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The scope of the research was two-fold: (1) to determine climate change hope of pre-
service teachers enrolled in three majors; (2) to investigate the effect of major and
gender on their hope about climate change. The data of the study, which followed the
survey method, were gathered utilizing the “Climate Change Hope Scale - CCHS”. First,
the data from 336 pre-service teachers were used to assess whether the Turkish version
of the CCHS was valid and reliable. The results indicated that it could be used as a valid
instrument to measure pre-service teachers’ hope about climate change. The reliability
coefficient was found to be .82. The CCHS was then administered to 859 pre-service
teachers enrolled at different universities in Turkey. The data were analyzed using two-
way ANOVA, one-way ANOVA, and contrast command. A statistically significant
difference in climate change hope between female and male pre-service teachers
enrolled in science education was found, in favor of females. However, simple effects in
the other majors were not significant, indicating that for pre-service teachers enrolled
in both primary school education and pre-school education, females and males had
similar climate change hope scores.
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Arastirma Makalesi

Arastirmanin kapsami iki yoénlidir: (1) Ug farkli bransta kayith égretmen adaylarinin
iklim degisikligi umutlarini belirlemek; (2) Brans ve cinsiyetin katiimcilarin iklim
degisikligine dair umutlan Gzerindeki etkisini arastirmak. Tarama yénteminin izlendigi
calismanin verileri “iklim Degisikligi Umut Olgegi - iDUO” kullanilarak toplanmustir. ilk
olarak, 336 dgretmen adayindan elde edilen veriler, iDUQ'niin Tiirkce versiyonunun
gegerli ve glvenilir olup olmadigini degerlendirmek igin kullaniimigtir. Sonuglar,
iDUQO'niin 6gretmen adaylarinin iklim degisikligine dair umutlarini 8lgmek igin gecerli bir
arag olarak kullanilabilecegini gostermistir. Glvenirlik katsayisi .82 olarak bulunmustur.
iDUO daha sonra Tirkiye'deki farkl tniversitelerde kayitl 859 &gretmen adayina
uygulanmistir. Veriler, iki yonli ANOVA, tek yonli ANOVA ve kontrast komutu
kullanilarak analiz edilmistir. Fen Bilgisi Egitimi Anabilim Dali'na kayith kadin ve erkek
O0gretmen adaylari arasinda iklim degisikligi umudunda kadin 6gretmen adaylari lehine
istatistiksel olarak anlamli bir fark bulunmustur. Bununla birlikte, diger branslardaki
basit etkilerin anlamli olmadigi tespit edilmistir. Bu sonug hem sinif egitimi hem de okul
oncesi egitimine kayith 6gretmen adaylari icin kadin ve erkeklerin benzer iklim degisikligi
umut puanlarina sahip oldugunu géstermektedir.
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Introduction

The term ‘Earth’s energy budget’, suggested by Atkinson (2017), refers to the equilibrium between the
energy that arrives to Earth from the sun and the energy that goes from Earth back out to space. Although
our planet is constantly struggling to maintain the existing balance, human activities scupper its effort. In
other words, since the Industrial Revolution (between 1850 and 1900), a dramatic increase in greenhouse
gas concentrations in the atmosphere has occurred (ACS Climate Science Working Group, n.d.; Mitchell,
1989). Although natural events contribute to this increase, human activities (primarily fossil fuel burning)
are strongly believed to be the main culprit behind the growth in atmospheric greenhouse gas levels
(Intergovernmental Panel on Climate Change [IPCC], 2008). As a result, this increase causes our planet to
warm in response, and the long-term heating of the Earth’s climate system driven mainly by human
activities is called global warming (Twain, n.d.). Global warming leads to climate change, which can
negatively affect weather in various ways (Singh & Singh, 2012). Observations such as the growth rate of
greenhouse gas concentrations in the atmosphere and more intense weather events indicate that climate
change is occurring faster than even the most pessimistic scenarios estimated by the IPCC (Fritze et al.,
2008).

There is an international consensus that climate change is arguably the most worrying and far-reaching
global environmental problem today (Gillett et al., 2004; Haines et al., 2006; Kim et al., 2014) and that
tackling it requires responsible action by all nations and individuals (Kurup et al., 2021). The cumulative
effect of individual actions plays a pivotal role in mitigating and adapting to global environmental
problems such as climate change and creating an ecologically sustainable society. Although several factors
directly or indirectly influence individuals’ pro-environmental behaviors, environmental knowledge
appears to be an important factor in explaining whether people exhibit environmentally friendly behavior
(Kollmuss & Agyeman, 2002). More highly educated people about environmental issues may be more
likely to engage in pro-environmental behaviors because they are more aware of the potential impacts of
environmental problems and know what they can do to mitigate and adapt to climate change (Olli et al.,
2001; Vicente-Molina et al., 2013). However, some researchers argue that although knowledge is an
important factor in promoting environmentally friendly behavior, it is insufficient on its own (Carmi et al.,
2015; Frick et al., 2004). In other words, although knowledge is crucial for ecological behavior, it alone is
not enough to reverse environmental problems that threaten human existence (Kaiser & Fuhrer, 2003).
Hope may be a factor that complements knowledge in predicting people’s engagement in environmental
action (Ojala, 2012a). Stevenson and Peterson (2016), who studied middle school students, found that
hope about climate change is a key predictor of pro-environmental behavior. Researchers emphasize that
bringing about solutions to climate change may be more likely if people have a high sense of hope about
this global environmental problem (Li & Monroe, 2019). Ojala (2012a), who investigated whether hope
concerning climate change affected pro-environmental behaviors when controlling for known factors (e.g.
age, gender, knowledge, values, and so on), found that young people with a high degree of constructive
hope would behave environmentally friendly.

The concept of hope, which is defined as the perceived capability to generate pathways to reach
desired goals and to motivate oneself to use these pathways (Snyder, 2002), is a multidimensional
complex construct that includes both cognitive and emotional dimensions (McGeer, 2004; Ojala, 2012a;
2015; Snyder et al., 1991; Snyder et al., 2000). The cognitive part of the concept of hope enables people
to generate workable routes to achieve desired goals while the emotional part provides goal-directed
energy to take action even if there are some uncertainties (Ojala, 2015). Although the concept of hope
manifests some similarities to other constructs involving self-efficacy, optimism, self-esteem, and
problem-solving, it is slightly different from these constructs (Snyder, 2002; Snyder et al., 2002). According
to the most well-known psychological theory of hope developed by Snyder et al., (2001), hope consists of
three components: goals — anything that an individual wants to experience, create, do, or become;
pathways thinking (also called waypower) — developing new strategies and ways to reach desired goals;
agency thinking (also called willpower) — the motivation to start and pursue these pathways. Based on the
relationship between these three components, the high-hope person can set his/her goals for
him/herself, can generate a plausible route (or alternative plausible routes) to accomplish these desired
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goals, and is confident about his/her capacity to follow the route to achieve the goals (Moulden &
Marshall, 2005; Snyder, 2002). Moreover, high-hope individuals perceive themselves as being more
flexible thinkers in generating alternative routes than low-hope ones (Snyder, 2002). People with a higher
level of hope have a greater number of and more difficult goals than those with a lower level of hope
(Snyder, 1995), and are likely to be more successful in accomplishing these goals (Li & Monroe, 2019;
Snyder et al., 1991). Compared to low-hope individuals, high-hope individuals are more likely to think of
alternative ways to meet goals, especially when they face challenging goals (Snyder et al., 2003). Hope is
a powerful motivational force that provides mental energy to engage people in solving problems (Ojala,
20123; Li & Monroe, 2019) and helps people solve their problems by encouraging them to think positively
(Ratinen & Uusiautti, 2020).

Researchers emphasize that climate change education plays an important role in climate change
mitigation and adaptation, but that it should focus not only on enhancing understanding of climate change
but also on increasing hope regarding climate change (Li & Monroe, 2019; Ojala, 2013; 2015; 2017).
Climate change education appears to be a collective process in which teachers and students play a role
together (Ojala, 2012a), and increasing hope in teachers has the potential to positively influence the
development of hope in their students (Snyder et al., 2003; Swim & Fraser, 2013). Pre-service teachers
are the teachers of the future, and first, determining the current status of their hope concerning climate
change, and exploring the demographic characteristics that have the potential to affect their hope may
be important to contribute to the increase in their hope about climate change. Hence, this research
considered two factors that may have a direct or indirect effect on hope concerning climate change after
reviewing the previous works on factors influencing knowledge of, attitudes toward, concern about, and
hope about climate change. Major is the first of these two factors. Environmentally literate individuals
play a key role in a sustainable future. Children develop their knowledge of and attitudes towards the
environment mainly through school-based environmental education. Therefore, some scholars suggested
that environmental education should begin at the early childhood level (Ardoin & Bowers, 2020; Gunsen,
2023). Similarly, Michail et al., (2007) emphasized that environmental education should begin in primary
schools before students develop prejudices based on misconceptions. Consequently, environmental
education should begin at an early age and continue increasingly in the upper grades. Therefore, the
current study included pre-service teachers from pre-school to secondary school as a population. The
reason for selecting pre-service science teachers at the secondary school level is that they are mainly
responsible for developing eco-friendly students at the secondary school level. In addition, both content
and number of science- and environmental-related courses provided to students enrolled in different
majors in the faculty of education are not the same. More clearly, many faculties of education in Turkey
use the curriculum recommended by the Council of Higher Education [YOK], and many courses in this
curriculum are compulsory while some are elective. An examination of the curriculum of the pre-school
teacher education program on the official website of the YOK (https://www.yok.gov.tr/kurumsal/idari-
birimler/egitim-ogretim-dairesi/yeni-ogretmen-yetistirme-lisans-programlari) showed that it included
only one compulsory science and environmental-related course, called “Science Education in Early
Childhood”, which does not specifically include environmental issues. Students take it in the fall semester
of their second year. However, the curriculum includes an elective course called “Sustainable
Development and Education”, which includes environmental-related topics such as sustainable
environment, ecology, global environmental problems, etc. A review of the curriculum of the primary
school teacher education program indicated that the students enrolled in this program take a compulsory
environmental-related course called “Environmental Education” in the fall semester of the first year.
Another compulsory science and environmental-related course taken by students in the fall semester of
the third year is “Science Teaching”, which also covers the relationship between science, technology,
society, and the environment. The course called “Sustainable Development and Education” is also offered
as an elective course for the primary school teacher education program. In reviewing the content of the
courses in the curriculum for the science teacher education program, it was found that the students
enrolled in this program take the fundamental science disciplines of physics, chemistry, and biology in
their first two years. The students take “Science Laboratory Practices —1” in the fall semester of the third
year while they take “Science Laboratory Practices —II” in the spring semester of the same year, and these
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courses that are compulsory include environmental-related practices according to the curriculum. In
addition, the students take “Interdisciplinary Science Teaching”, which is a fourth-year compulsory course
in which environmental issues (e.g., the environment, socio-scientific issues, and the relationship between
science, technology, society, and the environment) are presented. Another compulsory course the
students take in the fall semester of their fourth year is “Environmental Education”. Moreover, the
students in this program take two elective courses (“Sustainable Development and Education” and
“Chemical Wastes and Environmental Pollution”) that include environmental issues. In short, the students
enrolled in the pre-school and primary school teacher education programs take a limited number of
science and environmental-related courses while those enrolled in the science teacher education program
take a great number of science and environmental-related courses. This difference may impact pre-service
teachers’ hope about climate change in different ways because of the relationship between knowledge
and constructive hope (Ojala, 2012a; Ratinen & Uusiautti, 2020). It is hypothesized that pre-service
teachers who receive more science- and environmental-related courses have higher degrees of hope
about climate change than those who receive fewer courses. To test this hypothesis, three majors [pre-
school education (pre-SE), primary school education (PSE), and science education (SE)] were selected.

