilir
kalkinma kavrami, nihai bir durum veya ulasilmas: gereken nihai bir hedeften ziyade siirekli bir
ogrenme yolu ve yolculugu olarak tanimlanmaktadir (Leicht ve digerleri, 2018). Ogrencileri bu
yolculuga hazirlamak egitimin rolii olarak goriilmektedir. Bu baglamda, ESD, Ogrencilerin
gezegenimiz icin stirdiiriilebilir sekilde hareket etmelerini ve karsilastiklar1 kiiresel sorunlarmn
iistesinden gelmeleri igin onlar bilgi, beceri, deger ve tutumlarla donatmakta ve gliglendirmektedir
(UNESCO, 2020). ESD, 6grencilerin c¢evre sorunlarma iliskin farkindalik ve bilimsel anlayis
gelistirmelerini ve diinyamizi daha stirdiiriilebilir hale doniistiirmek igin harekete ge¢melerini
saglayacak eylem odakli ve yenilik¢i pedagojik yaklasimlar: 6n plana ¢ikarmaktadir (UNESCO,
2016a). Bu yaklasimlar sayesinde ESD, siirdiiriilebilir kalkinmanin ekonomik, sosyal ve cevresel
boyutlarina biitiinciil ve dengeli yaklasarak hem simdiki ihtiyaglar1 hem de gelecek nesillerin
ihtiyaclarii karsilamay1 hedeflemektedir (Leicht ve digerleri, 2018).

ESD, yeni yaklasimlarla birlikte elestirel ve sistematik diistinme, isbirlik¢i karar verme ve
sorumluluk alma gibi yeterlikleri 6n plana ¢ikarmakta ve 6grencilerin yasam becerileri noktasinda
tam donaniml bireyler olarak yetismelerinin oniinii agmaktadir (Leicht ve digerleri, 2018). Yerel ve
kiiresel diizeyde siirdiiriilebilir kalkinma siiregleri i¢in 6grencilerin bu yeterlikleri gelistirmesinde
ESD baglaminda tercih edilecek konu ve igerik se¢imi onemlidir. Bu dogrultuda, stirdiiriilebilir
kalkinma igin ¢ok Onemli kiiresel sorunlardan olan iklim degisikligi, biyolojik cesitlilik,
surdiiriilebilir tiretim ve tiiketim ve yoksullugun azaltilmasi ESD'de ana temalar olarak segilmistir
(UNESCO, 2020). SDG’lerde bu temalarin birbiri ile iligkili oldugu agik¢a belirtilmektedir. Ornegin,
iklim degisikliginin devam etmesi ve artmasi daha fazla biyolojik cesitlilik kaybina ve artan
yoksulluga yol agacaktir. Aksine, daha siirdiiriilebilir tiretim ve tiiketim yasam tarzlari hem daha az
iklim degisikligine hem de biyolojik cesitlilik kayb1 ve yoksullugun azalmasina katki saglayacaktir
(Leicht ve digerleri, 2018). Bu nedenle, ESD, 6grencileri degisen diinyay1 anlamaya ve ona ayak
uydurmaya hazirlamak icin yerel ve kiiresel baglamlardaki bu kritik siirdiiriilebilirlik konularinin
miifredata entegrasyonunu tesvik etmektedir (UNESCO, 2020).

ESD’lerin etkisinin izlenmesi ve degerlendirilmesi ve gelecekteki egitim politikalar1 ve
uygulamalarma yon vermesi agisindan da kritik 6neme sahiptir. Ancak, uygun izleme ve
degerlendirme c¢ergeveleri olusturmak ve ESD gelisimini ve ilerlemesini 6l¢mek veya ESD
degerlendirmesine dahil olmak igin etkili yontemler ve gostergeler bulmak oldukga zordur (Leicht
ve digerleri, 2018). Dolayisiyla egitim ile iligkili SDG-4'tin ve diger SDG’lerin gidisatinin izlenmesi
de kolay degildir (IEA, 2020). Ciinkii SDG’ler kapsaminda yer alan konularin yelpazesinin ¢ok genis
olmasi giktilarin Olgiilmesini zorlastirmaktadir. UNESCO'nun Kiiresel Eylem Programi (Global
Action Plan-GAP), ESD'nin izlenmesine ve degerlendirilmesine yonelik siire¢ odakl: bir yaklagim
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gelistirmistir (UNESCO, 2018). GAP, siirdiiriilebilir sekilde yasamay1 6grenmenin, tiim bireylerin

katilacag1 uzun vadeli bir yolculuk oldugunu, bu yolculugun kiiresel gapta gerceklestirilecek bir
¢aba ile hizlandirilmasi gerektigini ve bu siirecte yapilacak calismalarin biitiinciil olarak ele alinip
bir sonraki ¢alismalara 151k tutmasi gerektigini ileri stirmektedir (Leicht ve digerleri, 2018). Bununla
birlikte, “2030 i¢in ESD”nin giindeminde de SDG-4"iin taahhiitlerine yonelik olarak iilkelerin egitim
sistemlerindeki gelismeyi 6l¢mek igin etkili ve dogru degerlendirmelere ihtiya¢ duydugu da agikca
belirtilmektedir (UNESCO, 2016b). Bu baglamda son yillarda uluslararasi degerlendirmelerin, bu
uygulamalara katilan iilkelerden veri toplayarak dgrencilerin yeterlilik diizeylerini tanimlamak ve
tartismak igin ortak bir dil olusturma stirecine katki saglayabilecegi vurgulanmaktadir (IEA, 2020).

Uluslararasi Fen ve Matematik Egilimleri Arastirmasi (TIMSS)

Uluslararas: degerlendirmelerden biri olan TIMSS, Uluslararas: Egitim Basarisim1 Degerlendirme
Dernegi (IEA) tarafindan 1995'ten beri her dort yilda bir yiiriitiilen, dordiincii ve sekizinci sinuflarda
matematik ve fen bagsarisindaki uluslararasi egilimleri izlemek icin veri saglayan genis olgekli bir
arastirmadir (Martin ve digerleri, 2020). TIMSS, matematik ve fen bilimleri alanlarinda 6grenci
basarisini uluslararas: karsilagtirmaya olanak saglayan bir degerlendirmedir (Centurino ve Jones,
2017). Bu baglamda, TIMSS, egitim hedeflerinin 6lgiilmesine ve izlenmesine olanak saglayan dnemli
bir aragtir. TIMSS, dogrudan SDG’leri O0lgme amaciyla tasarlanmamasina ragmen TIMSSin
olctiikleri ile SDG’lerin dnemli derecede ortiistiigii goriilmektedir (IEA, 2020). Ornegin TIMSS
verileri, 6grenci basarisi, esitsizliklerin azaltilmasi, stirdiiriilebilir kalkinma icin gerekli bilgi ve
beceri edinimi ve daha iyi 6grenme ve 6gretme ortamlar:1 olusturma ile ilgili baz1 SDG hedeflerine
yonelik iilkelerin gelisimine 1s1k tutabilir ve tilkeler arasi kiyaslamaya olanak saglayabilir (IEA,
2020).

TIMSS “Cevre Farkindalik Olgegi”

TIMSS 2019, TIMSS’in yedinci dongiistidiir ve diinya capinda 64 tilkeden yaklasik 600.000 doérdiincii
ve sekizinci sinif 6grencisinden veri toplamistir (Mullis ve digerleri, 2020). TIMSS 2019 sekizinci sinif
fen degerlendirmesinde yer alan sorular 6grencilerin biyoloji, kimya, fizik ve yer bilimleri 6grenme
alanlarindaki bilgilerini degerlendirmek i¢in tasarlanmistir (Centurino ve Jones, 2017). Fen alaninda
ogrencilerin genel yeterliliginin degerlendirilmesi oldukca yaygin iken 6grencilerin gevre bilgileri
ve cevre sorunlarina yonelik bilimsel anlayislar1 6zelinde yeterliligine iliskin detayl bilgi veren ¢ok
sayida arastirma bulunmamaktadir (IEA, 2020). TIMSS’in yedinci dongiisii olan TIMSS 2019'da, ilk
defa gelistirilen “Cevre Farkindalik élgegi” (Yin ve Fishbein, 2020) ile 6grencilerin gevre bilgileri
degerlendirilebilmektedir. Yani bu 0Olgek ile TIMSS, 6grencilerin gevre sorunlarina iliskin bilimsel
anlayislarinin ve cevre farkindaliklarmin Olgiilebilmesine olanak saglamaktadir (Reynolds ve
Komakhidze, 2022).

“Cevre Farkindalik Olceginde” yer alan iklim degisikligi, biyolojik cesitlilik, dogal kaynaklarmn
kullanim, stirdiirtilebilir iiretim ve tiiketim temalari ile ilgili sorular “Biyoloji” ve “Yer Bilimleri”
o0grenme alanlarina aittir (IEA, 2019). Biyoloji 6grenme alaninda 6grenciler, bir¢ok ¢evresel soruna
¢ozlim gelistirebilmeleri igin gerekli goriilen ekosistemlerdeki siiregler ve etkilesimlerle ilgili
anlayislar1 acisindan degerlendirilir. Ayrica bu alanda 6grenciler kendi yasam kosullarmi ve
bagkalarinin yasam kosullarini iyilestirmek icin gerekli “bilime dayali” insan saghg: anlayisina
sahip olup olmadiklar1 bakimindan degerlendirilir (Centurino ve Jones, 2017; IEA, 2019). Yer
bilimleri 6grenme alanindaki maddeler, yerkiirenin kaynaklari, bunlarin kullanimi ve korunmasi ile
iligkilidir (IEA, 2019). Burada 6grenciler, Diinya'nin kaynaklar1 ve bu kaynaklarin stirdiiriilebilir
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kullanim1 ve korunmas1 hakkindaki bilgileri ve bu bilgileri kaynak yonetimi sorunlarina yonelik
pratik ¢oziimlerle nasil iliskilendirdikleri agisindan degerlendirilir (Centurino ve Jones, 2017; IEA,
2019).