Gender differences in hope regarding climate change is another issue that should be addressed. To
date, many studies have investigated the effect of gender on individuals’ knowledge of, attitudes towards,
and concerns about climate change (Lopez & Malay, 2019; Xiao & McCright, 2012). Although males
typically tend to have higher levels of environmental knowledge than females (Tikka et al., 2000), females
have more positive attitudes toward the environment (Cavas et al., 2009) and are more concerned about
it (McCright & Xiao, 2014). In other words, males tend to have more scientific knowledge about
environmental issues while females are more concerned. Scholars who wonder how these differences
between males and females come about have attempted to explain the difference from two perspectives:
the gender socialization perspective and the social roles perspective (McCright, 2010; McCright & Xiao,
2014; Strapko et al., 2016). The gender socialization theory, which attempts to explain how and why males
and females behave differently (Carter, 2014), is the most favorite one used to clarify the difference
between males and females but what aspects of socialization are responsible for gender differences in
their environmental issues is not clear (Schahn & Holzer, 1990). Females are socialized from childhood
onward into nurturing caregiver roles while males are socialized into economic provider roles for their
families (McCright, 2010; Mohai, 1997). Females are expected to be nurturing and caring as they grow up
and become mothers while males are expected to be powerful and controlling as they grow up and
become fathers (Carter, 2014; McCright, 2010). Therefore, the socialization of males and females in
different ways is evaluated to be an essential factor that has the potential to influence their pro-
environmental attitudes and environmental concerns (Echavarren, 2023; McCright, 2010; McCright &
Xiao, 2014). Social roles, which is another perspective used to explain gender differences in environmental
concern, focus on the different roles that males and females play in society. Females are socialized to be
caregivers, and hence, they tend to internalize a “motherhood mentality”, which is associated with
ecological attitudes. Males are socialized to be breadwinners, and hence, they tend to internalize a
“marketplace mentality”, which is associated with unecological attitudes (Blocker & Eckberg, 1997). The
motherhood mentality leads females to prioritize the health of their family members, and therefore,
females are more sensitive to and concerned about the environment (Xiao & Hong, 2010). The
marketplace mentality leads males to be financial providers for their family members, and hence, males
are more concerned about economic issues rather than environmental ones (Xiao & Hong, 2010). Many
scholars investigated gender effects on attitude toward and concern about the environment (Lee et al.,
2013; Mostafa, 2007; Sundstrom & McCright, 2014). However, relatively few researchers examined
gender dynamics in climate change hope (Li & Monroe, 2019; Ratinen & Uusiautti, 2020), and the results
favored females. Based on the findings of these studies and the aforementioned theoretical perspectives,
it is hypothesized that females would display more hope regarding climate change than males.

Although the concept of hope has been studied in different environments for a long time, hope-related
studies in the context of climate change are relatively new, and therefore, little is known about hope’s
effects on climate change (van Zomeren et al., 2019). Moreover, these limited studies have mostly focused
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on young people (Ojala, 2012a; 2012b; 2015; Ratinen & Uusiautti, 2020). Researchers emphasize that
today’s young people will be likely facing the potential negative impacts of climate change in the future
and that their lifestyles may play a determinant role in the situation of climate change. Therefore, they
should be a part of societal deliberations on this issue (Ojala, 2012a; Ratinen & Uusiautti, 2020). However,
it is especially important to determine future teachers’ hope about the global environmental problems
such as climate change because hope can flow from teachers to their students’ life (Snyder et al., 2003).
Also, prior to this study, there was no study in Turkey investigating either students’ or pre- and in-teachers’
hope about climate change. Therefore, this research attempted to explore the answers of the following
research questions (RQ):

RQ1: What are pre-service teachers’ hopes about climate change?

RQ2: Is there a statistically significant difference between the mean scores of female and male pre-
service teachers on the climate change hope scale?

RQ3: Is there a statistically significant difference between the mean scores of pre-service teachers
enrolled in different programs on the climate change hope scale?

Method
Research Model

A researcher who follows the survey design first determines a sample that represents the population
s/he studies on and then provides a quantitative description of trends, attitudes, values, habits, opinions,
and demographics of that population (Creswell, 2009). Versatility, efficiency, and generalizability are three
main reasons for the prevalent use of survey design in education (McMillan & Schumacher, 2006). Surveys
enable researchers to obtain credible information from a large body of population at a relatively low time
and cost, especially if the data are collected through online tools, and permit to generalize the information
from a small sample to the population (McMillan & Schumacher, 2006). Therefore, the survey design,
which is one of the non-experimental quantitative research designs, is the best one for the current study
which aims to determine pre-service teachers’ hope about climate change by collecting the data from a
relatively small sample selected from a large population through the Internet.

Sample

The convenience sampling method in which a group of subjects is selected on the basis of being
accessible and expedient was used to collect the data of the study. Although collecting data using this
sampling method makes the study easier to conduct, the findings should be viewed with caution as their
generalizability is limited by the characteristics of the subjects (McMillan & Schumacher, 2006). The
sample of the study consisted of 859 pre-service teachers enrolled in the faculties of education at eleven
universities in Turkey. Approximately four-fifths of the respondents (n = 688, 80.1%) were female and the
remaining (n = 171, 19.9%) were male. Pre-service teachers who participated in the current study were
enrolled in three majors: Pre-SE (n =309, 36.0%), PSE (n =219, 25.5%), and SE (n =331, 38.5%). The sample
included 222 (25.8%) freshmen, 175 (20.4%) sophomores, 204 (23.8%) juniors, and 258 (30.0%) seniors.
The mean age of pre-service teachers was found to be 21.5 (SD = 2.44) years old. The participants
voluntarily completed the instrument.

Instrument

To evaluate pre-service teachers’ hope about climate change, Climate Change Hope Scale (CCHS)
developed and validated by Li and Monroe (2018) was used. The validity and reliability of the Turkish
version of the CCHS were evaluated after permission to adapt and use the CCHS was granted by the
corresponding author. In the first step of the adaptation process, the researcher translated the items in
the CCHS into Turkish. The translated version was reviewed by three faculty members in the department
of English teacher education and six science education researchers. Finally, three native Turkish language
experts evaluated the sentence construction of the last version. The Turkish version of the CCHS was then
piloted with 336 pre-service teachers enrolled in the faculties of education at different universities in
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Turkey. Of the participants, 304 (90.5%) were female, and 32 (9.5%) were male. The distributions of the
participants enrolled in three majors — pre-SE, PSE, and SE — were 40.2%, 27.1%, and 32.7%, respectively.
The process of evaluation of validity and reliability of the Turkish version of the CCHS was presented in
Figure 1.

Figure 1
Validity and Reliability Process of the Turkish Version of Climate Change Hope Scale

The Turkish version of the CCHS
was three-factor 11 items model

The reliability of the CCHS was
evaluated using Cronbach
Alpha coefficient

Evaluation
Process of

Validity and
The construct validity of the Reliability
CCHS was evaluated using

Confirmatory Factor Analysis

The CCHS was translated into
Turkish

The translated version of the
CCHS was checked by three
English language experts

The checked version of the
CCHS was raised by six
science education researchers

The last version of the CCHS

was raised by three Turkish
language experts

The CCHS was administered
to 336 pre-service teachers

The original version of the CCHS with a seven-point scale includes three factors: Personal-sphere
willpower and waypower (PW), Collective-sphere willpower and waypower (CW), and Lack of willpower
and waypower (LW). The graphical abstract in Figure 2 attempted to summarize the structure of the
instrument and the theoretical framework used when designing it. However, the instrument includes an
extra option (I do not think climate is changing) for respondents who doubt the existence of climate
change.

Figure 2
The Graphical Abstract of the CCHS Developed by Li and Monroe (2018)

Willpower measures to what extent an
individual's belief to his/her capacity to
be able to achieve their personal life
goals.

Number of items

Climate
Change Collective-sphere willpower and waypower

Hope
Scale

o
©
s}
=
=
)
Q
S

The 11 item three-

Lack of willpower and waypower

Waypower measures to what extent
an individual's belief to his/her
capacity to be able to think of

alternative routes to cope with an
issue.

The collective-sphere willpower and waypower was added to this instrument which had been built on the basis of
the hope theory (Snyder, 1994) which offers insights on how to measure personal-sphere willpower and
waypower (PW) to solve individual issues. Because coping with the climate change problem requires taking not
only personal but also collective acts.

Li, C., & Monroe, M. C. (2018). Development and validation of the climate change hope scale for high school students. Environment and Behavior, 50(4),
454-479. https://doi.org/10.1177/0013916517708325
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Eleven-item three-factor model of the CCHS that had been extracted in the original study was
evaluated on the data from 336 pre-service teachers through confirmatory maximum likelihood factor
analysis, and the model fits of the Turkish version were presented in Table 1.

Table 1
The Confirmatory Factor Analysis Model Fits of the Turkish Version of the CCHS
X df X2/ df NFI CFI RMSEA (90% C.1.)
Initial version 131.762 41 3.214 .879 912 .081 (.066 - .097)
Final version 83.432 40 2.086 .923 .958 .057 (.040 - .074)

The original model was run and x?= 131.762 (df = 41, p < .05) was obtained. In other words, chi-square
was found to be statistically significant contrary to expectations since it is affected by the sample size.
However, the ratio of chi-square to degrees of freedom (x?/df < 2, excellent; Kline, 2011) is suggested as
an indicator that has the potential to minimize this problem (Kenny, 2014). To evaluate the model fit, x2/df
and several indices such as comparative fit index (CFl > .95, good; Hu & Bentler, 1999), normal fit index
(NFI > .90, acceptable; Bentler & Bonett, 1980), and root mean square error of approximation (RMSEA <
.08, good; Hooper et al., 2008) were used. The analysis resulted in a poor fit (Table 1). Therefore, an
additional covariance path between the error terms of items 1 and 2 (Figure 3) that was suggested by
modification indices to improve model fit was drawn, and the adjusted model was run again. According
to the goodness-of-fit indices that are used to estimate the degree of fit between the data and the model,
the final model fits where x?(df = 40) = 83.432; NFl =.923; CFl =.958; RMSEA = .057 (C.l.; .040 - .074) were
good.

Figure 3
The Path Diagram Regarding the Turkish Version of the CCHS

The reliability (Cronbach’s Alpha) coefficients for the CW, PW, and LW were found to be .72, .77, and
.74, respectively, and overall alpha was .82. Consequently, the Turkish version of the CCHS was deemed
to be sufficiently reliable for measuring pre-service teachers’ hope about climate change.

Data Collection and Analysis
Before the study began, approval to adapt and use the CCHS was obtained from the corresponding

author. All procedures followed in the current study were approved by the institutional review board of
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the university (April 9, 2020; protocol number: 2020/31). An online survey was then created using Google
Forms and embedded in a blog created in WordPress. The blog included an extra page with the name(s)
of the researcher(s), purpose, potential risks, potential benefits, the scope of the research, compensation,
and confidentiality. The link to the blog was shared with students at different universities because of the
COVID-19 pandemic, and those who volunteered to participate in the survey were asked to complete it.
The Turkish version of the CCHS did not exist in the literature at the time of data collection for the current
study. The Turkish version of the CHSS has been available in the literature since December 2020 (Gezer &
Ilhan, 2020). Researchers wishing to use the Turkish version of the CCHS can access the study by Gezer
and llhan (2020). The data were analyzed using two-way ANOVA and one-way ANOVA after their
assumptions had been checked.

Findings
Pre-analysis

Prior to data analysis, the dataset was prepared for analysis, and it was also checked that the data met
the assumptions of two-way analysis of variance (ANOVA). For this purpose, missing values, negative
items, outliers, and normality of the dataset were taken into account (Field, 2009; Leech et al., 2005). In
this regard, it was found that the dataset obtained from 878 participants had no missing value. The items
in the CCHS with a seven-point scale included an extra option, “I do not think climate is changing”. The
data from the respondents who selected this option were excluded from the analysis. The negative items
(19,110, and i11) were reserved, and one outlier was removed from the data analysis. Finally, to determine
whether the dependent variable is normally distributed for each group, skewness and kurtosis statistics
were calculated, and the boxplots were generated using 859 datasets.

Table 2
Skewness and Kurtosis Statistics of the Dependent Variable for Each Group
Skewness Kurtosis
Female -.729 .806
Gender
Male -.867 415
Science education -.794 741
Major Primary school education -.857 -.885
Pre-school education -.908 1.308

The results demonstrated that the skewness and kurtosis statistics were within the range of £1, except
that the major post-data set was within the range of +2 (Table 2). George and Mallery (2016)
recommended that skewness and kurtosis values between *2 are acceptable for the assumption of
normality. The normality of the data is affected by the sample size. Therefore, the interpretation of only
the skewness and kurtosis statistics may not be sufficient to determine if the data meet the assumption
of normality. They should be interpreted in conjunction with parameters such as the shape of the
distribution, boxplots, and the proximity of the mean and median (Field, 2009). The current study found
that the boxplots were almost symmetrical although they had outliers, and that the means were relatively
close to the medians for each sub-dimension of the independent variables. Furthermore, in two-factor
ANOVA, the assumption of normality is generally not a cause for concern when the sample size is relatively
large (Gravetter & Wallnau, 2013). Consequently, two-way analysis of variance was chosen as the best
way to analyze the data in the current study, taking into account all of the above criteria.

Two-way Analysis of Variance

The data were analyzed using two-way ANOVA after its assumptions were met. The results of Levene’s
test, which was calculated to test if the variances were equal in groups, revealed that the variances were
significantly different (F(s;ss3) = 3.077, p = .009), suggesting that the assumption of homogeneity of
variances was violated. This problem is less important because SPSS uses the regression approach to
compute ANOVA (Leech et al., 2005). Also, a small difference between the variances of groups may result
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in a significant difference in Levene’s test when the sample size is large. The assumption of homogeneity
of variances was separately evaluated for both independent variables, and it was found that the
assumption was violated for gender. Calculating the variance rate is an alternative way of assessing the
assumption of homogeneity of variances (Field, 2009). For CCHS scores, the variance was 94.698 / 59.126
= 1.60. This value did not exceed the critical value (1.67), and it was accepted that the data met the
assumption of homogeneity of variances. The results of the descriptive statistics and the two-way ANOVA
are presented in Table 3-4. The maximum score that could be attained from the CCHS was 77.00, and the
statistics computed regardless of gender and major indicated that pre-service teachers’ CCHS mean score
was 61.90 (SD = 8.18). This result implied that the pre-service teachers participating in the current study
tended to have slightly high hopes about climate change.

Table 3

Two-way Analysis of Variance for CCHS Scores as a Function of Gender and Major
Source Sum of df Mean of . 0 n?

squares squares
Gender 532.639 1 532.639 8.086 0.005* 0.009
Major 26.380 2 13.190 0.200 0.819 0.000
Gender * Major 458.543 2 229.271 3.481 0.031* 0.008
Error 56186.881 853 65.870
*p < 0.05

It was first looked at whether there was a significant interaction among the independent variables
because a possible interaction between independent variables may affect the interpretation of the
separate-main effects of each of them (Leech et al., 2005). As seen in Table 3, a statistically significant
interaction between gender and major was found (F(z2,853) = 3.481, p = .031). This result implied that the
effect of gender on hope regarding climate change should not be evaluated independently from the other
independent variable, major. Therefore, it was preferred to examine the effects of independent variables
by combining them instead of examining a single one. To do this, gender and major were recoded by
combining them, and a new variable with six sub-groups was created (1 = Female*SE; 2 = Male*SE; 3 =
Female*PSE; 4 = Male*PSE; 5 = Female*Pre-SE; 6 = Male*Pre-SE).

Table 4
Mean, Standard Deviation and n for CCHS Scores as a Function of Gender and Major
. Female Male Total
Major
n M SD n M SD M SD

SE 258 63.03 7.45 73 58.89 9.91 62.12 8.22
PSE 171 61.30 7.83 48 61.67 8.64 61.38 8.00
Pre-SE 259 62.41 7.78 50 60.16 10.40 62.04 8.28
Total 688 62.37 7.69 171 60.04 9.73 61.90 8.18

To analyze the data in terms of the new variable, one-way ANOVA and follow-up contrasts that helped
researcher(s) identify which simple main effects (Leech et al., 2005) were statistically significant were run.
In this case, it was compared the CCHS scores of female and male pre-service teachers in three majors,
and the results are presented in Table 4. Simple effects analysis indicated that there was a statistically
significant difference in climate change hope scores between female (M = 63.03, SD = 7.45) and male (M
=58.89, SD =9.91) subjects in SE (t(ss3) = -3.848, p =.000).
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Figure 4
Interaction Plot Showing Three Main Simple Effects
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However, the simple effects in the other programs were not significant, indicating that for pre-service
teachers who were enrolled in both PSE (t(ss3) =-.273, p =.785) and pre-SE (t(ss3) = 1.791, p =.074), female
and male participants had similar climate change hope scores. The red arrows in Figure 4 showed simple
main effects that were tested with the contrast command.

Discussion & Conclusion

Climate change is one of the most serious global environmental problems that place human existence
at risk. Hope regarding climate change seems to be an important motivational force for mitigating and
adapting to climate change and for achieving an ecologically sustainable society. Researchers who
conducted studies on hope about climate change have mostly focused on young people because young
people who will likely be affected by climate change arising from present actions are the scientists, policy-
makers, voters, consumers, and industry leaders of the future. This study was performed on pre-service
teachers, and the selection of the sample is important for two reasons: (1) Pre-service teachers are a
younger generation, and (2) Pre-service teachers have the potential to impact the next generation by
transferring their hope about climate change to their students when they become in-service teachers.
Using the CCHS developed and validated by Li and Monroe (2018), the present study attempted to
determine pre-service teachers’ hope regarding climate change and to investigate the effects of major
and gender on their hope. First, the validity of the Turkish version of CCHS was evaluated using CFA, and
the results revealed that it was deemed to be sufficiently valid for measuring pre-service teachers’ hopes
about climate change. Furthermore, the Turkish version of CCHS had a high reliability (Cronbach’s Alpha
=.82).

Before arguing the effects of the independent variables on climate change hope, it is essential to
determine and discuss the level of climate change hope of the pre-service teachers. Individuals who are
more hopeful about solutions to mitigate climate change tend to engage in pro-environmental behaviors
(Maartensson & Loi, 2022; Ojala, 2012a). It is expected from pre-service teachers, especially those in
certain majors, to be hopeful about climate change because they will be role models for the next
generation in the future and will design and implement the activities that promote environmental hope.
Therefore, the present study sought to answer RQ1: What are pre-service teachers’ hopes about climate
change? The average score on the CCHS suggested that the pre-service teachers participating in the
research were slightly hopeful (mean 61.90 out of a possible 77.00, SD = 8.18) about climate change. A
study on high school students reported a similar finding (Li & Monroe, 2018). Some pre-service teachers
selected the eighth option, which was integrated into the instrument for respondents who doubted
climate change. If a person does not perceive climate change to be a problem, s/he has no reason to solve
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that problem (Snyder, 1994). That is, it is not possible to talk about the hope of individuals who do not
see climate change to be an issue.

To answer RQ2 and RQ3, whether gender and major had any effect on pre-service teachers’ hope
about climate change, the data were analyzed using two-way ANOVA. The statistically significant
interaction between the variables indicated that the effect of gender and major on hope could not be
interpreted separately. Thus, the analysis of the recoded data revealed that the climate change hope
mean score of female pre-service teachers in SE was significantly higher than that of their male
counterparts while no gender differences in climate change hope scores of pre-service teachers enrolled
in both PSE and pre-SE were found. In the higher education curriculum, the science teacher education
program includes more science- and environmental-related courses than both the pre-school and primary
school teacher education programs. This can be interpreted that pre-service science teachers’
understanding of climate change is more satisfactory than that of those in the other two programs. The
result could be concluded that among pre-service teachers with more environmental knowledge, females
had a higher level of hope about climate change than males. Alp and her colleagues (2006) found that
females who have sufficient environmental knowledge were more worried about environmental
problems and showed more willingness to act to preserve the environment. The significant relationship
between knowledge and hope (Li & Monroe, 2019) may be a reason for why significant gender differences
were only found in SE. However, this argument alone may be insufficient to explain why female pre-
service science teachers were more hopeful than their male counterparts. Focusing on the social roles of
females and males may help to insight into the gender difference among pre-service science teachers.
Stevenson and Peterson (2016) who investigated how climate change hope, concern, and despair predict
pro-environmental behavior in middle school students found that females’ scores on both hope and
concern scales were significantly higher than those of males. The results of extensive research on climate
change concern and scarce research on hope regarding climate change indicated that females tend both
to be more concerned (Ergun et al., 2021; Lewis et al.,, 2019; McCright, 2010) and to have greater
hopefulness about climate change than males (Li & Monroe, 2019). Based on the positive relationship
between concern and hope (Li & Monroe, 2019), the theories of gender socialization and social roles that
are the prevalent explanations for gender dynamics on environmental concern (McCright, 2010; Xiao &
McCright, 2012) may help us understand why females with more environmental knowledge are more
hopeful regarding climate change than their male counterparts. According to gender socialization theory
which attempts to explain how and why males and females behave differently, the behavior patterns start
to undergo at family and the boundaries defined at that time internalize over time, and finally,
differentiated gender identities form (Carter, 2014). Gender identities that are the reflection of social and
cultural constructs that shape how people interact with the world are relatively stable once formed
(Lawson et al., 2019). Although the tendency is not universal, males tend to learn that competitive,
autonomy, and unemotional are linked to their gender while females tend to learn that attachment,
empathy, and care are linked to their gender (Carter, 2014; McCright, 2010). In other words, males and
females are socialized into masculine and feminine identities, respectively, and a masculine identity
emphasizes assertiveness, control, dominance, mastery, and powerfulness while a feminine identity
emphasizes compassion, care, nurture, and empathy (Carter, 2014; McCright, 2010). Females are more
dramatically affected by climate change than males because of their feminine identity as carers and
provisioners and their place in the societal hierarchy as poverty and vulnerability (Arora-Jonsson, 2011;
MacGregor, 2010). Being dramatically more affected by climate change may explain why females with
environmental knowledge were more hopeful about the possibility of climate change changing for the
better than their male counterparts. Although the social roles of females and males were used to explain
the gender difference in SE, the results should be interpreted with caution. Because human development
is influenced by culture and vice versa (Albert & Trommsdorff, 2014), and the results of studies that will
be conducted in different cultures may not be consistent with those of the current study. Investigation of
the effect of culture on climate change hope is beyond the scope of this study. Hence, comparative mixed-
method studies of climate change hope in different cultures may provide data that enable researchers to
deeply discuss the effect of culture.
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As emphasized in the studies, hope about climate change is an issue that needs to be seriously
addressed. Because the dedicated engagement of people plays an essential role in the mitigation of
climate change (Li & Monroe, 2019), and hope about climate change seems to be a critical part of fostering
pro-environmental engagement among young people (Ojala, 2012a; 2012b; 2015). High hope about
climate change not only helps young people feel good but also encourages them to behave
environmentally friendly using their environmental knowledge in a constructive manner (Ojala, 2012a).
However, research indicated that although many young people are interested in global problems,
pessimism, helplessness, and hopelessness about environmental issues are prevalent among them
(Connell et al., 1999; Tucci et al., 2007). The lack of “a good story” about the global future appears to be
a reason for these negative feelings about global challenges such as climate change (Ojala, 2012a). In
environmental education which is a collective process, teachers can encourage young people to create a
good story about the future by doing more than the teaching of content. In other words, science teachers
should focus not only on developing climate change knowledge but also on increasing hope about climate
change. Hence, the existence of teachers with high hopes about climate change is essential for the
development of young people who are hopeful regarding climate change.

Anthropogenic sources are the major reason for climate change, and changes in lifestyle (e.g., material
and energy consumption) can help to mitigate it. It isimportant to develop a better understanding of what
we can do to mitigate it. However, knowing what to do to reduce climate change may be necessary to
take personal action but not enough alone to respond to climate change (Dada et al., 2017; Tolppanen et
al., 2021). Because climate change is not only a scientific phenomenon but also a complex socio-scientific
issue that requires more than teaching content (Stevenson et al., 2017). Thus, environmental education
should focus on possible pathways to a sustainable future in order to improve both cognitive and affective
outcomes in learners. Environmental education that helps pre-service teachers promote both their
cognitive outcomes such as knowledge and affective outcomes such as attitude, value, and hope is vital
for developing teachers who have the ability to design and implement effective environmental-related
topics in their classrooms. To date, however, cognitive outcomes were generally the main target of
environmental education (Favier et al., 2021; Rousell & Cutter-Mackenzie-Knowles, 2020). Similarly, the
review of the content of the environmental-related courses provided in the teacher education programs
in our country revealed that they also focused primarily on what students should know or understand
about environmental issues (YOK, n.d.). It was also found that little attention was paid to climate change
in the curriculum of these courses. A study by Nicholls (2016) found that primary and secondary teachers
who viewed climate change education as an effective way of inspiring hope and excitement about the
future to their students reported that time and curriculum pressures were the major barriers to inclusion
of climate change education into the courses. However, it has been recently emphasized that climate
change education should be integrated into the pre-service teacher education programs (Boon, 2014). In
addition, it is pointed out that climate change education needs to focus also on affective dimensions
moving beyond what learners know or understand about the issue (Rousell & Cutter-Mackenzie-Knowles,
2020). To this end, universities in our country should mainstream climate change education into some
teacher education programs using a curriculum that adopts more holistic approaches to influencing
behavior change, with an increased emphasis on both affective and cognitive influences.