Cevre bilimi ve cevre egitimi baglaminda uluslararas1 bagka bir gosterge bulunmadig: igin TIMSS
yeni gelistirilen bu 6lgekle 6grencilerin gevre sorunlar1 hakkindaki bilgilerini ve bu sorunlarin
¢ozlimiine iliskin bilimsel anlayislarini degerlendiren tek uluslararasi ¢calismadir (Hastedt, 2022). Bu
baglamda, iklim degisikligi gibi bir¢ok kiiresel soruna iliskin 6grencilerin anlayislar1 hakkinda
derinlemesine bilgi vermesi TIMSS'i farkli kilmaktadir. Bununla birlikte, cevresel problemlerin
¢oztimiinde dogru onlemleri almak icin bilimsel yaklasim ve anlayis esastir. Bu agidan, TIMSS’den
elde edilen veriler iilkelerin O6grencilerin gevre farkindaliklarinda iyi olduklar1 alanlar ile
iyilestirmeleri gereken alanlar hakkinda ihtiya¢ duyulan bilimsel kanitlar1 saglamaktadir (Hastedt,
2022). Cevre farkindalig, iklim degisikligi gibi mevcut gevre sorunlar1 hakkinda bilgi ve bilimsel
anlayis anlamina karsilik gelmektedir (Bamberg ve Moser, 2007). Ayrica gevre farkindaligi gevre
yanlis1 davranislarin dnemli belirleyicisi olarak tanimlanmaktadir (Bamberg ve Moser, 2007). Bu
nedenle gevre farkindaligimi gelistirmek ESD'nin onemli bir bilesenidir (List ve digerleri, 2020).
Dolayist ile TIMSS'in fen degerlendirmesi yolu ile gelistirdigi bu olgek, ESD'nin etkisinin
degerlendirilmesine 151k tutmaktadir. Bu noktada da tilkelerin gevre egitimini miifredata entegre
konusunda ve gevre egitimi acisindan mevcut 6grenme ve 6gretme ortamlarimi degerlendirmeye
yonelik egitim politikacilarina fikir vermektedir. Tiim bu nedenlerden dolay1, TIMSS in sundugu ek
Olgek olan “Cevre Farkindalik Olgegi” oldukc¢a degerlidir. Bu baglamda, bu ¢alismada TIMSS
tarafindan yeni gelistirilen bu 6lgegin kullanilarak Ogrencilerin ¢evre farkindaligini yordayan
degiskenlerin incelenmesi bu ¢alismay1 6zgiin kilmaktadir. Ayrica literatiir incelendiginde hem
diinyada hem de Tiirkiye’de bu o6lgek kullanilarak ogrencilerin ¢evre farkindaligini yordayan
degiskenleri inceleyen bir ¢alismaya rastlanmamistir. Bu da bu ¢alismay1 6nemli kilan bir diger
faktordiir.

Teorik Cergeve

Ogrencilerin cevre farkindah@mi yordayan faktdrlerin belirlenmesi, egitimcilere, program
gelistiricilere 6grenme ve 6gretme ortamlarini yeniden tasarlama konusunda yardimci olacaktir. Bu
amagcla, bu c¢alismanin amaci Ogrencilerin ¢evresel farkindaliklarini yordayan degiskenleri
kesfetmektir. Bunun igin gevre farkindaligini etkileyen degiskenler ile ilgili literatiir incelenmistir.

Cevre Farkindaligimi Yordayan Degiskenlerin Incelemesine Yonelik Kuramsal Modelin
Olusturulmasi

Stirdiiriilebilir kalkinmanin merkezinde egitimin oldugu bilinmektedir (UNESCO, 2016a). SDG-4
bu egitimi her yastan bireyi kapsayacak ve yasam boyu siirecek sekilde genisletmeyi ve
derinlestirmeyi amaglamaktadir (Leicht ve digerleri, 2018). Egitim, insanlari siirdiiriilebilir
kalkinma igin gevre yanlis1 davranislara tesvik eden bilgi ve yeterliklerin gelistirilmesinde 6nemli
rol oynar. Bunu basarmak igin ise bireylerin siirdiiriilebilirlik ve glinlimiiziin kiiresel sorunlar:
hakkinda temel bilgilere ihtiyac1 vardir. Bu baglamda ESD daha ¢ok bireylerin stirdiiriilebilirlik ve
cevre ile ilgili bilgi ve beceri gelistirmelerine yonelik yeterlikleri ile ilgilidir (Leicht ve digerleri,
2018). Kisaca ESD 0Ogrencilerin gevre ile ilgili bilgilerini yani gevre farkindaligini arttirmay
hedefleyen bir yaklasimdir. ESD bunu gergeklestirirken 6grenmenin hem bilissel, hem de bilissel
olmayan (sosyo-duygusal ve davranigsal) boyutlarma odaklanir (UNESCO, 2020). UNESCO
tarafindan da Hedef 4.7'nin gostergelerinden biri olan “Cevre bilimi ve Yer bilimi bilgisinde
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yeterlilik goOsteren ortadgretim birinci kademedeki Ogrencilerin yiizdesi” gostergesinin

Ol¢tilmesinde bu boyutlarin dahil edildigi goriilmektedir (Sandoval-Herndndez ve digerleri, 2019).
Bu boyutlarin birbiri ile iligkili oldugu belirtilmektedir (Sandoval-Hernandez ve Carrasco, 2020).
Tablo 1’de gevre egitiminin temel kavramsal boyutlar: sunulmustur.

Tablo 1

Cevre Egitiminin Temel Kavramsal Boyutlar:

Cevre Egitiminin Temel Kavramsal Boyutlar:

Biligsel (Cognitive)  Cevre ile ilgili kavramlarin 6grenilmesi ve bu kavramlarin uygulanmasi
ve muhakeme edilmesinde kullanilan bilissel siire¢glerin anlasilmasi igin
gerekli olan bilginin, anlayisin ve elestirel diisiincenin kazanilmasi

Biligsel Olmayan Sosyo-duygusal

(Non-cognitive) Fene y&nelik igsel motivasyona sahip olunmasi (Ogrenciler, fene yonelik
i¢csel motivasyonlarinin gostergesi olan “Fen deneyleri yapmay1 severim”,
“Fende birgok ilging sey 6grenirim”, “Fen severim”, “Fen sikicidir”,
“Keske fen okumak zorunda kalmasaydim” gibi likert tipi ifadelere
katilip katilmadiklarmni belirtirler)
Davranissal
Fen benlik kavramina sahip olunmasi (Ogrenciler, fen alanindaki
yetenekleri hakkinda ne kadar 6zgiivenli hissettiklerinin 6lciisii olan “Fen
kafami karigtirtyor”, “Fende her seyi cabuk 6grenirim”, “Fende genellikle
basarili olurum” veya “Zor fen problemlerini ¢dzmekte iyiyim” gibi likert
tipi ifadelere katilip katilmadiklarini belirtirler.)

Fen Benlik Kaovrami

Ogrencilerin siirdiirtilebilirlik ve gevresel sorunlarina iliskin anlayislarini, bilgilerini yani gevre
farkindaliklarini yordayan degiskenlerin belirlenmesinde Tablo 1’deki gergeve esas alinarak fen ile
iligkili bilissel olmayan degiskenlerden benlik kavrami modele dahil edilmistir.

Benlik kavrami (self-concept) 0z yeterlikten (self-efficacy) farkli ve daha genis kapsamli bir
kavramdir. Ancak, 6z yeterlik kavramina benzedigi i¢in her zaman 6z yeterlikten ayirmanin kolay
olmadig: belirtilmektedir (Michaelides ve digerleri, 2019). Benlik kavrami, bireyin “cevreyle ilgili
deneyimleri ve gevreyi yorumlama yoluyla olusan benlik algilar1” olarak tanimlanabilir (Marsh ve
Shavelson, 1985; Wigfield ve Eccles, 2002). Dolayist ile benlik kavrami, bireylerin kendilerini nasil
algiladiklari ile iligkili oldugu igin farkli akademik alanlarda farkliliklar gosterebilir (Marsh, 1987).
Benlik kavramu ile yakin iligkili olan 6z yeterlik ise kisinin belirli bir akademik gorevi basariyla
tamamlama veya akademik bir hedefe ulasma becerisine iliskin algisidir (Bong ve Skaalvik, 2003;
Pajares, 1996). Akademik benlik kavrami TIMSS veri setini kullanan arastirmalarda yaygin olarak
kullanilmaktadir. TIMSS 6grenci anketinde yer alan “Fen bilimlerinde genel olarak basariliyim ”,
“Fen bilimleri benim i¢in sinif arkadaslarimin ¢oguna kiyasla daha zordur” ve “Fen bilimleri benim
giiclii yonlerimden biri degildir” gibi maddeler belirli gorevlerden ziyade genel olarak daha genis
fen alanindaki akademik yetenekler ile ilgili oldugundan 6grencilerin fen benlik algis1 (science self-
concept) ile ilgilidir (Zhang ve Bae, 2020).