The current study includes some limitations that should be considered before the results are generalized.
First, probably the most important one is that non-random samples of convenience restrict the ability to
generalize (McMillan & Schumacher, 2006). More future research is, therefore, needed to support or
refute the results found in the study. Also, if the conditions are feasible, further studies may use the
probability sampling method in which the chance of selecting each member of the population is equal to
that of other members in the same population. The second limitation is that to investigate the effect of
major on hope, this variable was limited to three majors that have an important role in environmental
education. Further studies may explore the effects of majors that are different from those considered in
the current study on hope about climate change. Third, for the aim of this research, a factorial ANOVA
was adopted to identify the effects of gender and major on hope about climate change. The quantitative
approaches alone are appropriate when attempting to explore relationships between variables but are
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considered weak in lighting up the reasons underlying these relationships (Chisnall, 1997). Using mixed-
method designs in future studies may help us to understand relationships among variables on a deeper
level. In other words, by combining quantitative data with qualitative data, a more complete
understanding of why females who had taken more science- and environmental-related courses were
more hopeful about climate change than their male counterparts can be developed. The last limitation is
the unbalanced distribution of sample size in gender. Actually, unequal sample sizes are not an
assumption of ANOVA, and the gender ratio in the sample accurately represented that in the population
in spite of the convenience sampling. However, further studies may re-examine the gender difference on
the subject matter using balanced sample sizes.
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Tiirkge Siirimui

Giris

Atkinson (2017) tarafindan ileri siiriilen “Diinyanin enerji bitcesi” terimi, glinesten Diinya’ya ulasan
enerji ile diinyadan uzaya geri dénen enerji arasindaki dengeyi ifade etmektedir. Gezegenimiz mevcut
dengeyi korumak igin stirekli miicadele etse de insan faaliyetleri onun ¢abasini baltalamaktadir. Baska bir
ifadeyle, endistri devriminden bu yana (1850 ile 1900 arasinda), atmosferdeki sera gazi
konsantrasyonlarinda garpici bir artis meydana gelmektedir (ACS Climate Science Working Group, n.d.;
Mitchell, 1989). Dogal olaylar bu artisa katkida bulunsa da atmosferik sera gazi seviyelerindeki artisin
arkasindaki ana suglunun insan faaliyetlerinin (6ncelikle fosil yakitlarin yakilmasi) olduguna siddetle
inaniimaktadir (Intergovernmental Panel on Climate Change [IPCC], 2008). Sonug olarak, bu artis tepki
olarak gezegenimizin i1sinmasina neden olmaktadir ve Diinya'nin iklim sisteminin baslica insan
faaliyetlerinden kaynakh uzun vadeli isinmasi kiiresel isinma olarak adlandiriimaktadir (Twain, n.d.).
Kiresel 1sinma, hava sartlarini gesitli sekillerde olumsuz etkileyebilecek iklim degisikligine yol agmaktadir
(Singh & Singh, 2012). Atmosferdeki sera gazi konsantrasyonlarinin biyime hizi ve daha siddetli hava
olaylari gibi gézlemler, iklim degisikliginin IPCC tarafindan tahmin edilen en karamsar senaryolardan bile
daha hizli gergeklestigini gostermektedir (Fritze vd., 2008).

iklim degisikliginin giinimiiziin muhtemelen en endise verici ve genis kapsamli kiiresel gevre sorunu
oldugu (Gillett vd., 2004; Haines vd., 2006; Kim vd., 2014) ve bu sorunla miicadelenin tim uluslar ve
bireyler tarafindan sorumlu eylemler gerektirdigi (Kurup vd., 2021) konusunda uluslararasi bir fikir birligi
vardir. Bireysel eylemlerin kiimdlatif etkisi, iklim degisikligi gibi kiiresel ¢cevre sorunlarinin hafifletiimesinde
ve bunlara uyum saglanmasinda ve ekolojik olarak stirdirilebilir bir toplum yaratilmasinda ¢ok énemli bir
rol oynamaktadir. Birgok faktor bireylerin cevre dostu davranislarini dogrudan veya dolayl olarak etkilese
de, cevre bilgisi insanlarin ¢evre dostu davranislar sergileyip sergilemedigini agiklamada 6énemli bir faktor
olarak gorulmektedir (Kollmuss & Agyeman, 2002). Cevre sorunlari hakkinda daha egitimli bireyler, cevre
sorunlarinin potansiyel etkilerinin daha fazla farkinda olduklari ve iklim degisikligini hafifletmek ve iklim
degisikligine uyum saglamak icin neler yapabileceklerini bildikleri icin ¢evre dostu davranislarda bulunma
olasiliklari daha yuksek olabilir (Olli vd., 2001; Vicente-Molina vd., 2013). Ancak bazi arastirmacilar, bilginin
cevre dostu eylemleri tesvik etmede 6nemli bir faktor olmasina ragmen tek basina yeterli olmadigini
savunmaktadir (Carmi, vd., 2015; Frick vd., 2004). Diger bir deyisle, bilgi ekolojik davraniglar i¢in 6nemli
olmakla birlikte, insan varhgi icin tehlike olusturan ¢evre sorunlarini tersine gevirmede tek basina yeterli
degildir (Kaiser & Fuhrer, 2003). Umut, insanlarin gevre dostu davranislarda bulunmalarini tahmin etmede
bilgiyi tamamlayan bir faktor olabilir (Ojala, 2012a). Ortaokul 6grencileri lzerinde ¢alisan Stevenson ve
Peterson (2016), iklim degisikligine iliskin umudun ¢evre dostu davranisin 6nemli bir yordayicisi oldugunu
bulmuslardir. Arastirmacilar, insanlarin bu kiiresel ¢evre sorunu hakkinda yiksek bir umut duygusuna
sahip olmalari halinde iklim degisikligine ¢6zim Ulretme olasiliklarinin daha ylksek olabilecegini
vurgulamaktadir (Li & Monroe, 2019). lyi bilinen faktérler (yas, cinsiyet, bilgi, degerler vb.) kontrol altinda
tutuldugunda iklim degisikligine iliskin umudun gevre dostu davranislari etkileyip etkilemedigini arastiran
Ojala (2012a), yuksek diizeyde yapici umuda sahip genclerin ¢evre dostu davraniglar sergileyecegini
bulmustur.

Arzu edilen hedeflere ulasmak icin yollar Giretmeye ve bu yollari kullanmak igin kendi kendini motive
etmeye yonelik algilanan yetenek olarak tanimlanan umut kavrami (Snyder, 2002), hem bilissel hem de
duygusal boyutlar iceren ¢ok yonli karmasik bir yapidir (McGeer, 2004; Ojala, 2012a; 2015; Snyder vd.,
1991; Snyder vd., 2000). Umut kavraminin bilissel kismi, arzulanan hedeflere ulasmak icin kisilerin
gerceklestirilebilir rotalar olusturmalarini saglarken, duygusal kisim, bazi belirsizlikler olsa bile harekete
gecmek icin hedefe yonelik enerji verir (Ojala, 2015). Umut kavrami 6z-yeterlilik, iyimserlik, 6z-saygi,
problem ¢ézme gibi diger yapilarla bazi benzerlikler gosterse de bu yapilardan nispeten farklidir (Snyder,
2002; Snyder vd., 2002). Snyder ve arkadaslari (2001) tarafindan gelistirilmis en iyi bilinen psikolojik umut
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teorisine gore, umut U¢ bilesenden olusur: Hedefler — bireyin deneyimlemek, yaratmak, yapmak veya
olmak istedigi herhangi bir sey; alternatif disiinme yollar (waypower/yol glici olarak da adlandirilir) -
arzulanan hedeflere ulagmak igin yeni stratejiler ve yollar gelistirme; eyleyici dustince (willpower/kararlhk
glict olarak da adlandirilir) — bu yollari baslatma ve siirdiirme motivasyonu. Bu (i¢ bilesen arasindaki
iliskiye dayanarak, yliksek umuda sahip bir birey kendisi icin hedef belirleyebilir, bu arzulanan hedeflere
ulasmak icin mantikh bir yol (veya alternatif mantikli yollar) olusturabilir ve hedeflere ulasmak igin bu
yollari takip etme kapasitesine giivenir (Moulden & Marshall, 2005; Snyder, 2002). Ustelik, umudu yiiksek
olan kisiler, umudu dusuk kisilere gore alternatif yollar Gretmede kendilerini daha esnek diigiinen kisiler
olarak algilarlar (Snyder, 2002). Daha yiiksek umut diizeyine sahip kisiler, daha diisik umut diizeyine sahip
kisilere gore daha fazla sayida ve daha zor hedeflere sahiptir (Snyder, 1995) ve bu hedeflere ulasmada
muhtemelen daha basarilidirlar (Li & Monroe, 2019; Snyder vd., 1991). Umudu yiksek olan kisiler, umudu
disuk olanlara kiyasla, 6zellikle zorlu hedeflerle karsilastiklarinda, hedeflere ulasmanin alternatif yollari
Gzerinde dislinme olasiliklari daha yiliksek olacaktir (Snyder vd., 2003). Umut, insanlari sorunlarin
¢6zimine dahil etmek icin zihinsel enerji saglayan (Ojala, 2012a; Li & Monroe, 2019) ve olumlu
distinmeye tesvik ederek sorunlarini ggzmelerine yardimci olan etkili bir motivasyonel gligtur (Ratinen &
Uusiautti, 2020).

Arastirmacilar, iklim degisikligi egitiminin iklim degisikligini hafifletmede ve uyum saglamada hayati bir
rol oynadigini, ancak bu egitimin yalnizca iklim degisikligi ile ilgili kavramsal anlamayi gelistirmeye degil,
ayni zamanda iklim degisikligine iliskin umudu artirmaya da odaklanmasi gerektigini vurgulamaktadir (Li
& Monroe, 2019; Ojala, 2013; 2015; 2017). iklim degisikligi egitimi, 6gretmenlerin ve dgrencilerin birlikte
rol aldigi kolektif bir stireg gibi gérinmektedir (Ojala, 2012a) ve 6gretmenlerde artan umut, 6grencilerin
umudundaki gelisimi de olumlu yonde etkileme potansiyeline sahiptir (Snyder vd., 2003; Swim & Fraser,
2013). Gelecegin 6gretmenleri olan 6gretmen adaylarinin dncelikle iklim degisikligine iliskin umutlarinin
mevcut durumunun belirlenmesi ve umutlarini etkileme potansiyeline sahip demografik 6zelliklerinin
kesfedilmesi, iklim degisikligi ile ilgili umutlarinin gelisimine katki saglamak agisindan énemli olabilir. Bu
nedenle bu arastirmada, iklim degisikligine iliskin bilgi, tutum, endise ve umudu etkileyen faktoérler Gzerine
gecmisteki calismalar gozden gecirildikten sonra, iklim degisikligine iliskin umut Gzerinde dogrudan veya
dolayli etkisi olabilecek iki faktor ele alinmistir. Brans, bu iki faktorden ilkidir. Cevre okuryazari bireyler
surdurilebilir bir gelecekte kilit bir rol oynamaktadir. Cocuklar gevre bilgisi ve tutumlarini genellikle okul
temelli gevre egitimi araciligiyla gelistirmektedir. Bu nedenle, bazi arastirmacilar ¢evre egitiminin erken
¢ocukluk doneminde baslamasi gerektigini savunmaktadir (Ardoin & Bowers, 2020; Gunsen, 2023). Benzer
sekilde, Michail ve digerleri (2007) 6grenciler yanlis anlamalara dayali 6nyargilar gelistirmeden 6nce gevre
egitimine ilkokulda baslanmasi gerektigine vurgu yapmaktadir. Sonug olarak, ¢evre egitimi erken bir yasta
baslamali ve Gist sinif diizeylerine dogru artarak devam etmelidir. Bu nedenle, mevcut ¢calisma evren olarak
okul 6ncesi dénemden ortaokul dénemine kadar olan 6gretmen adaylarini kapsamaktadir. Ortaokul
diizeyinde fen bilimleri 6gretmen adaylarinin segilmesinin nedeni ise ortaokul diizeyinde ¢evre dostu
ogrencilerin yetistirilmesinden esas olarak onlarin sorumlu olmasidir. Ayrica, egitim fakultelerinde farkli
ana bilim dallarinda 6grenim goren 6grencilere verilen fen ve gevre ile ilgili dersler hem igerik hem de sayi
bakimindan ayni degildir. Daha agik bir ifadeyle, Turkiye’deki birgok egitim fakiltesi Yiksekdgretim Kurulu
[YOK] tarafindan 6nerilen miifredat kullanmaktadir ve bu miifredattaki derslerin biiyiik bir cogunlugu
zorunlu iken bazi dersler se¢melidir. YOK’'iin resmi internet sitesindeki
(https://www.yok.gov.tr/kurumsal/idari-birimler/egitim-ogretim-dairesi/yeni-ogretmen-yetistirme-
lisans-programlari) okul 6ncesi 6gretmen egitimi mufredati incelendiginde, spesifik olarak ¢evre konularini
icermeyen “Erken Cocuklukta Fen Egitimi” adh fen ve cevre ile ilgili tek bir zorunlu ders oldugu
bulunmustur. Ogrenciler bu dersi ikinci sinifin giiz ddneminde almaktadirlar. Bununla birlikte, miifredat
sirdarilebilir cevre, ekoloji, kiiresel gcevre problemleri vb. cevre ile ilgili konulari iceren “Surdirilebilir
Kalkinma ve Egitim” adli segmeli bir ders icermektedir. Sinif 6gretmenligi egitimi programi incelendiginde
ise bu program kayith 6grencilerin birinci sinifin gliz yariyilinda “Cevre Egitimi” adli ¢evre ile ilgili zorunlu
bir ders aldiklari gériilmiistiir. Uclincii sinifinda giiz ddneminde bu programda ki égrenciler tarafindan
alinan bir diger cevre ile ilgili zorunlu ders bilim, teknoloji, toplum ve ¢evre arasindaki iliskiyi de kapsayan
“Fen Ogretimi” adli derstir. “Sirdirilebilir Kalkinma ve Egitim” adli ders sinif 6gretmenligi programi igin
de se¢meli bir ders olarak nerilmektedir. Fen bilgisi 6gretmenligi mifredati incelendiginde, bu programa
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kayith ogrencilerin ilk iki yilda temel fen disiplinleri olan fizik, kimya ve biyoloji derslerini aldig
goriilmektedir. Ogrenciler iclincii yilin giiz ddneminde “Fen Laboratuvari Uygulamalari —1” dersini alirken
ayni yilin bahar doneminde “Fen Laboratuvari Uygulamalari — II” dersini almaktadirlar ve miifredata gore
zorunlu olan bu dersler gevre ile ilgili uygulamalar da icermektedir. Ayrica, 6grenciler gevre ile ilgili
konularin (6rnegin, cevre, sosyo-bilimsel konular, bilim-teknoloji-toplum-gevre arasindakiiliski) sunuldugu
dérdiincii yil zorunlu olan “Disiplinlerarasi Fen Ogretimi” adli dersi almaktadirlar. Ogrencilerin dérdiincii
yillin gz déneminde aldigi bir diger zorunlu ders “Cevre Egitimi” dersidir. Dahasi, bu programdaki
ogrenciler cevre konulariniigeren iki segmeli ders (“Surdirilebilir Kalkinma ve Egitim” ve “Kimyasal Atiklar
ve Cevre Kirliligi”) almaktadir. Ozetle, okul &ncesi ve sinif 6gretmenligi programlarina kayith dgrenciler
sinirli sayida fen ve gevre ile ilgili ders alirken fen bilgisi 6gretmenligi programina kayith 6grenciler cok
sayida fen ve cevre ile ilgili dersler almaktadir. Bu farkhlik, bilgi ve yapici umut arasindaki iliskiden dolayi
o6gretmen adaylarinin iklim degisikligine iliskin umutlarini farkl sekilde etkileyebilir (Ojala, 2012a; Ratinen
& Uusiautti, 2020). Buna iliskin hipotez, fen ve cevre ile ilgili daha fazla ders alan 6gretmen adaylarinin,
daha az ders alanlara gore iklim degisikligi hakkinda daha yiiksek bir umuda sahip olduklari yoniindedir.
Bu hipotezi test etmek icin (i ana bilim dal [okul 6ncesi egitim (OOE), sinif egitimi (SE) ve fen egitimi (FE)]
belirlenmistir.

iklim degisikligine iliskin umutta cinsiyet farkliliklari ele alinmasi gereken bir diger konudur. Bugiine
kadar ¢ok sayida calisma iklim degisikligine iliskin bireylerin bilgisi, tutumu ve endisesi izerinde cinsiyetin
etkisini arastirmistir (Lopez & Malay, 2019; Xiao & McCright, 2012). Erkekler genellikle kadinlara gére daha
ylksek diizeyde cevre bilgisine sahip olma egiliminde olsalar da (Tikka vd., 2000), kadinlar ¢evreye karsi
daha pozitif bir tutuma sahiptir (Cavas vd., 2009) ve bu konuda daha ¢ok endise duymaktadir (McCright &
Xiao, 2014). Bir baska ifadeyle, erkekler gevre konularinda daha fazla bilimsel bilgiye sahip olma egiliminde
iken kadinlar bu konuda daha fazla endise duyma egilimindedir. Erkekler ve kadinlar arasindaki bu
farkliliklarin nasil ortaya ciktigini merak eden arastirmacilar, bu farki iki perspektiften agiklamaya
calismaktadir: cinsiyet sosyallesmesi perspektifi ve sosyal roller perspektifi (McCright, 2010; McCright &
Xiao, 2014; Strapko vd., 2016). Kadinlarin ve erkeklerin nasil ve neden farkli davrandiklarini agiklamaya
calisan cinsiyet sosyallesmesi teorisi (Carter, 2014), kadinlar ve erkekler arasindaki farkliliklari aydinlatmak
icin kullanilan en popller teoridir, ancak sosyallesmenin hangi yonlerinin ¢evresel konulardaki cinsiyet
farkliliklarindan sorumlu oldugu net degildir (Schahn & Holzer, 1990). Kadinlar ¢ocukluktan itibaren
besleyici-bakici rollerinde sosyallestirilirken, erkekler aileleri igin ekonomik kosullari saglayici rollerinde
sosyallestirilir (McCright, 2010; Mohai, 1997). Kadinlarin biyulytp anne olduklarinda anag ve sefkatli
olmalari beklenirken, erkeklerin bliylylp baba olduklarinda giiglii ve kontrolcii olmalari beklenir (Carter,
2014; McCright, 2010). Bu nedenle, kadin ve erkeklerin farkl sekillerde sosyallesmesi, cevre yanlisi
tutumlarini  ve cevresel kaygilarini etkileme potansiyeline sahip 6nemli bir faktér olarak
degerlendirilmektedir (Echavarren, 2023; McCright, 2010; McCright & Xiao, 2014). Cevresel kaygilardaki
cinsiyet farkliliklarini agiklamak igin kullanilan bir diger perspektif olan sosyal roller, erkeklerin ve
kadinlarin toplumda oynadiklari farkli rollere odaklanmaktadir. Kadinlar bakici olarak sosyallestirilir ve bu
nedenle ekolojik tutumlarla iliskilendirilen bir "annelik zihniyetini" icsellestirme egilimindedirler. Erkekler
ise eve ekmek getiren kisiler olarak sosyallestirilirler ve dolayisiyla ekolojik olmayan tutumlarla
iliskilendirilen "pazar yeri zihniyetini" icsellestirme egilimindedirler (Blocker & Eckberg, 1997). Annelik
zihniyeti, kadinlari aile lyelerinin saghgina oncelik vermeye yonlendirir ve bu nedenle kadinlar gevre
konusunda daha duyarli ve endiselidir (Xiao & Hong, 2010). Pazar yeri zihniyeti, erkekleri aile tyeleri igin
finansal saglayici olmaya yonlendirir ve bu nedenle erkekler ¢evresel konulardan ziyade ekonomik
konularla daha fazla ilgilenirler (Xiao & Hong, 2010). Birgok arastirmaci, cevreye yonelik tutum ve cevreyle
ilgili kaygilar Uzerindeki cinsiyet etkilerini arastirmistir (Lee vd., 2013; Mostafa, 2007; Sundstrom &
McCright, 2014). Bununla birlikte, nispeten az sayida arastirmaci iklim degisikligi umudunda cinsiyet
dinamiklerini incelemistir (Li & Monroe, 2019; Ratinen & Uusiautti, 2020) ve sonugclar kadinlarin lehinedir.
Bu calismalarin bulgularina ve yukarida bahsedilen teorik perspektiflere dayanarak, bu calismadaki
hipotez kadinlarin iklim degisikligi konusunda erkeklerden daha umutlu olacagi yoniindedir.

Umut kavrami uzun stiredir farkl ortamlarda calisiimasina ragmen, iklim degisikligi baglaminda umutla
ilgili calismalar nispeten yenidir ve bu nedenle umudun iklim degisikligi Gzerindeki etkileri hakkinda ¢ok az
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sey bilinmektedir (van Zomeren vd., 2019). Ayrica bu sinirli galismalar ¢ogunlukla genglere odaklanmistir
(Ojala, 2012a; 2012b; 2015; Ratinen & Uusiautti, 2020). Arastirmacilar, bugiiniin genglerinin gelecekte
iklim degisikliginin olasi olumsuz etkileriyle karsi karsiya kalma ihtimalinin ylksek oldugunu ve onlarin
yasam tarzlarinin iklim degisikliginin durumunda belirleyici bir rol oynayabilecegini vurgulamaktadir. Bu
nedenle, onlar bu konudaki toplumsal tartismalarin bir pargasi olmalidir (Ojala, 2012a; Ratinen &
Uusiautti, 2020). Bununla birlikte, gelecegin 6gretmenlerinin iklim degisikligi gibi kiiresel cevre sorunlarina
iliskin umutlarini belirlemek 6zellikle 6nemlidir. Clinkli umut 6gretmenlerden 6grencilerinin yagamlarina
aktarilabilir (Snyder vd., 2003). Ayrica, bu ¢calismadan 6nce Tirkiye'de 6grencilerin, 6gretmen adaylarinin
ve 6gretmenlerin iklim degisikligine iliskin umutlarini arastiran bir galismaya rastlanamamistir. Bu nedenle,
bu arastirma asagidaki arastirma sorularinin (AR) cevaplarini kesfetmeye calismistir:

AR1: Ogretmen adaylarinin iklim degisikligi umutlari ne diizeydedir?

AR2: Kadin ve erkek 6gretmen adaylarinin iklim degisikligi umut 6lgegi puan ortalamalari arasinda
istatistiksel olarak anlamli bir fark var midir?

AR3: Farkh programlara kayith 6gretmen adaylarinin iklim degisikligi umut dlgegi puan ortalamalari
arasinda istatistiksel olarak anlamh bir fark var midir?

Yoéntem
Arastirma Modeli

Tarama desenini uygulayan bir arastirmaci, 6nce tzerinde c¢alistigl evreni temsil eden bir 6rneklem
belirler ve ardindan o kitlenin egilimlerini, tutumlarini, degerlerini, aliskanliklarini, goéruslerini ve
demografik 6zelliklerini nicel olarak betimler (Creswell, 2009). Cok yonlulik, etkililik ve genellenebilirlik,
tarama deseninin egitim arastirmalarinda yaygin olarak kullaniimasinin i¢ ana nedenidir (McMillan &
Schumacher, 2006). Tarama deseni, O6zellikle ¢evrim igi araglar kullanilarak veri toplandiginda,
arastirmacilarin nispeten az zaman ve maliyet ile biyuk bir evrenden glivenilir veri toplamasini saglar ve
kiglk bir orneklemden evrene genelleme yapmalarina izin verir (McMillan & Schumacher, 2006). Bu
nedenle, deneysel olmayan arastirma desenlerinden biri olan tarama deseni, Internet araciligiyla blyuk
bir evrenden secilen goreceli olarak kiciik bir 6rneklemden veri toplayarak 6gretmen adaylarinin iklim
degisikligi umutlarini belirlemeyi amaclayan bu ¢alisma icin en uygun arastirma desenidir.