109



Neslihan Ustiin « Mustafa Urey

Cinsiyet

Cevresel sorunlar olduk¢a komplekstir. Bu sorunlar1 anlamak ve belirli bir ¢evre sorununun
azaltilmasina yonelik ¢6ziim ve davraniglar iiretmek gevre bilgisi ve farkindalig1 gerektirir. Cevresel
sorunlarla bas etmede gerekli bilgi ve farkindalikta cinsiyet esitligini saglamak kiiresel hedeflere
ulasma agisindan kritik oneme sahiptir (OECD, 2021). Stirdiiriilebilir bir gelecek i¢cin UNESCO,
egitimde cinsiyet esitliginin saglanmasmin 6nemini vurgulayarak bunu SDG’lere dahil etmistir
(UNESCO, 2016b). Bu noktada, cinsiyet ve ¢evre farkindalik arasindaki iliskinin degerlendirilmesi
ve gerekli onlemlerin alimmas: siirdiiriilebilirlik icin 6nem arz etmektedir (UNEP, 2015). Bu
baglamda, ¢alismada cinsiyetin ¢evre farkindalig1 tizerindeki etkisini incelemek icin demografik
degiskenlerden biri olan cinsiyet degiskeni modele dahil edilmistir.

Sosyoekonomik Statii

Sosyoekonomik statii (SES), genel olarak kisinin finansal, sosyal, kiiltiirel ve beseri kaynaklara
erisimi olarak tanimlanmaktadir (Cowan ve digerleri, 2012). Dolayist ile bireylerin farkli yonlerini
gosteren kapsamli bir kavramdir. Bu nedenle, SES, sosyal bilim arastirmalarinda ¢ok kullanilan bir
degiskendir (Sirin, 2005). Ciinkii egitimde esitsizliginin anlasilmas1 ve bunun nasil giderilecegi
ogrenci performanslarin1 arttirmak adma oOnemlidir. Ancak SES'in Olgiilmesi ve etkisinin
belirlenmesi kolay degildir (Broer ve digerleri, 2019). SES’in ol¢limiinde ebeveyn egitim diizeyi,
meslegi, geliri ve evdeki kaynaklar gibi gostergeler kullanilir (Cowan ve digerleri, 2012).
Ogrencilerin egitim performanslari ile ailelerinin SES'i arasindaki iliski hakkinda detayli bir literatiir
bulunmaktadir (Sirin, 2005). Literatiirde, SES ile egitim ¢iktilar1 arasindaki pozitif yonlii bir iliskinin
oldugu ifade edilmektedir (Broer ve digerleri, 2019). Bununla birlikte, etkininin biyiikligi
aragtirma konusunun baglamina ve tilkelerin egitim sistemine gore degisiklik gostermektedir (Broer
ve digerleri, 2019). Bu nedenle, SES’in ¢evre farkindalik baglaminda etkisinin incelenebilmesi igin
bu ¢alismadaki modele demografik bir degisken olarak dahil edilmistir.

Yukaridaki literatiir 1s181nda 6grencilerin ¢evre farkindaliklarmi fen ile iliskili degiskenlerden fen
benlik kavrami, demografik degiskenlerden SES ve cinsiyetin yordayabilecegi anlasilmaktadir. Bu
nedenle bu ¢alismada incelenen arastirma sorusu su sekildedir: Tiirkiye’deki 8. sinif 6grencilerinin
cinsiyeti, SES’i ve fen benlik kavramu (self-concept) ¢evre farkindaliklarini ne derece yordamaktadir?
Bu arastirma sorusunu yanitlamak i¢in énce kuramsal bir model olusturulmustur. Daha sonra bu
model YEM analizi kullanilarak test edilmistir.

Yontem

Arastirmanin Modeli

Bu calisma iligkisel arastirma deseni temel alinarak yirtitiilmiistiir. Miskisel arastirma deseni iki
veya daha fazla degisken arasindaki iligkiyi ve iligskininin derecesini tanimlamak i¢in kullanilan bir
tasarimdir (Creswell, 2012). Iliskinin derecesi, iki degiskenin iliskili olup olmadig1 veya birinin
digerini ne derece yordadigini gosterir (Creswell, 2012). Bu ¢alismada TIMSS 2019 Tiirkiye veri seti
kullanilarak Ogrencilerin gevre farkindaliklarini yordayan degiskenleri igeren bir modelin test
edilmesi ve bu degiskenler arasindaki iliskilerin incelenmesi amaglanmaktadir. Bu amagla,
arastirmanin ilk asamasinda olusturulan 6l¢iim modeli DFA ile test edilmistir. Ikinci asamada ise
ogrencilerin ¢evre farkindaligini yordayan degiskenleri belirlemek icin yapisal model olusturulmus
ve olusturulan model Yapisal Esitlik Modellemesi (YEM) yontemi ile analiz edilmistir. Bu
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arastirmanin etik kurul onay1, Trabzon Universitesi Sosyal ve Beseri Bilimler Bilimsel Arastirma ve
Yayin Etik Kurulu'ndan 10.03.2023 tarihinde 2023-3/1.17 sayili karar ile alinmistir.

Arastirmanin Evreni ve Orneklemi

TIMSS dordiincii ve sekizinci simf Ogrencilerinin matematik ve fen alanindaki basarilarmni ve
uluslararasi egilimlerini izleyen bir arastirmadir. TIMSS, iki asamal1 ve tabakali1 seckisiz 6rnekleme
yontemini kullanmaktadir. Ik asamada rastgele okullar belirlenmekte, ikinci agsamada ise bu
okullardan rastgele en az bir sinif secilmektedir (Martin ve digerleri, 2020). Bu ¢alismada, TIMSS
2019 dongtisiine katilan Tiirkiye’deki 181 okulda 6grenim goren 4077 sekizinci sinif 6grencisinden
elde edilen veri kullanilmistir. Tiirkiye’de sekizinci sif 6grencisi olarak 16179 okulda 6grenim
goren toplam 6grenci sayis1 1204063 tiir (Martin ve digerleri, 2020).

Veri Toplama Araglan

Bu ¢alismada TIMSS 2019 uygulamasina katilan sekizinci sinif 6grencilerinin cevre farkindalig:
hakkinda bilgi almak igin “Cevre Farkindalik Olgegi” ve cevre farkindaligmi yordayan degiskenlere
iliskin veri igin ise Ogrenci anketleri kullamilmigtir. Tiirkiye'ye ait ilgili veri seti,
https://timssandpirls.bc.edu/timss2019/international-database/ adresli sitede bulunan TIMSS 2019
Uluslararas: Veri Tabanindan elde edilmistir.

Ogrenci anketleri TIMSS 2019 dongiisiine katilan her dgrenci tarafindan doldurulur. Ankette
ogrencilerin temel demografik 6zellikleri, ev ortamlari, 6grenme igin okul iklimi, fen ve matematik
ogrenmeye yonelik tutumlar gibi 6grencilerin ev ve okul yasami hakkinda sorular yer almaktadir
(Hooper ve digerleri, 2017). Ayrica, TIMSS 2019 uygulamasinin bilgisayar tabanli versiyonu olan
eTIMSS 2019’a katilan tilkelerin 6grencileri, eTIMSS uygulamasina girme deneyimleri ve dijital
cihaz aginaliklar1 ve aligkanliklar: gibi ek sorular1 da yanitlamaktadirlar (Hooper ve digerleri, 2017).

Calismada Yer Alan Degiskenler
Bu calismada kullanilan ve analizlere dahil edilen degiskenler asagida agiklanmaktadir:
Cevre Farkindalig1

TIMSS ilk uygulandig1 zamandan bu yana bir¢cok dongiistinde, fen degerlendirmesinin bir parcasi
olarak gevre ve dogal kaynaklar tizerindeki insan etkisi ile ilgili konulara yonelik dordiincii ve
sekizinci smif dgrencilerinin gevre bilgilerini dlgmiistiir (Reynolds ve Komakhidze, 2022). TIMSS
2019 fen degerlendirmesinde de, su kirliligi gibi yerel sorunlardan iklim degisikligi ve etkileri gibi
kiiresel sorunlara kadar dordiincii ve sekizinci smif diizeyinde gesitli ¢evre sorunlarmi ele alan
bir¢ok madde yer almaktadir (Yin ve Foy, 2020). Ancak ilk defa ¢evresel farkindaligi 6l¢mek amaci
ile TIMSS 2019 fen degerlendirmesindeki cevre ile ilgili maddeler “Cevre Farkindalik Olgeginin”
(Environmental Awareness Scale) olusturulmasinda kullanilmistir (Reynolds ve Komakhidze,
2022). Bu 0lgek, cevresel farkindalik ile ilgili bilissel bir 6lgek olup dordiincii ve sekizinci simif
ogrencilerinin dogal ¢evre ve gevre sorunlari hakkindaki bilgilerini 6l¢gmektedir. TIMSS 2019
uygulamasinda 8. siif diizeyinde biyoloji, kimya, fizik ve yer bilimleri 6grenme alanlarinda toplam
211 fen maddesi bulunmaktadir (Centurino ve Jones, 2017). 8. sinif diizeyi igin gelistirilen Cevre
Farkindalik Olgegi ise 211 fen maddesinden 41'ini icermektedir. Bu 41 cevre farkindalig: ile ilgili
madde biyoloji ve yer bilimleri 6grenme alanlarmna aittir (Yin ve Foy, 2020). Cevresel farkindalik
Olceginin gelistirilmesi, TIMSS 2019 dongiisii icin yeni bir girisim oldugundan bu olcegin
olusturulmasinda uygulanan ve agiklanan psikometrik yontemler, biiyiik ol¢iide TIMSS 2019 fen
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degerlendirmesinin Ol¢eklendirme deneyimine dayanmaktadir (Yin ve Foy, 2020). Olusturulan 8.
siniff Cevre Farkindalik Olgegi TIMSS 2019 uygulamasma katilan 37 {ilkenin verisine
dayanmaktadir. TIMSS veri setinde 6grencilerin ¢evre farkindalig: ile ilgili hesaplanan bes olasi
deger (plausible values-PVs) bulunmaktadir (Yin ve Foy, 2020). Bu olas1 degerler 6grencinin ¢evre
farkindaligmin bir gostergesi olarak kullanilir. Dolayis1 ile bu calismada sekizinci smif
ogrencilerinin ¢evre farkindaligini yordayan faktorleri belirlemede bu olas: degerler kullanilmustir.

8. siuf diizeyi i¢in TIMSS Cevre Farkindalik Olgeginde yer alan bazi maddeler ve bu maddelere
iliskin 6grenme alanlar1 ve bilissel diizeyleri Ek A’da verilmistir.

Sosyoekonomik Statii (SES)

Bu degiskene iliskin veriler TIMSS 2019 veri tabaninda yer alan “Evde Egitim Kaynaklar1” (Home
Educational Resources-HER) lgeginden elde edilmistir. TIMSS “Evde Egitim Kaynaklar1” 6lcegini
sekizinci smif Ogrencilerinin SES diizeyini 6lgme amaciyla gelistirmistir. Bu olgek, klasik SES
kavraminin 6tesinde 6grencilerin 6grenmesini kolaylastirma potansiyeline sahip internet baglantis
ve kendi odasina sahip olma gibi evde egitim destegini igerecek sekilde gelistirilmistir (Hooper ve
digerleri, 2017). Evde Egitim Kaynaklar1 0Olgegi Ogrenci anketinden elde edilen verilere
dayanmaktadir ve “evdeki kitap sayis1”, “evdeki egitim destekleri (kendi odasi ve internet
baglantisina sahip olma durumu)” ve “ebeveynlerin en yiiksek egitim diizeyi” alt gostergelerini
icermektedir (Hooper ve digerleri, 2017).

Fen Benlik Kavram

Bu degiskene ait veriler, TIMSS 2019 veri setinde bulunan “Ogrencilerin Fende Kendilerine Giiveni”
(Students Confident in Science) 6lgeginden saglanmistir. Bu 6lgek, TIMSS 2019 dongiisiiniin 6grenci
anketinde yer alan “Fen bilimleri ile ilgili ifadelere ne kadar katiliyorsunuz? sorusu altindaki sekiz
maddeye 6grencilerin verdikleri yanitlar temel alinarak olusturulmustur (Martin ve digerleri, 2020).
Bu maddeler 6grencilerin fen alanindaki yetenekleri hakkinda ne kadar 6zgiivenli hissettiklerinin
Ol¢lisii olan “akademik benlik kavrami” ile ilgilidir (Hooper ve digerleri, 2017). Maddeler dortlii
Likert-tipinde hazirlanmis ve 1-4 aras1 puanlanmistir (1= Cok katilirim, 2= Kismen katilirim, 3= Az
Katilirim ve 4= Hig¢ katilmam). Bu degisken olusturulurken daha yiiksek puan daha yiiksek fen
benlik kavramini gosterecek sekilde kodlanmistir. Bu degiskeni 6l¢mek i¢in kullanilan sekiz madde
asagidaki gibidir:

e Fen bilimlerinde genel olarak basariliyim.

¢ Fen bilimleri benim i¢in sinif arkadaslarimin ¢oguna kiyasla daha zordur.
¢ Fen bilimleri benim gii¢lii yonlerimden biri degildir.

e Fen bilimlerini cabuk 6grenirim.

e Zor fen bilimleri problemlerini ¢6zmekte basariliyim.

e Ogretmenim fen bilimlerinde iyi oldugumu soyler.

e Fen bilimleri benim i¢in diger derslerden daha zordur.

e Fen bilimleri kafami1 karigtirir.
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Cinsiyet

Calismadaki bu degiskene ait bilgi (BSBG01) TIMSS 2019 6grenci anket verisinden elde edilmistir
(Fishbein ve digerleri, 2021b).

Verilerin Analizi

Calismadaki bagimli ve bagimsiz degiskenler arasindaki iligkileri incelemek igin Yapisal Esitlik
Modellemesi (YEM) kullanilmigtir. Dogrulayic1 6zellik tasiyan, kuramsal yapimun verilerle test
edilmesine imkan saglayan YEM (Hair ve digerleri, 2010; Schumacker ve Lomax, 2010), faktor
analizi ve regresyon analizlerinin birlesiminden olusan bir yontemdir (Hox ve Bechger, 2015;
Schreiber ve digerleri, 2006). Bu ¢alismada ¢evre farkindalig: ile cinsiyet, SES ve fen benlik kavrami
degiskenlerinin 6grencilerin gevre farkindaligini ne derece yordadigini belirleme amaci ile ilk olarak
kuramsal bir model olusturulmus ve bu model YEM analizi kullanilarak test edilmistir. Olusturulan
kuramsal modele ait yol diyagrami Sekil 1’de verilmistir.

Sekil 1
Kuramsal Model
Cinsiyet
SES Cevre Farkindalig:

Fen Benlik Kavrami

Kuramsal model olusturulduktan sonra AMOS V.24 programi kullanilarak calismada yer alan
degiskenler arasindaki iligkiler ve ilgili hata varyanslar1 betimlenerek oOl¢im modeli
olusturulmustur. Olgiim modeli tanimlandiktan sonra YEM'in sayiltilar: sirasi ile incelenmistir.
Kayip veriler, sosyal bilim arastirmacilariin yaygin olarak karsilastig1 bir sorundur (Kline, 2011).
Calismanin sonucunu etkileyecegi i¢in arastirmacilar kayip verilerle miicadele etmek zorundadir
(Graham, 2009). Kay1p veri ile bas etmede eksik veriye sahip bireyleri ya da degiskenleri silme ya
da yaklasik deger atama (imputation) yontemleri kullanilmaktadir. Ancak, farkl istatistik paket
programlar1 kayip verilerle miicadelede farkli yontemler sunmaktadir. Bu ¢alismada kayip veri ile
bas etmede AMOS un sundugu yaklasik deger atama yontemlerinden biri olan regresyon atama
(regression imputation) yontemi kullanilmistir.

YEM cok degiskenli bir analiz oldugu i¢in YEM yontemi ile analiz yaparken ¢oklu aykir1 degerlerin
ortaya ¢ikarilmasi gereklidir. Byrne (2013) ¢oklu aykir1 degerleri ortaya ¢ikarmak igin her bir gézlem
icin Mahalanobis uzakliginin karesinin (D?) hesaplanmasini 6nermektedir. Bu ¢alismada da ¢oklu
aykir1 degerleri ortaya gikarmak igcin AMOS programi ile Mahalanobis uzakhigmin karesi (D?)
hesaplanmistir. YEM gibi ¢ok degiskenli istatiksel analizler ¢oklu normal dagilim (multivariate
normality) sayiltisnin test edilmesini gerektirir (Hair ve digerleri, 2010). Ayrica YEM’de parametre
kestirimi i¢in kullanilan ML (Maksimum Olabilirlik) tahmin yontemi de ¢oklu normal dagilim
sayiltisinin karsilanmasini gerektirmektedir (Wang ve digerleri, 2017). Bunun igin ilk olarak her bir
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degisken icin tek degiskenli normallik test edilmistir. Kline (2011) normal olmayan dagilimlar:
ortaya ¢ikarmak igin ¢arpiklik ve basiklik indekslerinin kullanimini 6nermektedir. Byrne (2013),
carpiklik katsayisi |SII <3 ve basiklik katsayis1 |KII <7 olan dagilimlarin tek degiskenli normal
dagilima sahip oldugunu belirtmektedir. Bununla birlikte ¢oklu normal dagilim icin AMOS’ta
hesaplanan ¢ok degiskenli kurtosis degeri de incelenmistir. Son olarak ¢oklu ortak dogrusallik
(multicollinearity) sayiltist test edilmistir. Iki veya daha fazla degisken yiiksek iligkili (r=0,90 ve
yukarisi) ise ¢oklu ortak dogrusallik probleminden bahsedilir (Pallant, 2011). Kline (2011)’a gore
coklu dogrusallik probleminin tespiti icin “tolerance” ve “VIF” degerine bakilir. Bunun igin 6nce
degiskenler arasinda ¢oklu korelasyon degerinin karesi (R?) hesaplanir. Tolerance degeri 1-R?ye
esitir ve bu degerin 0,10’dan az olmas1 degiskenler arasinda ytiksek iligki oldugunun dolayzs ile
¢oklu ortak dogrusallik problemi oldugunun gostergesidir. VIF (Variance Inflation Factor) degeri
tolerans degerinin tersine kargilik gelir ve 10"un iistiinde olmasi ¢oklu ortak dogrusalliga isaret eder
(Pallant, 2011).

Sayiltilar incelendikten sonra IDB Analyzer ile degiskenlere ait ortalama ve standart sapma degerleri
hesaplanmistir. Degiskenler arasindaki korelasyon degerleri de hesaplandiktan sonra modeli test
etme asamasina gegilmistir. Yapisal model test edilmeden 6nce, Anderson ve Gerbing (1988)’in
onerdigi gibi oncelikle 6lciim modeli test edilmistir. Olgiim modelini test etmek igin DFA
kullanilarak, analiz sonucunda uyum istatistik degerleri incelenmistir. Daha sonra 6l¢iim modelinin
guvenirlik ve gegerlik diizeyleri degerlendirilmistir. DFA’nin amaglarindan biri 6l¢iim modelinin
gecerligini test etmek oldugu i¢in DFA ile elde edilen 6l¢iim modelinin uyum indeks degerlerinin
istenilen aralikta olmasi gegerlik icin kanit sayilmistir (Hair ve digerleri, 2010). Ic tutarhigin
gostergesi olan glivenirlik kestirimi ig¢in ise Cronbach alfa katsayisina bakilmistir. Cevre
farkindaligini yordayan faktorleri belirlemek amac ile yapisal model kurularak YEM yo6ntemi ile
analiz yapilmistir. Analiz sonucunda ilk olarak model uyum indeksleri daha sonra parametrelerin
istatistiksel anlamlilig1 degerlendirilmistir. Son olarak, yapisal modelde ¢oklu belirtme katsayisi
(coefficient of multiple determination) incelenerek modeldeki yordayici degiskenlerin bir arada
cevre farkindaligini ne derece yordadig incelenmistir.