Orneklem

Arastirmanin verilerini toplamak igin ulasilabilirlik ve amaca uygunluk temeline dayali bir grup
katilimcinin segcildigi uygun 6rnekleme yontemi kullanilmistir. Bu 6rnekleme yéntemi kullanilarak veri
toplanmasi ¢alismanin yiritilmesini kolaylastirsa da, genellenebilirligi katilimcilarin karakteristikleri ile
sinirl oldugundan dolay bulgular dikkatli bir sekilde tartisiimalidir (McMillan & Schumacher, 2006).
Arastirmanin 6rneklemini Turkiye'deki on bir Gniversitenin egitim fakiltelerine kayith 859 6gretmen adayi
olusturmaktadir. Katilimcilarin yaklasik beste dérdi (n = 688, %80.1) kadin, geri kalani (n = 171, %19.9)
erkektir. Mevcut ¢alismaya katilan égretmen adaylari (i¢ anabilim dalina kayithidir: OOE (n = 309, %36.0),
SE (n =219, %25.5) ve FE (n = 331, %38.5). Orneklem, 222 (%25.8) birinci sinif, 175 (%20.4) ikinci sinif, 204
(%23.8) Ugiincli sinif ve 258 (%30.0) son sinif dgrencisinden olusmaktadir. Ogretmen adaylarinin yas
ortalamasi 21.5 (Std. sapma = 2.44) olarak bulunmustur. Katilimcilar arastirmaya gonilli olarak
katilmislardir.

Veri Toplama Araci

Ogretmen adaylarinin iklim degisikligine iliskin umutlarini degerlendirmek icin Li ve Monroe (2018)
tarafindan gelistirilerek gecerligi test edilen iklim Degisikligi Umut Olgegi (iDUO) kullaniimistir. iDUQ'niin
Tiirkge versiyonunun gecerlik ve giivenirligi, iDUO'niin uyarlanmasi ve kullanilmasi i¢in sorumlu yazardan
izin alindiktan sonra degerlendirilmistir. Uyarlama siirecinin ilk adiminda arastirmaci, iDUQ'de yer alan
maddeleri Tiirkce'ye gevirmistir. Cevrilen versiyon, ingilizce 6gretmenligi bélimiindeki ic 6gretim Gyesi
ve daha sonra da alti fen egitimi arastirmacisi tarafindan incelenmistir. Son olarak, tg Tirkce dil uzmani
son versiyonun ciimle yapisini degerlendirmistir. IDUO'niin Tiirkge versiyonu daha sonra Tiirkiye'deki farkli
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Universitelerin egitim fakultelerinde 6grenim goren 336 6gretmen adayina pilot olarak uygulanmistir.
Katilimcilar, 304 (%90.5) kadin ve 32 (%9.5) erkekten olusmaktadir. Katiimcilarin %40.2’si okul 6ncesi
egitiminde, %27.1'i sinif egitiminde ve %32.7’si fen egitiminde dgrenim gérmektedir. IDUO'niin Tiirkge
versiyonunun gecerlik ve glvenirliginin degerlendirilmesi siireci Sekil 1'de sunulmustur.

Sekil 1

iklim Degisikligi Umut Olgedi’nin Gegerlik ve Giivenirlik Degerlendirme Siireci

IDUO'niin Tiirkge versiyonu tic S , -
faktorla 11 maddelik bir modeldir. BT TS Gl

8

IDUOniN guvenirligi Cronbach iil R
Alpha katsayisi kullanilarak 7 Ceuicaesonlclngiizes

9 i : uzmani tarafindan kontrol
degerlendirildi. Gegerlik ve edildi.

Gavenirlik
Degerlendirme
IDUOniNn yapi gegerligi Sdreci Kontrol edilen versiyon alti fen

Dogrulayici Faktér Analizi egitimi arastirmacisi tarafindan
kullanilarak degerlendirildi. incelendi.

M IDUO’niin son versiyonu i
IDUO 336 &gretmen adayln‘ Turkee dil uzmani tarafindan
uygulandi.

incelendi.

iDUO'niin 7’li Likert tipi orijinal versiyonu ii¢ faktér icermektedir: Bireysel alan kararlilik giicii ve yol
giici (BG), Toplu alan kararhlik giicii ve yol glicii (TG) ve Kararlilik giicti ve yol glici yoksunlugu (GY). Sekil
2'deki grafiksel 6zet, 6lgme aracinin yapisini ve onu tasarlarken kullanilan teorik cergeveyi 6zetlemektedir.
Veri toplama araci, iklim degisikliginin varligindan siphe duyan katiimcilar icin fazladan bir secenek
(iklimin degistigini diisinmiiyorum) daha icermektedir.

Sekil 2
Li ve Monroe (2018) Tarafindan Gelistirilen iDUO’niin Grafiksel Ozeti

Kararhlik gici, bir bireyin kisisel
yasam hedeflerine ulasabilme ‘ Madde Sayisi

ne dlclde i

Slger. [

Ly

iklim
Degisikligi
Umut ~
Olgegi

1
Ug faktérla 11
maddelik model

Yol giicil, bireyin bir sorunla basa
¢ikmak icin alternatif yollar
diigtinebilme kapasitesine olan
inancinin ne dlglide oldugunu diger.

Bireysel sorunlari ¢ézmek igin bireysel alan kararlilik giic ve yol glictniin nasil dl¢llecedine iliskin bir anlayis
sunan umut teorisi (Snyder, 1994) temel alinarak olusturuimus Glgege toplu alan kararlilik glicd ve yol glici
eklendi. Canka iklim degisikligi sorunu ile baga gikmak sadece bireysel degil ayni zamanda toplu eylemlerde
bulunmayi gerektirir,

Li, C., & Monroe, M. C. (2018). Development and validation of the climate change hope scale for high school students. Environment and Behavior, 50(4),
454-479_ hitps /idoi.org/10.1177/0013916517708325

Orijinal calismada ortaya konan iDUO'niin 11 maddelik ti¢ faktdrli modeli, 336 6gretmen adayindan
toplanan veriler Gzerinde dogrulayici en yiksek olabilirlik (maximum likelihood) faktor analizi ile
degerlendirilmis ve Turkge versiyonun model uyumlari Tablo 1'de sunulmustur.
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Tablo 1
iDUO’niin Tiirkce Versiyonu icin Dogrulayici Faktér Analizi Model Uyumlari
X df X2/ df NFI CFI RMSEA (90% C.1.)
ilk versiyon 131.762 41 3.214 .879 912 .081 (.066 - .097)
Son versiyon 83.432 40 2.086 923 .958 .057 (.040 - .074)

Orijinal model calistirilmis ve x2= 131.762 (df = 41, p < .05) sonucu elde edilmistir. Ki-kare érneklem
buyukligiinden etkilendigi igin beklenenin aksine istatistiksel olarak anlamli bulunmustur. Ancak ki-
karenin serbestlik derecesine orani (x?/df < 2, miikkemmel; Kline, 2011) bu sorunu en aza indirebilecek
potansiyele sahip bir gosterge olarak 6nerilmektedir (Kenny, 2014). Model uyumunu degerlendirmek igin,
karsilastirmali uyum indeksi (CFl > .95, iyi; Hu & Bentler, 1999), normal uyum indeksi (NFI > .90, kabul
edilebilir; Bentler & Bonett, 1980) ve hata karelerinin ortalamasinin karekokii (RMSEA < .08, iyi; Hooper
vd., 2008) gibi cesitli indeksler ve ¥2/df kullanilmistir. Yapilan analiz nispeten zayif bir uyumla
sonuglanmistir (Tablo 1). Bu nedenle, model uyumunu iyilestirmek icin modifikasyon indeksleri tarafindan
onerilen madde 1 ve madde 2 hata terimleri arasinda (Sekil 3) ek bir kovaryans yolu cizilmis ve dizeltilmis
model yeniden ¢alistiriimistir. Veri ve model arasindaki uyum derecesini tahmin etmek igin kullanilan
uyum iyiligi indekslerine gére, nihai model x?(df = 40) = 83.432; NFI = .923; CFl = .958; RMSEA = .057 (C.I;
.040 - .074) iyi bir uyuma sahiptir.

Sekil 3
iDUO’niin Tiirkge Versiyonuna lliskin Yol Diyagrami

TG, BG ve GY icin guvenilirlik (Cronbach’s Alpha) katsayilari sirasiyla .72, .77, .74 ve 6lgegin tamami igin
.82 olarak bulunmustur. Sonug¢ olarak, iDUO’niin Tiirkce versiyonu, &gretmen adaylarinin iklim
degisikligine iliskin umutlarini 6lgmek icin yeterince giivenilir olarak kabul edilmistir.

Verilerin Toplanmasi ve Analizi

Calismaya baslamadan énce, sorumlu yazardan IDUQ’yii uyarlamak ve kullanmak icin onay alinmistir.
Mevcut ¢alismada izlenen tiim prosedirler, Gniversitenin etik inceleme kurulu tarafindan onaylanmistir
(9 Nisan 2020; protokol numarasi: 2020/31). Ardindan, Google Forms kullanilarak bir ¢evrimigi anket
olusturulmustur ve WordPress'te olusturulan bir bloga yerlestirilmistir. Blog, arastirmaci bilgileri,
arastirmanin amaci, potansiyel riskleri ve faydalari, arastirmanin kapsami ve arastirma verilerinin gizliligi
ile ilgili bilgileri sunan ek bir sayfa iceriyordu. Blogun linki, Covid-19 pandemisi nedeniyle farkli
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Universitelerdeki 6grencilerle paylasiimis ve ankete katilmaya gonilli olanlardan anketi doldurmalari
istenmistir. Bu calismanin verilerinin toplandigi tarihte iDUO'niin Tiirkce versiyonu literatiirde mevcut
degildi. IDUO'niin Tiirkge versiyonu Aralik 2020'den beri literatiirde yer almaktadir (Gezer & ilhan, 2020).
CCHS'nin Tiirkce versiyonunu kullanmak isteyen arastirmacilar Gezer ve ilhan (2020) tarafindan yapilan
calismaya literatiirden erisim saglayabilir. Varsayimlari test edildikten sonra veriler iki yonlit ANOVA ve tek
yonli ANOVA kullanilarak analiz edilmistir.

Bulgular
On Analiz

Veri analizi 6ncesinde veri seti analiz i¢in hazirlanmis ve ayrica verilerin iki-yonli varyans analizinin
(ANOVA) varsayimlarini karsilayip karsilamadigi kontrol edilmistir. Bu amaca yonelik olarak, veri setinin
kayip degerleri, olumsuz maddeleri, asiri degerleri ve normalligi dikkate alinmistir (Field, 2009; Leech vd.,
2005). Bu dogrultuda, 878 katilimcidan elde edilen veri setinde kayip deger bulunmadigi tespit edilmistir.
iDUO'de yer alan 7’li Likert tipi maddeler, fazladan “iklimin degistigini diisiinmiyorum.” secenegini de
icermektedir. Bu segenegi isaretleyen yanitlayicilarin verileri analizden ¢ikariimistir. Olumsuz maddeler
(i9, i10 ve i11) donlsturilmis ve veri analizine bir aykiri deger dahil edilmemistir. Son olarak, bagimli
degiskenin her bir grup icin normal dagilip dagilmadigini belirlemek igin 859 veri kullanilarak ¢arpiklik ve
basiklk istatistikleri hesaplanmis ve kutu grafikleri gizilmistir.

Tablo 2
Her Bir Grup Igin Bagimli Degiskenlerin Carpiklik ve Basiklik Dederleri
Carpikhk Basiklik
o Kadin -.729 .806
Cinsiyet
Erkek -.867 415
Fen Egitimi -.794 741
Brans Sinif Egitimi -.857 -.885
Okul Oncesi Egitimi -.908 1.308

Sonuglar, brans son test veri seti hari¢ (+2 arasinda degismektedir), basiklik ve carpiklik degerlerinin
+1 arasinda oldugunu gostermistir (Tablo 2). George ve Mallery (2016), +2 arasinda olan basiklik ve
carpiklik degerlerinin verilerin normalligi icin kabul edilebilir oldugunu belirtmektedir. Verilerin normalligi
orneklem buyukliglinden etkilenmektedir. Bu nedenle, sadece basiklik ve ¢arpiklik degerlerine bakarak
verilerin normallik varsayimini karsilayip karsilamadigini yorumlamak yetersiz olabilir. Bu degerler
aritmetik ortalama ve medyanin birbirine yakinligi, kutu grafikleri ve dagilimin sekli gibi parametrelerle
birlikte yorumlanmalidir (Field, 2009). Mevcut ¢calisma kutu grafiklerinin ug¢ degerler icermesine ragmen
oldukga simetrik oldugunu ve bagimsiz degiskenlerin her bir alt boyutu icin aritmetik ortalama degerlerinin
medyan degerlerine nispeten yakin oldugunu ortaya koymustur. Ayrica iki-yonlii ANOVA icin nispeten
blyuk bir 6rneklem olmasi héalinde verilerin normallik varsayimi genellikle bir endise kaynagi degildir
(Gravetter & Wallnau, 2013). Sonug olarak, yukarida agiklanan tim kriterleri dikkate alan mevcut
calismada verileri analiz etmek igin en uygun yéntem olarak iki-ydnli varyans analizi segilmistir.

iki-yonlii Varyans Analizi

Veriler, varsayimlari karsilandiktan sonra iki-yonliic ANOVA kullanilarak analiz edilmistir. Gruplarda
varyanslarin esit olup olmadigini test etmek icin hesaplanan Levene testi sonuglari, varyanslarin anlaml
diizeyde farkli oldugunu (F(5,853) = 3.077, p = .009) ortaya koyarak varyanslarin homojenligi varsayiminin
ihlal edildigine isaret etmistir. Bu blylik bir sorun teskil etmemektedir. Clinkl SPSS, ANOVA'yi hesaplamak
icin regresyon yaklasimini kullanmaktadir (Leech vd., 2005). Ayrica, gruplarin varyanslari arasindaki kiiciik
bir fark, orneklem buyik oldugunda Levene testinde anlamli bir farkla sonuglanabilir. Varyanslarin
homojenligi varsayimi her iki bagimsiz degisken icin ayri ayri degerlendirilmis ve cinsiyet icin varsayimin
ihlal edildigi gorulmistir. Varyans oraninin hesaplanmasi, varyanslarin homojenligi varsayimini
degerlendirmenin alternatif bir yoludur (Field, 2009). iDUO puanlari icin varyans 94.698 / 59.126 = 1.60
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olarak belirlenmistir. Bu deger, kritik deger olan 1.67’yi asmamistir ve bu nedenle verilerin varyanslarin
homojenligi varsayimini karsiladigi kabul edilmistir. Betimsel istatistikler ve iki yonli ANOVA'nin sonuglari
Tablo 3 ve 4'te sunulmustur. IDUQO'den alinabilecek en yiiksek puan 77,00 olup cinsiyet ve brans ayrimi
yapilmaksizin hesaplanan istatistikler, 6gretmen adaylarinin iDUO ortalama puaninin 61.90 (Std sapma =
8.18) oldugunu gostermistir. Bu sonug, mevcut arastirmaya katilan 6gretmen adaylarinin iklim degisikligi
konusunda nispeten yliksek umuda sahip olma egiliminde olduklarini géstermektedir.

Tablo 3

Cinsiyet ve Bransin Bir Fonksiyonu Olarak iDUO igin iki-y6nlii Varyans Analizi

Kaynak Kareler sd Kareler r b n?
toplami ortalamasi

Cinsiyet 532.639 1 532.639 8.086 0.005* 0.009

Brans 26.380 2 13.190 0.200 0.819 0.000

Cinsiyet * Brans 458.543 2 229.271 3.481 0.031* 0.008

Hata 56186.881 853 65.870

*p < 0.05

ilk olarak, bagimsiz degiskenler arasinda anlamli bir etkilesim olup olmadigi kontrol edilmistir. Cinki
bagimsiz degiskenler arasindaki olasi bir etkilesim, onlarin her birinin ayri-ana etkilerinin yorumlanmasini
etkileyebilir (Leech vd., 2005). Tablo 3'te goruldigu gibi, cinsiyet ve brans arasinda istatistiksel olarak
anlamli bir etkilesim bulunmustur (F(2,8s3) = 3.481, p = .031). Bu sonug, iklim degisikligine iliskin umut
Uzerinde cinsiyetin etkisinin diger bagimsiz degisken olan branstan bagimsiz bir sekilde
degerlendiriimemesi gerektigine isaret etmektedir. Bu nedenle, bagimsiz degiskenlerin etkilerini tek tek
incelemek yerine birlestirerek incelenmesi tercih edilmistir. Bu amagla, cinsiyet ve brans birbiriyle
birlestirerek yeniden kodlanmistir ve alti alt gruptan olusan yeni bir degisken olusturulmustur (1 =
Kadin*FE; 2 = Erkek*FE; 3 = Kadin*SE; 4 = Erkek*SE; 5 = Kadin*OOE; 6 = Erkek* OOE).

Tablo 4
Cinsiyet ve Bransin Bir Fonksiyonu Olarak IDUO icin Aritmetik Ortalama, Standart Sapma ve n Dederleri
Kadin Erkek Toplam
Brang
n M SS n M SS M SS

FE 258 63.03 7.45 73 58.89 9.91 62.12 8.22
SE 171 61.30 7.83 48 61.67 8.64 61.38 8.00
00E 259 62.41 7.78 50 60.16 10.40 62.04 8.28
Toplam 688 62.37 7.69 171 60.04 9.73 61.90 8.18

Verileri yeni degisken acisindan analiz etmek icin, arastirmacilarin hangi basit ana etkilerin (Leech vd.,
2005) istatistiksel olarak anlamh oldugunu belirlemesine yardimci olan tek-yonlit ANOVA ve tamamlayici
kontrastlar calistirildi. Bu durumda, ii¢c ana bilim dalindaki kadin ve erkek dgretmen adaylarinin iDUO
puanlari karsilastiriimis ve sonuglar Tablo 4'te sunulmustur. Basit etkiler analizi, fen egitiminde 6grenim
goren kadin (M = 63.03, Std. Sapma = 7.45) ve erkek (M = 58.89, Std. Sapma = 9.91) katiimcilar arasinda
iklim degisikligi umut puanlari agisindan istatistiksel olarak anlaml bir fark oldugunu gostermistir (t(ss3) =
-3.848, p =.000).
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Ancak, diger programlardaki basit etkiler anlaml bulunmamistir. Bir baska ifadeyle, hem sinif
egitiminde (t(ss3) = -0.273, p = .785) hem de okul 6ncesi egitiminde (t(ss3) = 1.791, p =.074) 6grenim goren
kadin ve erkek 6gretmen adaylari benzer iklim degisikligi umut puanlarina sahiptir. Sekil 4’teki kirmizi oklar
kontrast komutu ile test edilen basit ana etkileri gdstermektedir.

Tartisma ve Sonug

iklim degisikligi, insan varligini riske atan en ciddi kiiresel cevre sorunlarindan biridir. iklim degisikligine
iliskin umut, iklim degisikligini hafifletmek, iklim degisikligine uyum saglamak ve ekolojik olarak
siirdiriilebilir bir toplum meydana getirmek icin dnemli bir motivasyonel gii¢ gibi gériinmektedir. iklim
degisikligiyle ilgili umut Gzerine arastirmalar ylruten arastirmacilar cogunlukla genglere odaklanmaktadir.
Cunku mevcut eylemlerden kaynaklanan iklim degisikliginden buyuk olasilikla etkilenecek olan gengler
gelecegin bilim insanlari, politika yapicilari, segmenleri, tiiketicileri ve endustri liderleridir. Bu nedenle,
o6gretmen adaylari lzerinde yuritilen mevcut arastirmada o6rneklemin sec¢imi iki nedenden dolayi
dnemlidir: (1) Ogretmen adaylari geng bir kusaktir ve (2) Ogretmen adaylari meslege basladiklarinda iklim
degisikligine dair umutlarini 6grencilerine aktararak gelecek kusaklari etkileme potansiyeline sahiptir. Bu
calisma, Li ve Monroe (2018) tarafindan gelistirilen ve gecerliligi saglanan iDUO'yii kullanarak, 6gretmen
adaylarinin iklim degisikligine iliskin umutlarini belirlemeyi ve brang ve cinsiyetin 6gretmen adaylarinin
umutlar Gzerindeki etkilerini arastirmayr amaclamistir. ilk olarak, iDUO'niin Tiirkge versiyonunun
gecerliligi DFA kullanilarak degerlendirilmis ve sonuclar, IDUO'niin 6gretmen adaylarinin iklim degisikligine
iliskin umutlarini 6lgmek icin yeterince gecerli oldugunu ortaya koymustur. Ayrica, iDUO'niin Tiirkce
versiyonu yliksek bir gtivenilirlige sahiptir (Cronbach's Alpha = .82).

Bagimsiz degiskenlerin iklim degisikligi umudu Uzerindeki etkilerini tartismadan 6nce 6gretmen
adaylarinin iklim degisikligi umut seviyelerini belirlemek ve tartismak &nemlidir. iklim degisikligini
hafifletmeye yonelik ¢oziimler hakkinda daha umutlu olan bireyler ¢evre yanlsi davranislarda bulunma
egilimindedir (Maartensson & Loi, 2022; Ojala, 2012a). Ogretmen adaylarinin, &zellikle belirli
branslardakilerin, iklim degisikligi konusunda umutlu olmalari beklenmektedir. Cliinkii 6gretmen adaylari
gelecekte hem bir sonraki nesil i¢in rol model olacak hem de gevresel umudu tesvik eden aktiviteleri
diizenleyip uygulayacaklardir. Bu nedenle, mevcut ¢alisma AR1 icin cevap aramistir: Ogretmen adaylarinin
iklim degisikligi umutlari ne diizeydedir? iDUO'deki ortalama puan, arastirmaya katilan 6gretmen
adaylarinin iklim degisikligi konusunda nispeten umutlu olduklarini (ortalama, 77.00 Gzerinden 61.90, Std.
sapma = 8.18) gostermektedir. Lise 6grencileri lizerinde gergeklestirilen bir calismada da benzer bir bulgu
rapor edilmistir (Li & Monroe, 2018). Birkag 6gretmen adayi, iklim degisikliginden siiphe duyan katilimcilar
icin Olcege entegre edilen sekizinci secenegi seg¢mistir. Bir kisi iklim degisikligini bir sorun olarak
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algilamiyorsa, o sorunu ¢dzmek igin higbir nedeni yoktur (Snyder, 1994). Yani iklim degisikligini sorun
olarak gérmeyen bireylerin umudundan da bahsetmek miimkin degildir.