Bulgular

On Veri Analizi

YEM analizinden 6nce YEM'in sayiltilarinin karsilanip karsilanmadig1 kontrol edilmistir. Tlk olarak
kayip veri analizi ile baglanmistir. Kayip veri icin AMOS programu ile regresyon atama (regression
imputation) yontemi kullanilmigtir. Coklu aykir1 degerleri ortaya ¢ikarmak icin ise AMOS programi
kullanilarak her bir gézlem i¢in Mahalanobis uzakligiin karesi (D?) hesaplanmistir. Aykir1 degere
sahip olan katihmailar i¢cin bu degerin diger D? degerlerinden bariz olarak biiyiik olmasi
beklenmektedir (Byrne, 2013; Tabachnick ve Fidell, 2013). Bu ¢alismada D? degeri digerlerinden
belirgin uzak olan bir katihmciya rastlanmadigi icin aykir1 deger olmadigina karar verilmistir. Bu
nedenle de katihmcailarin tiimii analize dahil edilmistir. Cok degiskenli analizlerde normalligi test
etmek igin oncelikle her bir degisken igin tek degiskenli normallik degerlendirmesi yapilmistir.
Bunun icin c¢arpiklik indeksi (SI) ve basiklik indeksi (KI) kullanilmigtir. Tablo 2’de verilen
degiskenlere iliskin carpiklik katsayisinin ve basiklik katsayisinin esik degerler olan |SI1<3.00 ve
IKII<7.00 degerlerinden (Byrne, 2013) oldukca kiiciik oldugu goriilmektedir. Her bir degiskene ait
carpiklik ve basiklik katsayilarinin ¢ok kiiciik olmas: verilerin normallik sayiltis1 i¢in 6nemli bir
kanit olusturmaktadir. Carpiklik ve basiklik degerlerine ek olarak, ¢ok degiskenli kurtosis degerine
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de bakilmistir. Tablo 2'de ¢ok degiskenli kurtosis degeri goriilmektedir. Bu degerin de oldukga
kiiciik olmasi ¢oklu normalligin saglandigini gostermektedir.

Tablo 2

Coklu Normallik Degerlendirmesi
Degisken Carpiklik cr. Basiklik katsayis1 cr.

katsayis1

BSBGSCS 0.317 8.266 0.046 0.593
BSBGHER -0.147 -3.837 0.253 3.295
BSBGO1 -0.015 -0.386 -1.993 -25.971
BSSENVO05 -0.257 -6.701 0.091 1.182
BSSENV04 -0.274 -7.150 0.028 0.363
BSSENV03 -0.324 -8.450 0.062 0.812
BSSENV02 -0.288 -7.513 0.005 0.060
BSSENVO01 -0.311 -8.111 0.128 1.667
Cok degiskenli 2.256 5.695

Not. BSBGSCS: Fen Benlik Kavrami, BSBGHER: Sosyoekonomik Statii, BSBG01: Cinsiyet, BSSENV05: Olas1
Deger-5, BSSENV04: Olas1 Deger-4, BSSENV03: Olas1 Deger-3, BSSENV(2: Olas1 Deger-2, BSSENV01: Olas1
Deger-1

Coklu ortak dogrusallik (multicollinearity) sayiltist i¢in 6nce degiskenler arasindaki korelasyon
degerlerine bakilmistir. Bu ¢alismadaki degiskenler arasindaki korelasyon degerlerinin 0.01 ile 0.47
arasinda oldugu ve tamaminin esik deger olan 0.90 degerinden (Pallant, 2011) kiigiik oldugu
goriilmektedir. Ayrica SPSS programi kullanilarak tolerans ve VIF degerleri hesaplanmistir. 1- R?ile
hesaplanan tolerans degerlerinin esik deger olan 0.10’dan biiyiik oldugu ve VIF degerlerinin de
10’dan (Pallant, 2011) ¢ok kiigiik oldugu Tablo 3'te goriilmektedir. Dolayis ile bu ¢alismada ¢oklu
ortak dogrusallik problemi bulunmamaktadir.

Tablo 3

Tolerans ve VIF Degerleri
Degiskenler Tolerans VIF
Cinsiyet 0.956 1.046
SES 0.954 1.048
Fen Benlik Kavrami 0.996 1.004

Not. SES: Sosyoekonomik statii
Betimsel Analiz

Sayiltilar incelendikten sonra, ¢alismanin degiskenlerine iliskin betimsel sonuglari elde etmek igin
IDB Analyzer programi kullanilmistir. Elde edilen betimsel veriler Tablo 4’te 6zetlenmistir.
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Tablo 4
Calismada Kullamlan Degiskenlerin Betimsel Sonuclar
Ortalama SS
Degiskenler
SES 9.47 1.82
Fen Benlik Kavrami 10.85 2.14
Cevre Farkindaligi 515.20 95.46
Kiz Yiizdesi Erkek Yiizdesi
Cinsiyet %50.21 %49.79

Not. SES: Sosyoekonomik statii, SS: Standart sapma

Tiirkiye, ortalama 515.20 gevre farkindaligi puani ile TIMSS ortalamasinin {izerinde yer almaktadir
ve bu puan ile 37 iilke arasinda 14. olmustur. Bu ¢alismada kullanilan degiskenler arasindaki
hesaplanan korelasyon degerleri Tablo 5’te verilmistir. Tabloda goriildiigii gibi cinsiyet ile diger
degiskenler arasindaki korelasyon katsayisi sifira ¢ok yakin, yani ihmal edilebilir biiytikliiktedir.

Tablo 5
Degiskenler Arasindaki Korelasyon Degerleri
Degiskenler 1 2 3 4
1. Cinsiyet 1
2.SES -0.06 1
3. Fen Benlik Kavrami -0.04 0.21 1
4. Cevre Farkindalig: -0.01 0.46 0.47 1

Not. SES: Sosyoekonomik statii
Ol¢iim Modelinin Test Edilmesi

On veri analizi ve betimsel analiz yapildiktan sonra modelin test edilmesi asamasina gegilmistir. flk
olarak 6l¢iim modeli DFA ile test edilmistir. Analiz sonucunda ortaya ¢ikan uyum indeks degerleri
Tablo 6’da verilmistir.

Tablo 6

Olgiim Modelinin Uyum Indeksleri
x> sd X?/sd CFI GFI RMSEA SRMR
69.9 17 4.110 0.998 0.996 0.028 0.007

Bu ¢alismanin model uyumunu test etmede ve raporlamada kullanilan x?, x?/sd GFI, CFI, RMSEA
ve SRMR indeksleri Tablo 7’de yer alan esik degerleri gz oniinde bulundurularak
degerlendirilmistir. Uyum indekslerinden X2 degeri, istatistiksel olarak anlamli (p<0.05)
bulunmustur. Ancak x2degeri 6rneklem biiyiikliigline duyarh oldugu igin biiyiik 6rneklemlerde
istatistiksel olarak anlamli ¢ikma egilimi yiiksektir (Hair ve digerleri, 2010). Bu nedenle, ¢calismadaki
orneklem sayist goz oniinde bulunduruldugunda orneklem biiyiikliigiinden daha az etkilenen
x¥nin serbestlik derecesine orani olan x?*/sd degerine bakilmistir (Hooper ve digerleri, 2008).
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Tablo 7

Uyum Indekslerinin Esik Degerleri
Uyum Indeksleri Kabul Edilebilir Uyum Iyi Uyum
X2 p>0.05
x2/sd 3<x?/sd<5! X2/sd<32
GFI GFI>0.90° GFI>0.95°
RMSEA RMSEA<0.064 RMSEA<0.055
SRMR SRMR<0.084 SRMR<0.05°
CFI CFI1>0.95* CFI>0.974

Not. '(Wheaton ve digerleri, 1977), 2(Carmines ve Mclver, 1983), 3(Schumacker ve Lomax, 2010), 4Hu ve
Bentler, 1999), 5(Khine, 2013)

Sonug olarak, tiim uyum indeksleri incelendiginde literatiirde belirtilen esik degerlere gore model
uyumunun genel olarak iyi uyum diizeyinde oldugu goriilmektedir. Degiskenler arasindaki
korelasyon degerlerini incelemek icin Sekil 2’de 6l¢lim modeline ait standardize yol diyagrami
verilmistir. Korelasyon degerleri modelde yer alan degiskenler arasindaki iliskinin yonii ve giicii
hakkinda bilgi vermektedir. Bu baglamda, degiskenler arasinda en giiglii iliski fen benlik kavram
ve SES ile ¢evre farkindalig1 arasinda, en zayif iligskinin ise cinsiyet ile ¢evre farkindalig1 arasinda
oldugu goriilmektedir.

Sekil 2
Olciim Modeline Ait Standardize Yol Diyagram

Cinsiyet

-.04
SES 0

Fen Benlik Kavrami

-.01
.87
Olasi Deger-1
.86
Olas1 Deger-2
.86
Cevre Farkindalig1 Olas1 Deger-3
.88
Olas1 Deger-4
.87
Olas1 Deger-5

Not. SES: Sosyoekonomik statii

Yapisal model test edilmeden once Ol¢iim modelinin gilivenirlik ve gegerlik diizeyleri kontrol
edilmistir. Glivenirlik i¢in Cronbach Alfa katsayilarina bakilmistir. Tablo 8 de verilen degiskenlere
ait Cronbach Alfa degerleri incelendiginde degiskenlerin yeterli i¢ tutarlilik giivenirligine sahip
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oldugu goriilmektedir. DFA sonucu 6l¢tim modelinin uyum indeks degerlerinin istenilen aralikta
olmasi da gegerligin saglandiginin gostergesidir.

Tablo 8

Degiskenlere Ait Cronbach Alfa Degerleri
Degiskenler Cronbach Alfa
SES 0.64
Fen Benlik Kavrami 0.85
Cevre Farkindalig1 0.96

Not. SES: Sosyoekonomik statii
Yapisal Modelin Test Edilmesi

Bu calismada 6grencilerin cinsiyeti, SES’i ve fen benlik kavrami ¢evre farkindaliklarini ne derece
yordadigimin incelenmesi amaglanmaktadir. Bu baglamda, teoriye dayali olusturulan kuramsal
modeldeki iligkileri test etmek i¢in 6l¢iim modelinde yer alan degiskenler kullanilarak Sekil 3’deki
yapisal model olusturulmustur.

Sekil 3
Yapisal Modele Ait Standardize Yol Diyagrami

Cinsiyet
87
Olasi Deger-1
86
Olas1 Deger-2
86
SES Olas1 Deger-3
88
Olas1 Deger-4
87
Olas1 Deger-5

Fen Benlik Kavrami

Not. SES: Sosyoekonomik statii

Yapisal modele gore Ogrencilerin cinsiyeti, SES'i ve fen benlik kavrami ¢alismanin bagimsiz
degiskenleri iken, 6grencilerin ¢evre farkindaliklar: ¢alismanin bagiml degiskenidir. Yapilan YEM
analizi sonucu model uyum indekslerinin ((x?/sd)= 4.110; CFI= 0.996; GFI= 0.998; RMSEA= 0.028;
SRMR = 0.007) iyi uyum araliginda oldugu goriilmektedir. Model uyum indekslerine ek olarak
tahmin edilen parametrelerin anlamlilig1 incelenmistir (Hair ve digerleri, 2010). Tablo 9’da yapisal
modele iliskin parametre degerleri verilmistir.
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Tablo 9

Yapisal Modele Iliskin Tahmin Degerleri

Stani:l. Stand. edilmemis  Standart Kritik Anlatnll.llk
faktor Oran Degeri

faktor yiikleri hata (S.E)

yikleri (B) (CR) (p)
ENV_AW <--- BSBGO1 0.03 4.84 2.29 211 0.03
ENV_AW <--- BSBGHER 0.38 18.85 0.66 28.54 ok
ENV_AW <--- BSBGSCS 0.39 16.58 0.56 29.79 ok
BSSENV01 <--- ENV_AW 0.93 1.00
BSSENV02 <--- ENV_AW 0.93 0.97 0.01 111.51 e
BSSENV03 <--- ENV_AW 0.93 0.99 0.01 112.54 e
BSSENV04 <--- ENV_AW 0.94 1.01 0.01 116.02 o
BSSENV05 <--- ENV_AW 0.93 1.00 0.01 114.44 e

Not. ENV_AW: Cevre Farkindaligi, BSBGSCS: Fen Benlik Kavrami, BSBGHER: Sosyoekonomik Statii,
BSBGO1: Cinsiyet, BSSENV01: Olasi Deger-1, BSSENV02: Olas1 Deger-2, BSSENV03: Olas1 Deger-3,
BSSENV04: Olas1 Deger-4, BSSENV05: Olas1 Deger-5, *** p< 0.001

Tablo 9’da verilen standardize edilmis yol katsayilari (path coefficient) ¢oklu regresyon analizindeki
beta (3) degerine karsilik gelmektedir. Yani, bu standardize yol katsayilar1 kullanilarak, yapisal
modelde bagimsiz degiskenlerin bagimli degiskeni yordama giigleri kiyaslanabilmektedir. Sekil 3'te
verilen yapisal modeldeki (3 degerleri incelendiginde tiim degiskenlerin (cinsiyet, SES ve fen benlik
kavrami) cevre farkindalig: tizerinde dogrudan etkilerinin pozitif yonde oldugu goriilmektedir.
Ayrica cinsiyet, SES ve fen benlik kavramu ile cevre farkindalig1 arasindaki bu iligkilerin istatistiksel
olarak anlamli (p<0,05) oldugu goriilmiistiir. Ancak cinsiyet ile cevre farkindalig1 arasindaki yol
katsayisinin (3= 0.03) ihmal edilebilir bir etki biiytikliigline karsilik geldigi goriilmektedir. SES ve
fen benlik kavrami ile ¢evre farkindaligi arasindaki yol katsayilar: ise orta biiyiikliikte bir etki
biiytikliigline karsilik gelmektedir. Ayrica, yapisal modelde ¢oklu belirtme katsayis: (coefficient of
multiple determination) incelenmistir. Coklu belirtme katsayisinin R?= 0.36 oldugu goriilmektedir.
Bu baglamda, tiim bagimsiz degiskenlerin bagimli degiskeni yordamadaki katkis1 %36’dir. Yani
cinsiyet, SES ve fen 0Oz-benlik kavrami birlikte Ogrencilerin ¢evre farkindaligmin %36’simi1
agiklamaktadir.

Tartisma, Sonug ve Oneriler

Stirdiriilebilirligi tesvik etmek yasadigimiz gezegenin dengede kalmasi i¢in 6nem arz etmektedir.
Bu nedenle, SDG'ler, giiniimiiz kiiresel sorunlari ile miicadele etmede tiim diinyay: harekete
gecirmek igin Birlesmis Milletler tarafindan olusturulmustur (UNESCO, 2016a, 2016b). "Kaliteli
Egitim" hem SDG 4'tin odak noktasidir hem de diger on alt1 SDG'nin de bazi hedeflerinin temelini
olusturmaktadir (UNESCO, 2016b). Ayrica, kaliteli egitim gezegenimizin gelecegi icin yapilabilecek
en iyi yatirim olarak goriilmektedir (Didham ve Ofei-Manu, 2015). Ciinkii iklim degisikligi gibi
kiiresel sorunlarin ¢oziimiinde gerekli bilimsel bilgi ve becerinin kazamlmasmnda egitimin rolii
biiyiiktiir (UNESCO, 2016a).

Tam bu noktada, daha siirdiiriilebilir bir diinyaya ulasmak icin gerekli kiiresel doniistimii
saglamadaki etkisinden dolay1 ESD 6n olana ¢ikmaktadir (Leicht ve digerleri, 2018). Bu nedenle,
diinyanin dort bir yanindaki egitim paydaslari, stirdiiriilebilirlik i¢in egitimin yani daha spesifik
olarak ESD'nin etkisini gelistirmeye ¢alismaktadir (UNESCO, 2020). Bunun i¢in ESD’nin izlenmesi
ve buna yonelik uygun ortamlarin yaratilmas: gerekmektedir (Didham ve Ofei-Manu, 2015). 2030
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Glindemi, ESD’nin taahhiitlerine yonelik ilerlemeyi, gelismeyi Ol¢gmek igin uygun sistemler
gelistirilmesini Onermektedir (UNESCO, 2020). Bu yonde uluslararasi biiyiik 06lgekli
degerlendirmeler, iilkeler aras1 veriler toplayarak bu siirece 6nemli katki saglayabilir (IEA, 2020).
TIMSS, bu siirece katki saglama amaciyla 2019 dongiistinde “Biyoloji ve Yer Bilimleri” 6grenme
alanlarinda yer alan cevre ilgili maddeleri kullanilarak 6grencilerin ¢evre sorunlari hakkindaki
anlayislar1 hakkinda bilgi elde etmek igin “Cevre Farkindalik Olgegini” gelistirmistir (Yin ve
Fishbein, 2020).

TIMSS 2019 Cevresel Farkindalik Olceginden elde edilen veriler, grencilerin bir dizi gevre konusu
ile ilgili bilimsel anlayislarina iligkin tilkelere hem ulusal hem de uluslararas: diizeyde degerli ve
ayrintili bilgi vermektedir. Ornegin, bu &lgekten elde edilen veriler analiz edildiginde 8. sinif
diizeyinde katiima {ilkeler arasinda 6grencilerin ¢evre maddelerini dogru yanitlama becerileri
arasinda biiyiik farkliliklar oldugu goriilmektedir (Fishbein ve digerleri, 2021a). Baz: tilkelerdeki 8.
smif 6grencilerinin gevre sorunlari ve siirdiiriilebilirlik ile ilgili bilissel boyutta eksiklerinin oldugu
anlagilmaktadir (Haring, 2021). Ulkelerin ortalama gevre farkindalik puanlari incelendiginde ise
Singapur ve Cin Tapei'nin puaninin en yiiksek oldugu, onlar1 Japonya, Kore ve Finlandiya'nin
izledigi goriilmektedir (Fishbein ve digerleri, 2021a). Tiirkiye'nin ortalama cevre farkindalik
puaninin ise TIMSS ortalamasinin tizerinde oldugu ve 37 katihmai tilke arasinda 14. sirada yer aldig:
gortilmektedir (Fishbein ve digerleri, 2021a). Bununla birlikte, TIMSS verisi, aragtirmacilara
ogrencilerin ¢evre farkindaligini etkileyen faktorleri inceleme firsati da sunmaktadir.

Bu baglamda bu ¢alismanin temel amaci, TIMSS 2019 Tiirkiye verisi kullanilarak 6grencilerin cevre
farkindaligini yordayan degiskenlerin incelemesidir. Bu dogrultuda TIMSS'in 2019 déngiisiinde
ogrencilerin ¢evre sorunlarina iliskin biligsel anlayislar1 hakkinda bilgi elde etmek icin gelistirdigi
“Cevre Farkindalik Olceginden” elde edilen veri kullanilmistir. Bu dlgekten elde edilen veri ile
Tiirkiye’deki 8. siif 6grencilerinin ¢evre farkindaliklarinin fen benlik kavrami, SES ve cinsiyet ile
iliskisi YEM yontemi kullanilarak arastirilmistir.