Cinsiyet ve bransin 6gretmen adaylarinin iklim degisikligi umudu Ulzerinde etkisi olup olmadigini
sorgulayan AR2 ve AR3’e cevap bulmak igin, veriler iki-yénli ANOVA kullanilarak analiz edilmistir.
istatistiksel olarak anlaml bulunan etkilesim, cinsiyet ve bransin umut iizerindeki etkisinin ayri ayri
yorumlanamayacaginin bir gostergesidir. Bu ylzden, yeniden kodlanan verilerin analizi, sinif egitimi ve
okul 6ncesi egitiminde kayitll 6gretmen adaylarinin iklim degisikligi umut puanlarinda cinsiyetler arasinda
bir fark olmamasina ragmen fen egitimine kayitli kadin 6gretmen adaylarinin iklim degisikligi umut puan
ortalamalarinin erkek meslektaslarina goére anlamli derecede yiksek oldugunu gostermistir.
Yiksekogretim miifredatinda, fen bilgisi 6gretmenligi programi, hem okul 6ncesi hem de sinif 6gretmenligi
programlarindan daha fazla sayida fen ve ¢evre ile ilgili ders icermektedir. Bu durum, fen bilgisi 6gretmen
adaylarinin iklim degisikligine iliskin bilgi dizeylerinin hem sinif hem de okul 6ncesi 6gretmenligi
programlarina kayith olan 6gretmen adaylarina gore daha tatmin edici oldugu seklinde yorumlanabilir.
Dolayisiyla, ¢evre bilgisi daha fazla olan 6gretmen adaylari arasinda, kadinlarin erkeklere gore iklim
degisikligi konusunda daha yiiksek bir umuda sahip olduklari gikarimi yapilabilir. Alp ve arkadaslari (2006),
yeterli gevre bilgisine sahip kadinlarin ¢evre sorunlari hakkinda daha fazla endise duyduklarini ve gevreyi
korumak igin harekete gegme konusunda daha istekli olduklarini bulmuslardir. Bilgi ve umut arasindaki
anlaml iliski (Li & Monroe, 2019), neden sadece fen egitimi programinda énemli cinsiyet farkhliklari
bulunduguna dair bir neden olabilir. Ancak, bu argliman tek basina kadin fen bilgisi 6gretmen adaylarinin
neden erkek meslektaslarina gore daha umutlu olduklarini agiklamakta yetersiz kalabilir. Bu nedenle,
kadinlarin ve erkeklerin sosyal rollerine odaklanmak, fen bilgisi 6gretmen adaylari arasindaki cinsiyet
farkini anlamaya yardimci olabilir. iklim degisikligi umudunun, endisesinin ve umutsuzlugunun ortaokul
6grencilerinde gevre yanlhsi davranisi nasil yordadigini arastiran Stevenson ve Peterson (2016), kizlarin
hem umut hem de endise 6lgeklerindeki puanlarinin erkeklerden 6nemli 6lglide yiksek oldugunu
bulmustur. iklim degisikligi endisesi lizerine kapsaml arastirmalarin ve iklim degisikligine iliskin umut
Uzerine kisith arastirmalarin sonuglari, kadinlarin hem daha fazla endiseli olma (Ergun vd., 2021; Lewis vd.,
2019; McCright, 2010) hem de daha fazla umutlu olma egiliminde oldugunu géstermektedir (Li & Monroe,
2019). Endise ve umut arasindaki pozitif iliskiye (Li & Monroe, 2019) dayanarak, cevresel kaygi konusunda
cinsiyet dinamikleri icin yaygin agiklamalar olan cinsiyet sosyallesme teorisi ve sosyal roller teorisi
(McCright, 2010; Xiao & McCright, 2012), daha fazla gevre bilgisine sahip kadinlarin erkek meslektaslarina
gore iklim degisikligine iliskin neden daha umutlu olduklarinianlamamiza yardim edebilir. Kadin ve erkegin
nasil ve neden farkli davrandigini agiklamaya galisan cinsiyet sosyallesme teorisine gore, davranis kaliplari
ailede olusmaya baslar ve o donemde belirlenen sinirlar zamanla i¢sellesir ve sonunda farklilasan cinsiyet
kimlikleri olusur (Carter, 2014). insanlarin diinyayla nasil etkilesime girdigini sekillendiren sosyal ve
kalturel yapilarin bir yansimasi olan cinsiyet kimlikleri, bir kez olustuktan sonra nispeten stabildir (Lawson
vd., 2019). Bu egilim evrensel olmasa da erkekler rekabetgi, 6zerk ve duygusuz olmanin cinsiyetleriyle
baglantili oldugunu 6grenme egilimindeyken, kadinlar baglanma, empati ve ilginin cinsiyetleriyle baglantil
oldugunu 6grenme egilimindedir (Carter, 2014; McCright, 2010). Baska bir deyisle, erkekler ve kadinlar
siraslyla eril ve disil kimliklerle toplumsallastirilir ve eril kimlik iddiali olmayi, kontroli, baskin olmaysi,
hakimiyeti ve glict vurgularken disil kimlik sefkati, ilgiyi, 6Ghemsemeyi ve empatiyi vurgular (Carter, 2014;
McCright, 2010). Bakim ve tedarik saglayanlar olarak disil kimlikleri ve yoksulluk ve kirilganlik olarak
toplumsal hiyerarsideki konumlari nedeniyle kadinlar, iklim degisikliginden erkeklere oranla daha belirgin
bir bicimde etkilenmektedir (Arora-Jonsson, 2011; MacGregor, 2010). iklim degisikliginden belirgin bir
sekilde daha fazla etkilenme, ¢evre bilgisine sahip kadinlarin erkeklere gore iklim degisikliginin iyiye gitme
olasiligi konusunda neden daha umutlu olduklarini agiklayabilir. FE'deki cinsiyet farkini agiklamak igin
kadin ve erkeklerin sosyal rollerinden yararlanilmis olsa da sonuglar dikkatle yorumlanmaldir. Clinki insan
gelisimi kiltiirden etkilenir ve bunun tersi de gecerlidir (Albert & Trommsdorff, 2014) ve farkl kiltirlerde
yapilacak calismalarin sonuglari bu ¢alismanin sonuglariyla tutarli olmayabilir. Kiltlrin iklim degisikligi
umudu Uzerindeki etkisinin arastirilmasi bu ¢alismanin kapsami disindadir. Dolayisiyla, farkh kilttrlerde
iklim degisikligi umuduna iliskin yapilacak karsilastirmal karma arastirmalar, arastirmacilarin kiltliriin
etkisini derinlemesine tartismalarina olanak saglayacak veriler sunabilir.
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Yapilan ¢alismalarda da vurgulandigi gibi iklim degisikligi konusunda umut, tizerinde ciddi bir sekilde
durulmasi gereken bir konudur. Clinkl insanlarin 6zverili katilimi iklim degisikliginin hafifletiimesinde
onemli bir rol oynamaktadir (Li & Monroe, 2019) ve iklim degisikligine dair umut, gengler arasinda gevre
yanhsi katilimi tesvik etmenin kritik bir pargasi gibi gériinmektedir (Ojala, 2012a; 2012b; 2015). iklim
degisikligi konusunda yiiksek umut, genclerin kendilerini iyi hissetmelerine yardimci olmakla kalmaz, ayni
zamanda cevre bilgilerini yapici bir sekilde kullanarak onlari cevre dostu davranmaya tesvik eder (Ojala,
2012a). Ancak arastirmalar, birgok gencin kiresel sorunlara ilgi duymasina ragmen, gevre sorunlarina
iliskin karamsarlik, caresizlik ve umutsuzlugun gengler arasinda yaygin oldugunu gostermistir (Connell vd.,
1999; Tucci vd., 2007). Kiresel gelecek hakkinda “iyi bir hikdyenin” olmamasi, iklim degisikligi gibi kiresel
sorunlarla ilgili bu olumsuz duygularin nedeni gibi gériinmektedir (Ojala, 2012a). Kolektif bir siire¢ olan
cevre egitiminde 6gretmenler icerik 6gretmekten daha fazlasini yaparak gencleri gelecege dair iyi bir
hikaye olusturmaya tesvik edebilirler. Baska bir deyisle, fen egitimcileri sadece iklim degisikligi bilgisini
gelistirmeye degil, ayni zamanda iklim degisikligine dair umudu artirmaya da odaklanmalidir. Bu ylizden
iklim degisikligine karsi umutlu genclerin yetismesi icin iklim degisikligine karsi umutlu &gretmenlerin
varhg sarttir.

Antropojenik kaynaklar iklim degisikliginin baslica nedenidir ve yasam tarzindaki degisiklikler (6rnegin,
malzeme ve enerji tiiketimi) iklim degisikliginin hafifletiimesine yardimci olabilir. iklim degisikligini
hafifletmek icin neler yapabilecegimize dair daha iyi bir anlayis gelistirmek 6nemlidir. Ancak, iklim
degisikligini azaltmak icin ne yapilmasi gerektigini bilmek, kisisel olarak harekete ge¢cmek icin gerekli
olabilir ancak iklim degisikligine yanit vermek icin tek basina yeterli degildir (Dada vd., 2017; Tolppanen
vd., 2021). Clnki iklim degisikligi sadece bilimsel bir olgu degil, ayni zamanda 6gretim iceriginden daha
fazlasini gerektiren karmasik bir sosyo-bilimsel konudur (Stevenson vd., 2017). Bu nedenle gevre egitimi,
ogrencilerde hem bilissel hem de duyussal sonuglari iyilestirmek igin stirdlrilebilir bir gelecege giden olasi
yollara odaklanmalidir. Ogretmen adaylarinin hem bilgi gibi bilissel ¢iktilarini hem de tutum, deger ve
umut gibi duyussal ciktilarini gelistirmelerine yardimci olan gevre egitimi, siniflarinda cevreyle ilgili etkili
konular tasarlama ve uygulama becerisine sahip 6gretmenler yetistirmek icin hayati 6nem tasimaktadir.
Ancak bugiline kadar bilissel ciktilar genellikle gevre egitiminin ana hedefi olmustur (Favier vd., 2021;
Rousell & Cutter-Mackenzie-Knowles, 2020). Benzer sekilde, Ulkemizdeki Ogretmen egitimi
programlarinda verilen gevreyle ilgili derslerin igerigi incelendiginde, bu derslerin de 6ncelikli olarak
ogrencilerin gevresel konular hakkinda ne bilmesi veya ne anlamasi gerektigine odaklandigi gériilmektedir
(YOK, n.d.). Bu derslerin iceriginde iklim degisikligine cok az yer verildigi de tespit edilmistir. Nicholls (2016)
tarafindan yapilan bir ¢alismada, iklim degisikligi egitimini 6grencilerine gelecekle ilgili umut ve heyecan
asilamanin etkili bir yolu olarak goren ilkokul ve ortaokul 6gretmenleri, zaman ve mifredat baskisinin iklim
degisikligi egitiminin derslere dahil edilmesinin dnlindeki en biyilk engeller oldugunu belirtmistir. Bununla
birlikte, son zamanlarda iklim degisikligi egitiminin hizmet 6ncesi 6gretmen egitimi programlarina entegre
edilmesi gerektigi vurgulanmaktadir (Boon, 2014). Buna ek olarak, iklim degisikligi egitiminin, 6grencilerin
konu hakkinda bildiklerinin veya anladiklarinin 6tesine gecerek duyussal boyutlara da odaklanmasi
gerektigine dikkat ¢ekilmektedir (Rousell & Cutter-Mackenzie-Knowles, 2020). Bu amagla, tlkemizdeki
Universiteler, davranis degisikligini etkilemeye yonelik daha bitincil yaklasimlari benimseyen hem
duyussal hem de bilissel etkilere daha fazla vurgu yapan bir miifredat kullanarak iklim degisikligi egitimini
bazi 6gretmen egitimi programlarina dahil etmelidir.

Mevcut calisma, sonuglar genellestiriimeden o©nce dikkate alinmasi gereken bazi sinirliliklar
icermektedir. Birincisi, muhtemelen en 6nemlisi, rastgele olmayan uygun Ornekleme ydnteminin
genelleme yapma yetenegini kisitlamasidir (McMillan & Schumacher, 2006). Bu nedenle, ¢alismada
bulunan sonuglari desteklemek veya c¢iritmek icin gelecekte daha fazla arastirma yapilmasina ihtiyag
vardir. Ayrica, kosullar uygunsa, sonraki arastirmalar, evrenin her bir lyesinin segilme sansinin ayni
evrendeki diger liyelerinkine esit oldugu olasilikli 8rnekleme yéntemini kullanabilir. ikinci sinirlilik ise,
bransin umut (zerindeki etkisini arastirmak icin bu degiskenin cevre egitiminde 6nemli yeri olan (¢
anabilim dali ile sinirlandiriimasidir. Gelecek c¢alismalar, mevcut ¢alismada ele alinanlardan farkli olan
anabilim dallarinin iklim degisikligi ile ilgili umut Gzerindeki etkilerini arastirabilir. Uclinciisii, bu
arastirmanin amaci dogrultusunda, cinsiyet ve bransin iklim degisikligi umutlari Gzerindeki etkilerini
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belirlemek igin faktériyel ANOVA benimsenmis olmasidir. Degiskenler arasindaki iligkileri kesfetmeye
¢alisirken tek basina nicel yaklagimlar uygundur ancak bu iliskilerin altinda yatan nedenleri aydinlatmada
zayIf kabul edilirler (Chisnall, 1997). Gelecekteki ¢alismalarda karma yontem desenlerinin kullaniimasi,
degiskenler arasindaki iliskileri daha derinlemesine anlamamiza yardimci olabilir. Baska bir deyisle, nicel
verileri nitel verilerle birlestirerek, fen ve cevreyle ilgili daha fazla ders almis kadinlarin neden iklim
degisikligi konusunda erkek meslektaslarina gére daha umutlu olduklarina dair daha eksiksiz bir anlayis
gelistirilebilir. Son sinirlilik ise drneklem biyukligiinin cinsiyet agisindan dengesiz dagilimidir. Aslinda, esit
olmayan orneklem biyiiklukleri ANOVA'nin bir varsayimi degildir ve érneklemdeki cinsiyet orani, uygun
ornekleme yontemi kullanilmasina ragmen evrendeki orani dogru bir sekilde temsil etmistir. Ancak, daha
sonraki calismalarda dengeli 6rneklem buyuklikleri kullanilarak konuyla ilgili cinsiyet farklihgi yeniden
incelenebilir.

Etik Beyan

“Yiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesinde’ yer alan tim kurallara
uyulmus ve yonergenin ikinci bélimiinde yer alan “Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemlerden”
higbiri gergeklestirilmemistir.

Catisma Beyani

Yazar, ¢alisma kapsaminda herhangi bir kurum veya kisi ile ¢ikar ¢atismasi bulunmadigini beyan
etmektedir.
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