Fen Benlik Kavrami

Bu ¢alismanin en 6nemli bulgusu, fen benlik kavraminin 6grencilerin ¢evre farkindaligini en giiglii
yordayan degisken olmasidir. Ogrencilerin akademik bir alandaki yeteneklerine iligkin algilari, yani
akademik benlik kavrami (Marsh, 1987), literatiirde akademik basariy1 agiklayan énemli bir faktor
olarak goriilmektedir (Marsh ve Martin, 2011; Susperreguy ve digerleri, 2018). Ayrica, Marsh ve
Martin (2011) akademik benlik kavraminin istenilen egitim c¢iktilarmi etkilemede ©nemli rol
oynadigii belirtmektedir. Bu ¢alismada Ogrencilerin fen benlik kavraminin gevre farkindalik
diizeyini giiclii sekilde yordadiginin bulunmasi bu iddiay1 desteklemektedir. Sonug olarak, pozitif
fen benlik kavramina sahip olan 6grenciler ¢evre sorunlaria yonelik daha fazla bilimsel bilgi ve
anlayisa sahip olma egilimindedir.

Fen benlik kavrami ve ¢evre farkindalig1 arasindaki bu iligki, 6grencilerin gevre bilincine dolayisi ile
surdiiriilebilirlige daha fazla katk: saglanabilmesi i¢in fen egitiminde 6grencilerin olumlu fen benlik
kavrami gelistirmesine destek olunmas1 gerektiini gostermektedir. Craven ve digerleri (2003)
ogrencilerde olumlu benlik kavrami gelisimine destek olacak bazi Onerilerde bulunmaktadir.
Ornegin, 6gretmenler sinif ortamlarmi 6grencilerin fen benlik kavramini tesvik edecek sekilde
diizenleyebilir. Ayrica, 6gretmenlerin 6grencilerine yapict ve olumlu doniit vermesi 6grencilerinin
olumlu fen benlik kavrami gelisimine katki saglayacaktir. Ogretmenlerin gercekci ve mantikl
tesviklerde bulunmasi da olumlu fen benlik gelisimine katki saglayabilir (Craven ve digerleri, 2003).
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Ogretmenler 6grencilerde olumlu fen benlik kavrami gelisimini desteklerse 6grencilerin cevre

farkindaligy artacaktir ve bu da gevre yanlis1 davraniglarda bulunma ihtimallerini artiracaktir.
Boylece siirdiiriilebilirlige katki saglanmus olacaktir.

SES

Bu calismada, 6grencilerin ¢evre farkindaligini yordayan en etkili degiskenlerden bir digerinin SES
oldugu bulgusuna ulagilmistir. Yani SES, 6grencilerin gevre farkindaligi puanlarindaki varyansi fen
benlik kavramindan sonra en ¢ok agiklayan degiskendir. Bu bulgu, 6nceki ¢alismalar ile benzerlik
gostermektedir (Adrogué ve Orlicki, 2022; Coertjens ve digerleri, 2010; List ve digerleri, 2020).
Ornegin, List ve digerleri (2020) PISA 2015 verilerini kullanarak 6grencilerin gevre farkindaliklarini
yordayan 6grenci, okul ve iilke diizeyindeki degiskenleri arastirmigtir. PISA cevre farkindalig ile
ilgili bu veriyi ¢evre farkindali$1 6lgceginden elde etmektedir. Ancak PISA veri setinde bulunan bu
olcek, ogrenci anketlerinde bulunan “Asagidaki ¢evre sorunlari hakkinda ne kadar bilgilisiniz?”
sorusuna iligkin yedi ¢evre sorununa yonelik 6grencilerin 6z bildirimlerine dayanmaktadir (OECD,
2017). List ve digerleri (2020), yaptiklar1 arastirmada bu calismanin bulgularina paralel olarak SES
ile cevre farkindalig1 arasinda pozitif bir iliskinin oldugunu belirtmektedir. Yani, SES diizeyi yiiksek
olan Ogrenciler, SES diizeyi diisiik olanlara gore daha yiiksek gevre farkindaligina sahip olma
egilimindedir. Bu bulgunun 1s1§inda, egitim politikacilarina SES’in ¢evre farkindalig: tizerindeki
etkisinin azaltilmasina yonelik 6nlemler alinmas1 gerektigi sdylenebilir. Ciinkii 6grencilerin ¢evre
sorunlar1 ve insan davranislarinin ¢evre lizerindeki etkisine yonelik farkindaliklari, gezegenimizin
kars1 karsiya oldugu cevre sorunlarini azaltmaya yonelik ¢evre yanlisi davranislar sergilemeleri igin
ogrencilere onemli bir alt yap1 olusturmaktadir (Jang-Jones ve Webber, 2019). Bu baglamda, diisiik
cevre farkindaligi gezegendeki tiim canlilari etkiledigi icin kiireseldir ve stirdiiriilebilirligi
etkilemektedir. Bu nedenle, SES agisindan dezavantajli Ogrenciler igin ¢6ziim bulmak bu
ogrencilerin gevre farkindaliklarmni artiracaktir. Bu daha fazla gevre yanlhsi davraniglara dolayisi ile
de stirdiiriilebilirlige katki saglayacaktir.

SES’i diisiik 6grenciler igin en etkili ¢oziimiin ise egitim oldugu agiktir (Schleicher, 2019). SES
agisindan dezavantajli 6grencilerin  egitim yolu ile ¢evre farkindaliklarmin artirilmas:
stirdiiriilebilirlik i¢in 6nemli bir adim olacaktir. Tiirkiye 2015 yilinda kabul edilen “2030
Stirdiiriilebilir Kalkinma Giindemini” kabul ettigini belirtmistir. Bu dogrultuda, Tiirkiye her alanda
kalkinmasmi, 2030 yilina kadar esitsizligi azaltma, iklim degisikligi ile miicadele etme, cevreyi
koruma, ekonomik biiytime ve kaliteli egitim gibi 17 SDG’yi kapsayan giindeme bagli olarak
stirdlirecegini ifade etmis bulunmaktadir. Ayrica, 2030 Giindemi "kimseyi geride birakmama"
cagrisinda bulunmaktadir. Bu cagri 6grencilerin SES gibi demografik 6zellikleri agisindan geride
kalmamalarini igerir. Yani Tiirkiye bu giindeme bagliligin belirterek egitimde esitsizligi azaltma
konusunda miicadele edecegini belirtmektedir.

Ayrica, egitim, yillardir ¢evre ve siirdiiriilebilirlik konularini ele almada ve insan refahini saglamada
kritik bir faktor olarak kabul edilmektedir (UNESCO, 2016a). Fakat egitimin, simdiki ve gelecek
nesillerin refahi icin daha siirdiiriilebilir bir diinya yaratmak {izere degismesi gerektigi
belirtilmektedir. Bu dogrultuda artan siirdiiriilebilirlik ihtiyacindan ESD’nin dogdugu
belirtilmektedir (UNESCO, 2020). ESD, SDG'lerle iliskilidir ve her bir SDG'nin hedeflerinden en az
biri biyolojik gesitlilik, iklim degisikligi, stirdiiriilebilir tiretim, tiiketim ve siirdiiriilebilir kalkinma
temalarina iligkin farkindalig1 artirmay1 amaglamaktadir (UNESCO, 2016a). Bu baglamda ESD’nin
cevre farkindaligy ile dogrudan iligkili oldugu belirtilmektedir.
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Schleicher (2019) “Sosyoekonomik acidan dezavantajli 6grencilerin genellikle hayatta tek bir sans1
vardir ve bu onlara potansiyellerini gelistirme firsat1 sunan iyi bir okul ve 6gretmendir” diyerek
okul ve 6gretmenin dezavantajli 6grenciler i¢in 6nemini belirtmistir. Dolayst ile cevre farkindaligim
artirmak igin ESD'nin uygulanmasinda okullar ve dgretmenler &nemli rol oynamaktadir. Ornegin,
okullar ve 6gretmenler 6zellikle SES agisindan dezavantajli 6grencilerin kiiresel cevre sorunlarin
fark etmelerine yonelik firsatlar yaratabilir. Bununla birlikte, Tiirkiye miifredatinda gelecek yil yer
almasi planlanan “Cevre Egitimi ve Tklim Degisikligi” segmeli dersinde 6gretmenler, hem diinyanin
kiiresel olarak karsilastig1 cevre sorunlar1 hakkinda farkindalik yaratmada hem de siirdiiriilebilir
bir ¢evre icin 6grencilerin bireysel sorumluluklarinin farkina varmalarinda ve gevre yanlisi tutum
gelistirmelerinde 6nemli rol oynayabilir (MEB, 2022). Kisacasi, hem okul hem de 6gretmenler
ogrencileri daha siirdiiriilebilir bir gelecege hazirlamada etkin rol alabilir.

Cinsiyet

Bu ¢alismanin en ¢arpici bulgusu, cinsiyet ile ¢evre farkindaligi arasindaki iliskinin ihmal edilecek
kadar zayif olmasidir. Bu bulgu, TIMSS 2019 raporundaki sonug ile paralellik gostermektedir
(Fishbein ve digerleri, 2021a). Ayrica, List ve digerleri (2020), PISA 2015 verilerini kullanarak
yaptiklar1 calismada cinsiyetin O6grencilerin ¢evre farkindaliklarini yordamadigi sonucuna
ulagmustir. Ancak, literatiirde ¢evre sorunlarina iliskin farkindalikta cinsiyet farkliliklarin gozlendigi
calismalar yer almaktadir (Coertjens ve digerleri, 2010; Gokmenoglu ve digerleri, 2011). Ornegin,
Gokmenoglu ve digerleri (2011), PISA 2006 verilerini kullanarak yaptiklar: ¢alismada kizlarin gevre
sorunlarina iligskin farkindaliklarmin erkeklere gore daha yiiksek oldugunu bulmuslardir. Ote
yandan, Coertjens ve digerleri (2010) 2006 PISA verisi ile yaptig1 calismada kizlarin cevre
farkindaliklarinin erkeklerden daha diisiik oldugunu bulmustur. Bu ¢alismada cinsiyetin cevre
farkindaligini yordamadaki etkisinin ihmal edilebilir diizeyde ¢ikmasi Tiirkiye adina ¢ok degerli ve
sevindiricidir. Clinkii kiz ve erkek 6grenciler arasindaki akademik farkliliklar igin “cinsiyet farki”
terimi kullanilmakta ve bu da firsat esitsizligi olarak goriilmektedir. Bununla birlikte, UNESCO,
cinsiyet esitligini egitimin en onemli amaclarindan biri olarak ilan etmis ve bu amac SDG’lerin
cercevesine dahil etmistir (UNESCO, 2016b). Bu baglamda Ogrencilerin bilissel anlamda cevre
farkindaligy iizerinde cinsiyet farkinin olmamasi, Tiirkiye’de firsat esitliginin bir gostergesi olarak
algilanmaktadr.

TIMSS 2019 8. smif gevre farkindalik sonuglar1 detayl incelendiginde Umman, Bahreyn, Urdiin,
Katar ve Misir iilkelerinde kizlarin ¢evre sorunlarina iliskin farkindaliginin daha yiiksek oldugu
goriiliirken, Macaristan, Kore Cumhuriyeti, Sili, Italya ve Rusya {ilkelerinde ise erkeklerin gevre
farkindaliginin daha yiiksek oldugu goriilmektedir (Fishbein ve digerleri, 2021a). Bununla birlikte,
Tiirkiye, Giircistan, Irlanda, Ingiltere ve Litvanya iilkelerinde ise gevre farkindahig1i bakimindan
cinsiyet farkliligi bulunmamaktadir (Fishbein ve digerleri, 2021a). Buradan yola ¢ikarak cinsiyet ve
cevre farkindalig1 arasindaki iliskinin farkh kiiltiirler ve {ilkeler arasinda farklilik gosterdigi
sOylenebilir.

ESD’nin Uygulanmasi

ESD, stirdiirtilebilir kalkinmaya destek olmak icin 6grencileri gevre yanlis1 davraniglara tegvik etme
hedefini tasimaktadir. Cevre farkindaliginin ise ¢evre yanlis1 davranislarin belirleyicisi oldugu
onceki calismalarda ortaya koyulmustur (Bamberg ve Mdser, 2007). Bu baglamda, ESD'nin 6ncelikle
cevre farkindaligini gelistirmesi dnem arz etmektedir. Bununla birlikte, ESD &grencilerin gevreye
yonelik eylemlere gegmesinde sadece 6grencilerin bilgilerini gelistirmelerinde degil, tutumlarin ve
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davraniglarini gelistirmede de kilit rol oynamaktadir. Bu ¢alismada, fen benlik kavraminin ¢evre
farkindaligy tizerinde etkisi oldugu sonucuna ulasilmistir. Yani, ESD ile Ogrencilerin benlik
algilarinin  gelistirilmesi neticesinde Ogrencilerin ¢evre sorunlarina yonelik bilimsel anlayis
gelistirmeleri saglanabilir. Bu noktada, ESD'nin uygulanmasinda okullara ve 6gretmenlere 6nemli
rol diismektedir. Yani, okul ve 6gretmenler 6grencilerin gevreye iliskin sadece biligsel yeterliklerini
degil tutum ve davranigsal yeterliklerini de gelistirebilir.

Ogrencilerin ESD ile gevre farkindaliklarinin artmas, cevre sorunlarini fark etmelerini hizlandiracak
ve bu sorunlarin gevresel, ekonomik ve sosyal agidan nasil etkilerinin olacagini anlamalarini
kolaylastiracaktir. Ayrica gevresel sorunlarla karsilastiklarinda bilimsel veriye dayali bireysel ve
toplumsal kararlar almalarini kolaylastiracaktir.

Calismanin Sinirliliklar: ve Oneriler

Bu ¢alismanin sonuglar1 degiskenler arasindaki nedensel iligkiler igin ipucu saglasa da nedensel
cikarimlar yapmaya izin vermez. Ayrica, bu calismada kullanilan fen benlik kavrami ve SES
degiskeni igin elde edilen veriler 6grenci anketinden elde edilmistir. Bu veriler 6grencilerin kisisel
bildirimlerine dayandig: igin verilerin yanli olma olasiigimmin bulunmas: bu calismanin diger
smurliligidir. Son olarak, bu calisma kapsaminda cevre farkindaligini yordayan degiskenleri
kesfetmek igin olusturulan model fen benlik kavrami, SES ve cinsiyet degiskenleri ile sinirhdir.
Ancak, ¢evre farkindaligini yordayan baska degiskenler olabilir. Dolayis ile, ¢evre farkindaligini
etkileyecek fen ile iligkili bilissel olmayan fene yonelik igsel motivasyon gibi diger degiskenlerin
etkisini arastirmak igin farkli modeller olusturularak bu modellerin analiz edilmesi 6nerilmektedir.
Ayrica TIMSS, 2019 yilinda olusturdugu “Cevre Farkindahk Olgegini” gelistirerek, 2023
dongiistinde Ogrencilerin gevre bilgisinin yaninda gevreye yonelik tutumlarini ve davranislarini
O0lgmeyi amagcladigini belirtmektedir (Reynolds ve Komakhidze, 2022). Bunun igin 2023
dongiisiinde, 6grenci anketlerinde 6grencilerin ¢evreye yonelik tutumlar1 ve davraruslar ile ilgili
maddeler yer alacaktir. Boylece, egitim paydaslarina dordiincii ve sekizinci smif 6grencilerinin
cevresel sorunlar ile yiizlesmeye ne derece hazir olduklarma iliskin daha detayli ¢ikarim
yapmalarma imkan saglayacaktir (Reynolds ve Komakhidze, 2022). Bu nedenle, 2023'te
uygulanacak TIMSS verileri kullanilarak 6grencilerin biligsel olan ¢evre farkindaliklarinin duyussal
ozelliklerden olan gevreye yoOnelik tutum ve davranislari ile iliskisinin incelenmesi de gelecek
arastirmalar i¢in onerilmektedir.

Sonuglar

Arastirma sorusu temel alinarak olusturulan model analiz edildiginde, fen benlik kavraminin ¢evre
farkindaligini en giiglii yordayan degisken oldugu bulunmustur. Yani, Ogrencilerin g¢evre
farkindaligini en iyi agiklayan degiskenin duyussal bir 6zellik olan fen benlik kavrami oldugu
sonucuna ulasilmistir. Ayrica, 6grencilerin SES diizeyinin de gevre farkindaliklarini agiklayan
onemli bir degisken oldugu saptanmustir. Yani ailelerinin SES diizeyi daha yiiksek olan 6grencilerin
cevre sorunlarma iliskin farkindaliklar1 daha fazladir. Son olarak ise, cinsiyet ile ¢evre farkindalig:
arasindaki iliskinin ise ihmal edilebilir diizeyde oldugu bulunmustur. Yani kiz ve erkek
ogrencilerinin ¢evre farkindaliklar1 arasinda 6nemli bir farklilik olmadig gortilmiistiir.
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APPENDIX A

Example Items in the 8th Grade Level TIMSS Environmental Awareness Scale and
Corresponding Learning Domains and Cognitive Levels

Content Domain: Biology
Cognitive Domain: Applying
Description: Identifies what human activity can cause algal blooms

Algal blooms can occur In freshwater ponds when there are too many
nutrients in the water. These blooms can be harmful to other wildiife.

The picture shows an algal bloom In a pond.

What human activity can cause too many nutrients to enter a pond
and cause an algal bloom?

‘ farming with a lot of ferulizer

@ burning chemicals in factories

@ using aerosol spray cans

@ planting lots of rees around a pond

The answer shown illustrates the type of response that would receive full credit (1 point).

Content Domain: Biology
Cognitive Domain: Reasoning
Description: Explains how roof gardens in cities help reduce the amount of carbon dioxide in the air

In some large citles, owners of large bulldings and houses have
Installed gardens on the roofs. Having more gardens helps reduce
the amount of carbon dioxide In the air,

How does Increasing the number of gardens help reduce the amount
of carbon dioxide In the air?

There are more trees and plants taking carbon dioxide out of
the air during photosynthesis.

The answer shown illustrates the type of response that would receive full credit (1 point).
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Sinif Diizeyi TIMSS Cevre Farkindalik Olceginde Yer Alan Bazi Maddeler ve Bu
Maddelere Iligkin Ogrenme Alanlar ve Bilissel Diizeyleri

Content Domain: Biology
Cognitive Domain: Applying
Description: Identifies what human activity can cause algal blooms

Algal blooms can occur In freshwater ponds when there are too many
nutrients in the water. These blooms can be harmful to other wildiife.

The picture shows an algal bloom in a pond.

in algae

What human activity can cause too many nutrients to enter a pond
and cause an algal bloom?

. farming with a lot of ferulizer

@ burning chemicals in factories

@ using aerosol spray cans

@ planting lots of rees around a pond

The answer shown illustrates the type of response that would receive full credit (1 point).

Content Domain: Biology
Cognitive Domain: Reasoning
Description: Explains how roof gardens in cities help reduce the amount of carbon dioxide in the air

In some large cities, owners of large bulldings and houses have
Installed gardens on the roofs. Having more gardens helps reduce
the amount of carbon dioxide In the air

How does Increasing the number of gardens help reduce the amount
of carbon dioxide In the air?

There are more tees and plants taking carbon dioxide out of
the air during photosynthesis.

The answer shown illustrates the type of response that would receive full credit (1 point).
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